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T[IPEJIHCJIOBHE K PYCCKOMY HU3JAHHIO

Moxany#, BO BCeii MHPOBOH HayYHO-NOMYJIAPHON DaNMOTeXHMYECKOH AHTepaType HeT
cefiyac kHuru 6onee M3BECTHOH, yeM Ta, KOoTopylo BH packpuinu, uMTaTens.

Ona ouifiepxana 26 usganuii Bo Ppanuuy ¥ nepeseleHa B 12 pa3iMyHHX CTpaHax.

Yro cHuckano el rakyio momyaspHocTb Bo Ppanuuum u Hraamu, Yexocnosakuu u ['pe-
uun, Aprentude u IToapmie, Benrpun, PyMHHUM U psle APYTUX CTPaH?

[Toxany#, cambii NpaBHAbHEIA OTBET GyAeT — TaAaHTAMBOCTbD.

Ouna 3aHuMMaTenbHa M Cepbe3Ha, MONMYJAsAPHAa M HayyHa, JOXOAYMBA M OCTPOYMHA, HO B
TO e BPeMs B Hell HeT BYJIbrapH3aLHH.

KaptuHku Ha moasx Bac pasBieKaioT u ABAAIOTCA WIMIOCTPATHBHOH YaCTb0 OCTPOYMHBIX
pelMK U CMeNHX CpaBHeHHH, KOTOPHIMH OGMEHHMBAIOTCS OCHOBHHIE NMePCOHaxH KHurd. B 1o
%e BpeMs 9TO cBOeoGpasHBINl Beceanlfi HOATEKCT K TEM BIOJMHE CePbe3HbIM CXeMaM H PHCYH-
KaM, KOTOpble MBI HaXOIMM B OCHOBHOM TeKCT€ KHHIH.

BoT moueMy 3Ta KHHMra npemHa3Hayaercs MU BCeX PalHONIOOUTENbCKUX BO3PACTOB U s
CaMbiX IIMPOKHUX KPYroB yHMTaTenel, BKIOYas TEXHHKOB, XENaloUUX CHCTEMaTH3NPOBATh
CBOM 3HaHHA.

Bce 310 npuBeno penxoaseruio MaccoBo#f panuoOGHGINOTEKH K pellleHHIO Iie peBeCTH Ha
PYyCCKMit A3BIK He TOABKO 9Ty, HO M eile ABe kuurd ubx. E. [I. A#ic6epra: «Teaesunenne?...
10 oyeHp mpocto!» u «TpaH3uCTOPH?... 3TO OYeHb MPOCTO!>.

Pemakuusa CTapanach COXpPaHHTb O BO3MOXHOCTH BCe cBoeo6pa3ue (GpaHIy3CKOro usfa-
HAA. MBl IpHBJAEKJN KBATHGHUUMPOBAHHHEIX NePEBOAYHUKOB M XYNOXKHHUKOB, COXPaHUAH popMar
KHHTH ¥ MaHepy BepCTKH.

PenaktupoBanue sTo#i KHurum ocymiectBua A. fl. Bpe#it6apt, MHOro nopaGoraBuinil
HaJl COXpaHEeHHEM KHMBOCTH H3I0XKEeHHA (PPaHIY3CKOrO OPHrHHana NPy HeOOXONUMOH TOYHOCTH
TeXHHYEeCKOH TePMHHOJOTHH.

Penaknusa # M3natenbCTBO CYMTAIOT CBOMM NPHATHHM XOATOM BHIPa3HTbh 61aronapHoCTb

~astopy — E. JI. Afic6epry, cHabnuBileMy HaC NOCIAEAHMMH H3IAHUAMHM CBOMX KHHT.

Mu He MoxeM He npuBecTH Heckoabkux caoB E. JI. Afic6epra, anpecOBaHHHX HaM B
Hayaje TeKyulero roxua.

«Jla npuneceT 1963-ff rox BceMy ueloBeuyecTBY MHp, IpYxOy u ayylllee B3aMMONOHHMa-
Hue Mexny Hapoxamu. [To Mepe HalIMX JNHYHHIX BO3MOXHOCTe# MH ¢ BamMu MOXeM H JOMKHbI
3TOMY CHOCO6CTBOBaTh. I IyMalo, YTO M3IaHHE KHHT, TepeBeleHHHX C PyCCKOro Ha ¢paH-
IY3CKHHl M HAao60pOT, ABAAETCA B 3TOM OTHOLIEHHH OYEHb TOJNE3HOH NeATeNbHOCTbIOY.

[MoaHocTbio pa3mensis 3TH MuiCAM (paHUY3CKoro mnomyaspusatopa M HpomaraHLucra
PagHOTEXHHYECKHX 3HAHHH, MB NpelnaraeM HAIMM YHTaTedAsAM NePBYI ero KHury — <Pa-
an0?... JTO OYEeHb mMpocTol».

Pedaryus Maccogoii paduobubauomeru



Ana Koro npegHasHayeHa 9Ta HHUra’

Ara KHHTa HU N0 COAEPIKAHHIO, HU Mo hopMme
He 1MoxoXa HH Ha Kakylo apyryw. PHCYHKH Ha mo-
Jasx Morau Gbl HaBeCTH Ha MLICAb, 4TO peYb
NOANET o KHHre AJs JeTed,

B nmeiictBuTensHOCTH «Pagno® .. OTo oueHb
npocto!» ajxpecoBaHa HAYMHAIOIIHM H TEeXHHKaM
BCeX BO3PAaCTOB.

Hauunarowuii Haiiner B Hell Jerko ycBauBae-
Moe H3JI0JKeHHe OCHOBHLIX 3aKOHOB pagHOTEeXHHKH
H mpocToe oObSCHEHHe NeHCTBUSA COBpPEeMEHHBIX
pasIHONPHEMHHKOB.

UreHne KHHTH He TpeGyeT npenBapHTENbHBIX
cBefleHnlt 06 sJeKkTpHuecTBe u ¢usnke. HMeob6xo-
JIMMBlEe OCHOBHI B 3THX 0GJAacTAX HaYKH JOaHH B
TeX MecTaX KHHMMH, re 3HaHHe HX HYXHO NJIA
NMOHUMAHHS CYHIHOCTH pajHo.

BHuMaTeNbHOE uTeHHe KHHTH MO3BOJIMT Ha-
YHHAIOIEMY NMPOHHKHYThL 6e3 oco6oro Tpyna B Tak
Ha3blBaeMbleé TailHbl PafMOTEXHHKH — ONHOM H3
HanGoJiee HHTepecHbIX o6JacTefl TEXHHKH, IPOHH-
Kalolleil JeHb OT JHS BO BCe OTpPAC/]H Haued
XKH3HH H OCcBOGOXAAloUeH Hac OKOHYATeJbHO OT
32aBHCHMOCTH BO BpEeMEHH H IPOCTPAHCTBE,

Ecnn 3Ta KHMra mnoJsie3Ha HauWHaloWEMY, TO
oHa GymeT He MeHee I0Jle3HA TeXHHKY, CTpeMsi-
LeMycsi CHCTeMaTH3HpPOBaTh CBOM 3HaHHA. DBaa-
rogaps CTPEMHTEJbHOMY Pa3BHTHIO PaZHOTEXHHKH
B yMax TeX,KTO €0 3aHHMaeTcsi, HaKamnjHBaeTCs
6oJIb1I0Ee KOJMYECTBO Pa3pO3HEHHBIX TEeXHHYECKHX
HOBHHOK M MJell, KOTopble HeoGXOJQHMO MpHBECTH
B cucremy. Hcnonb3oBaTh A5 3TOil 1IeJH KJaccH-
yeckHe YueGHHKH JAJS BhICLIEH MIKOJbI 3aTpYyXHH-
TeNbHO, TaK KaK OOJBUIMHCTBO SfBJIEHHH B HHX
paccMaTpHBaeTCsi C MpHUBJIEYEHHEM CJIOXKHON Ma-
TeMaTHKH H JOBOJIbHO a6GCTPaKTHO.

ViMeHHO C 1enbio «MpHUBENEeHHS B NOPSIOK
MBIC/IE» TE€XHHK MpPOUYTeT C MOJBb30H 3Ty KHHTY,
aBTOp KOTOPOil 1mo3aGoTHJCS o TOM, 4TOGbI HaTh
KOHKPeTHHI1 (U3HuecKHii o6pa3 KaxJaoro U3 H3y-
YaeMblX fIBJEeHHH.

UTo6El MONYJASPH3HPOBATh, HET HYXKMBI GhITH
BYJbrapHbIM, YTOOb ObITp MNPOCTHIM, HET He-
06XOXHMOCTH BCe OGBSACHATH YNpOLIeHHO H,
HakoHell, 4yToObl ObLITE Cepbe3HbIM, HeT HeoGXOMH-
MOCTH OBITh CKYYHBIM., ABTOD HaJ€ercsi, 4To eMV
ynajoch u36exaTb 3THX TPeX MOJABONHBIX KAMHEH.
B cBoHX OGBACHEHHSAX OH MOCTOSSHHO OCHOBWI-
BaeTcs Ha INPHHIMNAX coBpeMeHHo#l Haykn. OH
pelIHTeJbHO OTKAa3aJjCcsi OT <YNPOLIEHYeCTBa» B
yuep6 HCTHHE,

Uto6ul H3GexaTh aKaIeMHYECKOH CYXOCTH,
aBTOp HenoJsb3oBas GopMy Geceabl, MOMOrarouleH
XKHBOMY H JIETKOMY YCBOEHHIO KHHTH, a €ro foJ-
rasi MonyJsipu3aTopcKas NEATEJbHOCTb I03BOJIHIA
eMy MpelocTepedb UYHUTATeNs] OT BCEBO3MOXKHbLIX
JIOBYIUIEK,

He nperennys Ha Ha3BaHHe PYKOBOJCTBA IO
KOHCTDYHDPOBAHHIO, 3Ta KHHra TeM He MeHee Gyner
noJie3Ha TeM, KTO XOYeT 3aHATbCHA NPaKTHUeCKOH
paGoTolt mo mocTpofike paxHONpHEMHHKOB, Pe-
LIHTENbHO OTOPOCHB BCe YyXe ycCTapesliee, aBTOp
noctaBH/ ceGe 3ajgaueil oOBbACHATH YHTATENIO HO-
Bble TNPUHHMINB, 3aJl0)KeHHbie B COBPEMEHHbie
npueMHHKH. UTOGB HOCTHYb 3TOMH LleJH, He YBeJH-
yHBasi 3HaYHTeJbHO 00beMa KHHTH H He IHeperpy-
Xas udTaTess, aBTOp NOJKEH Obll 0TKa3aThCs
oT 00bIYHOH (DOPMBI H3JI0OKEeHHS U H36eXKaTb MHO-
rocJIOBHSL.

HecmoTps Ha HeoGwiuHOe odopmieHHe, 3Ta
KHHra TmnpeJcTaBjsier coboil cxKaToe H3J0XKeHHe
OYeHb BaXXHBIX TEXHHUECKHX CBeJeHHH, H Io-
3TOMY YHTATh €e Halo MeIJIeHHO, NepeXols K cJje-
AyIoleil cTpaHHUE TOJbKO IOCJe TOro, Kak Xo-
polLIO YCBOEHO CoAepXaHHe mpeablayLiei.

Ecau 3ta knura Gygmer cnocoGeTBoBaTh pac-
MpPOCTPAHEHHNIO 3HAHHUU W NPHUBBET JIOGOBb K pa-
IHO, aBTOp OYHeT CYacTJHB — OH BHeCeT CBOM
CKPOMHBII BKJIaJ B JeJNO pPacnpoCTPaHeHHs 3Toil
3aMeyaTeNbHOH HayKH.

Y10 HymHO AnAa xopowero ycBOeHUA?

Bénbiuas yacth Gecel, cOCTABJSIOUMX OCHOB-
HYIO YacTb 3TOW KHHTH, CONMPOBOXKAAETCS KOMMEH-
Tapusamu, KoMMeHTapuu npeclefyioT ABOSKYIO
ueJb’ B HEKOTODHIX CJAy4asx YriyGHTb H3J0XKe-
HHe Y JIOTIOJIHUTH MaTepHaJ Mo pPsily BOMPOCOB.

UToGbl XOpOLIO YCBOHTH COAEpXKaHHe KHHTH,
ciaenyer mocjie Kaxpoi Geceibl MPOYHTATh COOT-
BETCTBYIOLLKIE KOMMEHTapHH. MoXHO, TpaBja, NpH
MepBOM YTEHHH HX MPOMYCTHTh, HO 3aTeM PeKo-
MEHAYEeTCSi BO30GHOBHTbL UTEHHe, H3yuas mocje
Kaxjaoi Gecelbl KOMMEHTapHH K HEH.

He cnenyer npounthiBaTh GoJjblue OfHOH Ge-

censl B JeHb. Hago paTh KYTPSACTHCH» CBEXHM
BlieYyaTJeHHSAM. Pexomeﬂnye'rcn OY€Hb BHHMaTeE/Jb-
HO H3YYHTh BCE€ NPHUBEJEHHBIE CXEMBI. Lle'ra.nbnoe
H3yyeHHe BCeX neneii sipasieTcs HAHJYYIINM YIpa-
JXKHEHHeM.

Teicaun mogeit B caMbIX pasjIHUHBIX CTpaHax
HU3YUHJH pajHo 1Mo 3Toil KHHre (TOJNbKO Bo PdpaH-
MM OHa pasouiack B KosandectBe 300 000 3k3 ).
IIpy M3BECTHOM KeJAHUH H HACTOWYHBOCTH Bl
nocjefyere 3a HHMH H yGeqHTeCh, YTO HaMMEHO-
BaHHEe KHHTH BHOJIHE ceGs oNnpaBibIBaeT.
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Aewncteyrowme nuua

INpexpe Bcero — oueHb MHJHIE IoHOWA, JII0603HAMKHH, KOTODHE YCBOMJ
KOTJla-TO NPHHUMNH palHOTeXHHKH OT CBOEr0 NSNIOIIKH, HHXeHepa Paguouas.
ApTop pacckasan 06 HX GecefaX B KHHXKe, KOTOpas, OfHaKO, B HacTosiulee BpeMms
y¥Xe ycrapeja.

Ceiftuac Jlio6o3naikuny 18 ner. Ou He yTpaTH HH GHIION OHTIHBOCTH, HH IOHO-
nfeCKUX yBJeueHHA. DTO ONBITHHIN pafgHONIOOHTENb, YMEIOWHA SCHO H3JaraTh
TEOpHIO pajHOTeXHHKH. C CaMOro paHHero IeTcTBa 3TO BHJAIOMUICH peGeHOK.

Hesnaiikun?... Bbl ¢ HIM He 3HaKOMH? JTO BOMJOLIeHHOEe HeBexecTBO. OKOH-
yaTeNbHO MOPBAB C MaTeMaTHKOH, OH elle yCBOWJ Hauada ¢usukH. Ero scerxa pas-
pHIBAIOT NMPOTHBOPEUMS — JKeJaHHe Y3HaTh H CTpax, YTO OH HHUYEro He MOMMeT.
Opnako, HecMOTpA Ha cBOM 14 Jser, oH naneko He rayn. O, coscem Her! Bu B 3TOM
eme yGenHTech...

B 3moili Gecede u3N03CEeRbBI OCHOBHBIE NORRMuUK 006 3rexmpunecmse. OCHOBHI- :
8asicy Ha 3AeKmpPORROL meopun, JI0603RaliKuny yoaemcs otenb SCHO paccRa3zams :
0 cmpoeHruu sewsecmea, 4mo ob.aezuum nonumManue nocaedyrouux beced. :
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HeaHaMKHH OpPOJHT B NOTEMKax

Jlio6osnafikun. — Csinb, He3nafikau, s ceiiuac o6bsACHIO, nogeMy s Te6s Tak
CpOYHO BHI3BaJl. Mosi TeTymKa, KOTOPYIO sl OYeHb JI06JI0, IONPOCHIa MeHs co6paTh
eil paauonpueMHuK. TH 3Haelnb TaKikKe, YTO ceffyac s FOTOBJNIOCH K 3K3aMeHaM H
y MeHA cOBCeM MaJlo BpemeHH. Mory JIH f pacCYHTHIBATb, YTO TH MHE MOMOXellb
1IpH NOCTpOfiKe pajgHONpHEMHHKa?

Hesnatikun. — OueHb OXOTHO... TOJIBKO 4TO Sl CMOTY cienath? §I HHuero ue
NMOHHMAal0 B pajHoTeXHHKe!

JI. — Papno?... Ho 310 ouenb npocrol.. K ToMy ke 51 TeGe BCe JIerKO OOBACHIO.
CMOTpH, BOT CXeMa palHONpHEMHHKa, KOTOpYIO si HauepTHJa (pHC. 1).

H. — Ho 3TO 1bSBOJNBCKH CJOXKHO.

JI. — A Bor namna, KOTOpylo f Kynua Aasi Oyaymero pajaHONpHEMHHKaA.
TerylIka mocTeNeHHO OTIYCTHT BCe HEOGXOAHMBIE CPENCTBA A1 MOKYHKH Jerajei.

H. — Mue kaxercst, 3Ta JlaMna HHKyZa He roguTcsi. Befb OHa cOBceM HeRpo3-

pauHas H, KOHeyHO, 6yIeT OYeHb NJOXO CBETHTB.

JI. — 3x, Tel, IMIynbld, 5Ta JlaMIia BOBCE H He MpelHa3HaueHa IJiA OCBelmeHHs.
IT10 3JeKTPOHHAS YCHIHTEeJIbHAN JaMNa-TPHOJ C KOCBEHHBIM HaKajlOM.

H. — la Tl mpOCTO H3[eBaeuibcst HajO MHOM, ynoTpebliss 3TH HENOHATHHE
cnoBa. S ayume yiny.

JI. — Tlopgoxnu. 51 TeGe Bce mo nopaAKy o6nsAcHI0. D10 O0cobGasd Jamna, B KOTO-
POl 3JeKTPOHH INepeMellaloTcsi OT OTPUUATEIbHOTO KaTofa K MOJNOXKHTENbHOMY
aHoay.
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Puc. 1. Cxema 6ynyuiero npHeMHHKa, BeryepuyeHHas JI0603HaRKHUHBIM.

H. — Yac or gacy He Jierue! BHXOZHT, 94T0 TOK HAET OT OTPHIUATENBHOrO MO-
Jijoca K HOJ[O)KHTEJH;HOMY. A noyemMy xe MHE C JIeTCTBa BHYIIAJNH, 4TO TOK HJIET O7
NONOXKHTENLHOTO NOAI0Ca K OTpHUaTebHOMY? Kak ke Bce 5TO MOHATH?!

Jo60o3HaNKHH Ha4YHHaAEeT C OCHOB

Jl. — Tenepr s BHXY, 9T0 NeHCTBHTeNBHO HAalO HaYaTh C H3JIOXKEHHS OCHOB
9JIeKTPHYECTBA, TaK KaK Yy TeOs 06 9TOM C/0XKHAOCH HENpaBHIbLHOE NpencTaBieHde
B pe3yJibTaTe H3y4eHHs CTapHX WKOJbHHX yuyeOHukoB. [lo kpafine Mepe 3Haemb JH
TH, YTO TaKoe aToM?

H. — I a, 370 camast MalleHbKas 4aCTHLLa BEWIECTBa, KOTOPas [03TOMY HelelHMa.

JI. — 5 tak u ayman. Ho sTo maBHO ycrapeio, Tenepb yKe TOYHO H3BECTHO,
4TO aTOM COCTOHT H3 emie 6oJiee MEJIKHX JaCTHIL.

H. — Koropuie B CBOIO ouepenb, HaBepHOe, TOXKe IelsTCs Ha Golee MalleHbKHe

. 93CTHIHI?

JI. — Bo3MOXKHO, 4TO 9T0 GYAYyT H3yuaTh HAmH AerH. Iloka e cuHTalOT, 4TO
aTOM COCTOH? H3 S @KTPOHOB M NP OTOHOB. DIEKTPOHH — STO 3Jle-
MEHTapHHE OTpHUATeJbHBE 3apsin SJeKTpHuecTBa. I[IPOTOHH — 3JeMeHTapHHe
HOJIOKHTENbHBIE 3apsiiibl SJEKTpHYeCTBa.

H. — Taxk 4710 XKe, OHH COGpaHH B OfHY OOmMYI0 Kydy?

JI. — Her, 510 He TaK. Bo-nepBuiX, OHH BCe HAXOAATCA B JIBHKEHHH, BO-BTO-
PHX, MEXIYy HHMH CYMECTBYIOT CHJIH B3aHMOJEHACTBHSA. Mexny ONHOHMEHHHLIMH
s8apsiiaMH (SJEKTPOHAMH H 3JIEKTPOHaMH, MPOTOHAMH H IIPOTOHAMH) HEeHACTBYIOTP
CHIH OTTaAKMBaHHSI, @ MEXAY SJAEKTPOHAMH M MPOTOHaMHM KaK pPasHOMMEHHHLIMH
YACTHHAMH — CHIB NPHTSKEHHs.

Tak kaK a/eKTpOHH IBHXKYTCH (Kak nyaHeTnl BOKpyPr CollHIa) BOKPYP LeH-
TPAJBHOFO sipa, COCTOSUIEr0 H3 NPOTOHOB H HECKOJBKHX HEH TP OH OB, He
HMEIOMHX 3JIeKTPHYECKOFo 3apsga (pHc. 2), TO B aTOMe CHJIH OTTaJKHBAaHHA H NpPH-
TAXKEHHS ypaBHOBEIIHBAIOTCS.
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Puc. 2. Cxema cTpoeHus aToma (KpeCTHKaMu O0GO3HayeHb MPOTOHH,
KPYXOUKaMH — 9XEKTPOHAI).

@ — BeATpasbHLIA aATOM; 6 — OTPALATEABBHIA ATOM; 8 — MOAOXKMATEAbHLIA aToM,




H. — dto HacTosmasi COJHEYHasi CHCTeMa B MHnHaTiope!

JI. — CoBepuenno BepHo. 3aMeTh Tenepb, YTO €CIH B aTOMe MMEeTCsi CTOJbKO
e 3JeKTPOHOB, CKOJIBKO H TNPOTOHOB, To OH H e fi Tp aJ e H. Ecan anexrponos
6o/bile, yeM NMPOTOHOB, TO OTPHUATE]bHbIN 3apS] MPEBOCXORHT MOJOXKHTEbHEL
3apsAx M aTOM CTAHOBHTCS O TP HI aTed b i b M. Hakonen ...

H. — ...ecJIH MeHblIlle 2JIeKTPOHOB, YeM NPOTOHOB, TO aTOM GyJer I 0 J 0 XK H-
Ted bHB M

JI. — Oranuuno! §l BHXKY, YTO THl MOHAJM.

3.D,paBbIl>'l CMbIC/1 HaA CTOPOHE paBHOBECHA

H. — Opnako a1 xoten Gbl y3HaTh, KakHM o0pasoM aToM MOXeET OKa3aTbCs
NOJIOKHTENbHBIM HJIH OTPHIATENbHBIM.

JI. — DnekTpoHH, KOTOpHE HAXOAATCS JalleKo OT siApa, HCHHITHBAOT claGoe
NpHUTsKenHe H, Nonajgasi B chepy NPHUTAKEHHS COCeJHEro aToMa, y KOTOporo He
XBaTaeT 3JEKTPOHOB, MOKHAAIOT CBOH COGCTBEHHBIH aToM, 4TOObl JAONMOJNHHTb, HIH
ypaBHOBECHTb, COCeHHIE aTOM.

H. — D10 Kak SiNoHIHL...

Ji. — I ne BuXy, npu uem TyT chiibl Hmnepun Bocxoxsmero Conxua...

H. — Kak xe! flnouns nepenacejeHa, u SANOHIbI SMHTPHPYIOT B CTPankl, riae
IVIOTHOCTb HaceJleHHsI MeHblIle.

JI. — Ecnu te6e Tak HpaBHTCA ... Bo BCAKOM Cllydyae 3alOMHH, YTO JIEKTPOHKL
nepeMelmanTcsi OT aTOMOB, TZe OHH GoJiee MHOTOUHC/EHHB (MM OTPHIATENbHO 3a-
PSIKEHHBIX aTOMOB), K aTOMaM, TJe 3J€KTPOHH MeHee MHOTOYHC/EHHb (HAH 1oJo-
WHUTENbHO 3apSi’KEHHBIM aTOMaMm).

B =

Puc. 3. DuekTpHYeCKH#i TOK —pe3yabTarT HABHXKEHHS 9SJIEKTPOHOB,
CTPEMAIUXCSA BOCCTAHOBHTbL 3JEKTPHYECKOE paBHOBECHE B pacmpe-
IeleHUH 3aps OB.

Ecau kakHM-TH60 NyTeM Ha OJHOM KOHIle MeTajJIHueCKOH MPOBOJIOKH yjacics
COCPENOTOUHTL OTPHUIATEBHO 3apsiKEeHHHe aTOMbl (HMemHe W3OHITOK 3JeKTpo-
HOB), a Ha JIPYIOM — MOJIOKHTENbHO 3apsiKelHble (MMeolHe HeJOCTaTOK 3J1EeKTPOo-
HOB), TO 3/EKTpOHH HAYHYT NepeMelaTbcsi OT OXHOro aTroMa K JpYyromy uepes
BCE NPOMEXYTOYHBIE aTOMbl NPOBOJIOKH [0 MOMEHTa YCTAHOBJEHHS PaBHOBECHH
(puc. 3). B Kakom HanpaBieHHH MORAYT 3N1€KTPOHBI?

H. — OueBuHO, OT OTPHLATENBHOTO KOHIIA K MOJIOXKHTeJBEHOMY.

Jl. — IlpaBunbno. Takoe ynopsjoueHHoe JIBHKeHHe 3JIEKTPOHOB H HA3BIBAIOT
5JEKTpPHUYECKHM TOKOM.

H. — Tlopasutenrno. Bor Teneps MOHSITHO, MOYEMY TOK HJIET OT OTpHUATENb-
HOTO K MOJIOXKHTENbHOMY..., a HAIl yYydTelb HAaM TOBOPHIL...

JI. — On rosopu1 06 YCTOBHOM HanpaBleHHH TOKa. B To Bpems, Korja Hauo
6b110 YCTaHOBHTb HanpaB/eHHe TOKa, MPOH3BONbHO BHOpPaA/H HalNpaBjeHHe OT NOJo-
JKHUTeJbHOTO TOJI0ca K OTpHUATeNbHOMY, OTOMY 4TO eme He OBUIO 3/eKTPOHHOR
TeOpHH. 3amOMHH XODOIIO, YTO 3JEKTPOHH ABHXKYTCS OT OTPHLATEIbHOrO moJioca
K TIOJIOXKHTEJIbHOMY.

6 000000 000000000000 anexTpoHOB

H. — Tul TONBKO UYTO TOBOPHJ 0 MeTaJIHuecKoii mpoBoJsioke. I 3uaio, uro
5/1eKTPHUIECKHI TOK MPOXOAHT TOJNbKO Yepes MeTalan. Ho mouemy sTo?

JI. — Tok NpOXOAHT TaKXe d4epes PacTBOPhl KHCJIOT WIH luejodeil ¥ 4epes
yronip. Bce 9TH BelecTBa HasHBAKOTCA 11 p 0 B O L H M K a M H. HIX atoMul cozepxkar
MHOTO 5JeKTPOHOB, KOTOPHE c1abo cBsisansl ¢ AapoM. OnHako CymecTBYIOT Apyrye
Tesa, B KOTOPHIX 2JMEeKTPOHH HACTONBKO CHJIBHO CBSI3aHBI C SAPOM, Y4TO OHH HE MOTYT
NIOKHHYTb aTOM. B 3THX TelaX, Ha3bIBAGMHX H30JN I TOP aMH HWIH L H5 N € K-
TpHKaMH, He MOXKeT 06pasoBaThCsi sMeKTpHuecKufi Tok. JIyulHMH H3oasfTO-
paMH, IpAMEHseMBIMH B PajiHO, SAB/IAIOTCA KBapL, 360HHT, AHTAPb, GaKeNHT, CTeK10,



pasnuyHHe KepaMHKH, napadrH. Mexny H30n4TOpaMH H MPOBOAHHKAMH HAXOISTCA
NOJYynpoOBOJLHHKH, HanpuMep BJIaXHOe JepeBO (B KOTODOM NPOBOJH-
MOCTb OnpelessieTCsi HajJHyHeM BOZbI).

H. — A Kkako#i caMmblit NyYIIHi AUINEKTPUK?

JI. — Cyxo#t Bo3nyXx.

H. — A nyumnii npoBoAHHK?

JI. — Cepebpo. Kpacnasa Menb Takke SBASeTCS XOPOLIHM NPOBOXHHKOM H Tak
KaK OHa CTOHT JelieBje cepeGpa, TO HCHOMb3YeTCA yaule.

H. — Ilouemy cepeGpo JyulIHii NPOBOZHHK, 4eM MeAb?

JI. — IoToMy 4TO B OfMHaKOBLIX YCJIOBHAX yepe3 cepeGpsHbli npoBox Gyxer
NPOXOAHTH TOK GOJIbIUel CHJBI, YeM yepe3 MPOBOA TAKOTO e pa3Mepa, HO U3 MenH.

H. — Urto Tel Ha3blBaellib «CHJIOH TOKa»?

JI. — Ko/nnuecTBO 3/1€KTPOHOB, NMpPHHHMAIOLlEE YyacTHe B [OBHIKEHHH, Ha3bl-
BaeTcsl 3JeKTPHUECKHM TOKOM.

H. — 3nauuT, MOXHO rOBOPHTbL O TOKe cHJ10ii B 10 anekTponoB uiu B 1 000 asek-
TPOHOB?

JI. — a. Ho npakTHuecks H3MepAIOT CHIYy TOKaB aMmep a x (a). Ogun amnep
cooTBeTcTByeT npoxoxzaenuio 6 000 000 000 000 000 000 2/1eKTPOHOB B CEKYHAY.
51 TeGe roBopio 3TO, OKPYrAAs LUHQPH...

H. — Cnacu6ol!...

JI. — Tlonp3ylorcss oueHb 4acTo TaKxKe Gojee MeJKHMH eJUHHLIAMH: M H J-
AuamMnepom (ma), paBebiM 1/1000 a, »w MmuKkpoammepowm (#xa),
paBubimM 1/1 000 000 a. Kak Bupumib, 3TO OueHb NPOCTO.

H. — Bce 310, Hao60poT, AbABOJBCKH CJIOXKHO. A OTyero e 3aBHCHT cHJa
TOKa?

JI. — Or HanpsiKeHHS, NPHJIOXKEHHOIO K NPOBOAHHKY, H OT CONPOTHBJEHHS
nocJefHero.

CnoBa MeHSAIT CMbICH

H. — § nonaralo, 4TO NMOA <HANpSXKEHHEM» H (COMPOTHBJEHHEM» NOXpasy-
MeBaeTcsi 4yTo-To ocobenHoe. Bpoxe moHATHA O Kpyre...

JI. — Ipuuem TyT KpyT?

H. — Hy zna! Iloka s He u3yuasl reoMeTpHIio, s XopOIIo 3HAJ, YTO TaKoe XpyT.
Ho ¢ Tex nop, xak MHe OGBACHHJIH, YTO 3TO TEOMETPHYeCKOe MEeCTO, BCE TOUKHU
KOTOPOTO HaXOASATCH Ha OJHHAKOBOM DacCTOSIHHH OT NaHHOH TOUKH», fl mepecTal
MOHHUMaATh...

Jl. — B 3/leKTpOTeXHHKe CONMPOTHBJIEHHE eCTh CBOHCTBO NPOBOAHHKA OKa3bl-
BaTb... Gosiee Hian MeHee Gonblioe conpoTHBIeHHe TOKY. OHGy3aBHCHT OT MPHPOALI
caMoro MpOBOAHHKA, T. €. OT YHCJa 3J1eKTPOHOB, JIETKO OT/E/sSIeMbIX OT ero aTOMOB.
ConpoTHBIeHHe 3aBHCHT TaKXe OT JUIMHBI NMPOBOAHHKA: 4yeM GoJbllle ero JJaHHa,
TeM Gosbllie conpoTHB/eHHe. HakoHel, OHO 3aBHCHT OT CeueHHs NPOBOJAHHMKA: UeM
Gonbie ceyeHHe, TeM 6oJbllie 3J1€KTPOHOB MOXKET IPOXOAHTL OJHOBPEMEHHO H, CJIefo-
BaTe/IbHO, CONMpOTHBJeHHe Gyner menbue*. CompoTHBIeHHE H3MepAeTCA B O M a X
(om), THICSIUAX OM, WIH KM J OO M a X (KOM) H MHJIJIHOHAX OM, HIK MeT O M a X
(Mo#n). 1 om — 3T0 NpHGIH3UTENbHO CONPOTHBJAEHHE, KOTOpOoe HMMeeT MefHas INpo-
BOJIOKa AJHMHOH 62 m M ceuenueM 1 mm?.

Munocothckue 3amedaHUs 00 OTHOCHTENbHOCTH

H. — A uro Takoe Hanp AKX eHHe?

JI. — Hanpsxenune — 3T0 B HEKOTOPOM poJe JaBjleHHe, KOTOpOe OKa3hlBaer
Ha 3/1eKTPOHbl Pa3HHIA B 3JIeKTPHYECKOM COCTOSIHHH KOHILOB NPOBOAHMKA.

H. — 2T0 AbABOJIBCKH CJI0XKHO H HESICHO.

JI. — [a uer xe, 5T0 ouenb npocro. Kak s Te6e roBopHJ, COOTHOIIEHHE 3JIEK-~
TPOHOB M TPOTOHOB OMNpEJeNsieT 3JeKTPHYecKoe COCTOsHHe MM MO Te H Il H a
aToma.

[pepcraBs ceGe, uto y Te6s fBa aToMa. B nepBom He XBaTaer Tpex 3J1eKTPOHOB,
BO BTOpPOM — HSTH.

H. — O6a nonoxureabusl. M, ecaiu s ocMenioch ckasaTh, BTOpoii aTtoM Gonee
rioJloXKUTeJeH, YyeM INepBblii.

* dopmyna? Bor ona. ComporuBieHHe R (B OMax) 3aBHCHT OT JIMHH L (B CaHTHMETpax)
U ceyeHHAa S (B KBagpaTHLIX CaHTHMeETPax):
L
R=p.
S

B 3TOM BHIDAXKEHHR p — KO3(bdHUHEHT, 3aBHCAIMHA OT NPHUPOAL NPOBOAHHKA H HashIBaeMbI}
«y[eNbHHM COMPOTHBJIEHHEM».
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JI. — Hano ocMennThCA, TaK Kak 3To TakK H ecTb. Ho x0Ta 06a aToma nmoJioxKH-
TEJbHBI, MOXKHO TaKXKe CKa3aTh, 9TO OTHOCHTEJILHO BTOPOrO NepBhiil ABJIAETCS OTPHU-
HaTeJbHbIM. )

H. — Bor Tak mTyKal... B XXH3HH Bce OTHOCHTENBHO.

JI. — Koneurno. Hanpuwmep, u3 AByX Jione#i, HMEIOMHAX AEHLTH, TOT, KTO HMeeT
10 py6., Genen no cpaBHEHHIO C APYTHM, Y KOTOPOTO HX COTHH, HO 6OraT IO CpaBHe-
HHIO C TPETBHM, ¥ KOTOpOro Bce «6oratcrso» — 1 000 py6. moary.

B mupe aTOMOB TOT aTOM, KOTOPHIi AHINEH TpeX 3JeKTPOHOB, MeHee OTpHHaTe-
JIeH TI0 OTHOLIEHHIO K TOMY, Y KOTOPOrO He XBaTaeT JECSTH 5JeKTPOHOB, H MONOKH-
TeJleH [0 OTHOLIEHHIO K TOMY, KOTOpHIi HMeeT H3GHITOK B ABa 3JeKTpoHa. [loren-
[HaJbl STHX TPeX aTOMOB pa3JIHUHHL.

H. — A pasHocTh MOTeHIIHaN0OB H3MepsieTcsi Pa3HHLEH B YHCIE 3JeKTPOHOB?

JI. — MoxHo 66110 Gkl Tak caenath. Ho npakTHuecCKHp a3 HOCTH MO TE H-
O HaJdoB, HIH, YTO DPaBHO3HAYHO, HaMNp X e H He, H3MepseTcs B B O Ji b-
Tax (8).

BonbT — 3TO HampsixkeHnHe, KOTOpoe, GynyuH NPHJIOXKEHO K KOHIIAM NpPOBOX-
HHKa C cCOmpoTHBJIeHHeM | om, cospaer TOK cuio# 1 a.

H. — Takum oGpasom, eciii 5 XOpOILIO MOHSJ, HaNpsKEHHE — 3TO BHJ SJIeK-
TPHYECKOTO AaBJEHHS, KOTOpPOEe TOJNKaeT 3JEKTPOHLI OT OJHOrO KOHIA NPOBORHHKA
K Apyromy?

JI. — CosepiienHo BepHo. M TH Jerko jporagaemscsi, 9to yeM GoJibille Halps-
XKeHHe ...

H. — ... Tem Goasiue cuia TOKa.

JI. '— Y, nao6opor, zem GoJbie CONpOTHBJIEHHE...

H. ... TeM MeHbIlle CHJIa TOKa.

JI. — Takum 06GpasoM, MH TOABKO YTO BHOBb OTKDHUIA OCHOBHOH 3aKOH 3JIeK-
TpuyectBa — 3 a K0 H O M a. CokpameHHO FOBOPST, 9TO TOK paBeH HaNpKEHHIO,
JIeJIeHHOMY Ha CONpOTHBJIEHHE ¥,

H. — §1 naunnalo omymars HaCTOSIMHA BHHerpeT B MOefl uepenHOA KOpOOKe.
DNEeKTPOHH, IPOTOHHI, CONPOTHBJIEHHE, OM, HanpsKeHHe, BOJBT, CHIa TOKa, ammnep,
8akoH Oma... Bce 3T0 NBSIBOJIBCKH CJIOKHO.

JI. — TMopasmuicais 06 3TOM emme pa3 o Hamed cjefyiomel BCTpedH, H THl YBH-
IOHIIL, 9TO BCE STO OYeHb NPOCTO.

* A BOT ;N7 MaTEMAaTHKOB KJaccHuecKas ¢dopmyaa sakoHa Owma:

I =—x

R ]

rpe I — cuna ToOKa, G
U — BanpsikeHHe MeXJy KOHLUAMH NPOBOAHHKA, 6;
R — cOnpOTHB/NEHH¢ NPOBOAHHKA, OM.
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O pBHMeHHH TyAa H obpaTHO

Hesnasikun. — [Mocnenunit pas, JIio6o3HafikuH, TH MHE paccKasas 06 3J1eKTpo-
#aX, NPOTOHAX H 3JeKTpHueckoM ToKe. ClioBOM, 060 BceMm, Kpome pajuo!

Jho6o3nakixun. — Ho, Moit foporoii, B pagHOTeXHHKe MBI B OCHOBHOM H 3aHH-
MaeMcsl 3JeKTPHUECKHMH TOKaMH, I0TOMY Npexie BCero cjieayeT 3HATh OCHOBHLIE
3aKOHH, KOTOphIE HMH YNpaBJjifIOT.

H. — A s-T0 pyMal, uYTO pagHo — 5TO HayKa IJIaBHHM 06pa3oM O BOJHax!

Jl. — KoHeuHo, BOJIHBI KIpalOT BaXHYIO pOJMb. DT0 OHH IOMOraioT YCTaHO-
BHTb CBSI3b MEXKJy Hepejaloileii 4 MpHEeMHOH aHTeHHAaMH 6e3 MPOBOXOB Ha paccTos-
Huu. TIpH mepenaue BOJIHBI BO3GYXKJAAlOTCS NepeMeHHHIM TOKOM BBICOKOH YacTOTHI,
NpOTEeKaIOMKEM B Trepejaiouell aHTeHHe, a JOCTHFHYB IPHEMHOH AHTEHHH, OHH
BH3LIBAIOT B Hell MOJOGHHN Xe TOK, XOTS M 3HAauHTeJbHO GoJsiee caaGHii.

H. — Hogoxnu. BoT TH roBOpHIUL O «MEepeMEHHOM TOKE BLICOKOH YaCTOTHI,
HE NOTPYAUBIIMCH OGBACHHTL CMBICJ 3TOrO TepMHHA.

JI. — He toponucek. Tel XKe BHAHIIB, YTO HEOGXOAHMO CHayajla H3YYHThH 3JeK=
TPHUECTBO, Mpekjae 4YeM GpocaThCs OuepPTH TOJNIOBY B DajHo...

Jo cux mop MH FOBODHJIH TOJBKO O TOCTO A HHOM TOKE, T. €. O TaKOM
TOKe, KOTOPH HJAET BCerja B ONHOM HanpaBJeHHH C MOCTOSHHOM CHJION.

H. — Kak Boja, KoTopasi TeueT H3 OTKpPHITOro KpaHa?

Jl. — Ila, ecau TeGe TaK HpaBuTcA... Ho npexacraBe ceGe, uTo Kakas-To 3JjieK-
TpHYECKasl MALIHHA (FEHepaTop NepeMEeHHOTo TOKa) HJIH Apyroe Kakoe-i1uGo ycTpo#-
CTBO NMEpHOAHYECKH MeHSeT MOJSPHOCTh HAa KOHIAX NMpoBOAHHKAa. Kaxamlii KoHeln
NI00YEPESIHO CTAHOBUTCS IOJNOXKHTEJNbHHIM, 3aTeM €ero MOTEeHIHaJd YMEeHbIIaeTcs,
npuGauxkaercs K HyJI0O H CTaHOBHTCA OTpHLATeNbHbIM. JlOCTHIHYB MaKcHMyMa,
OH yMeHbHIaeTcs, CHOBAa NPHGIMKAeTcs K HYJIO, CTAaHOBHTCS MOJOXHTENbHBIM,
yB&JIHUHBAETCSI, MPOXONHT Yepe3 MAaKCHMYM, HasbBaeMHii aMNJHTY 1 O i,
H Bce HagHHaercd cHayaJza (puc. 4).

Puc. 4. KpuBas HanpsixeHus mnepe-
MEHHOr'O TOKa.

A — amnautyna; T — nepuox,

H. — 210 oueHr MOXOXe Ha KaueJH, KOTOpHe CHauaja B3JNETalT KBepXy,
3aTeM ONyCKAaloTCs, NPOXONAT CaMOe HH3KOe MOJOoXeHHe, CHOBa NOXHUMAIOTCH,
HO ye C ApYroii CTOPOHH H T. I.

JI. — TBoe cpaBHenue ouenb yaauso. TH NoOHHMaewb, YTO TOK, KOTOPHIH GyneT
BH3BaH B NpPOBOAHHKE TaKHM HaNpsXeHHeM, Ha3HBaeMHM IIepeMEeHHbIM, TaKkKe
6GyzieT nepeMeHHbIM, T. €. ero HampaBJeHHe GYAeT MepHOANYECKH H3MEHATHCSA, a HH-
TEHCUBAOCTh B KaX[HIH JaHHbIH MOMEHT OyAeT NpOMOpPIHOHAJNbHA HAaINpIKEeHHIO.

H. — Ecan s npaBHNIbHO NMOHAJ, B NEepeMEHHOM TOKE 3JEeKTPOHH COBEpUIAloT
GecKOHeuHbie IBHXKEHHA TyAa H 06paTHO.

JI. — Jla. A Bpems, B TeyeHHe KOTOPOro 3JIeKTpOHbl mepememaiorcd 1 pas
Tyga M obpaTHO, Ha3mBaeTcs mMep HO X O M.

H. — A CKOJBKO JJIHTCH ORMH mepHox?

JI. — Hcnonbayiores TOKH ¢ nepuoAamu kak 0,02, Tak u 0,000 000 000 01 cex.
Bce 3aBHCHT OT 4aCTOTH TOKa.

H. — Y710 310 Takoe?
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J. —HYacToTo it Ha3hBalOT YHCJIO NEPHONOB B CEKyHAY. ITO 3HAUHT,
4TO eC/H MepHon AMHUTCH 1/50 cex, T0 B 1 cex yaoxurcsi 50 nepHomoB H MBI MOXKeM
CKa3aTh, 4TO 9acCToTa paBHa 50 mepHOmaM B CEKYHIY.
Epunune yacToTh npHCBOHAH HMsi ['epuia, KOTOpHI MepBHIH 3KCIep HMEHTaNbHO
@ MOJNYYHJl 3JeKTPOMarHHTHbIE BOJNHbL. TaKHM 06pasoM, OIHH T e p Il COOTBETCTBYET
ONHOMYy IepHOny B ceKyHay. KpaTHele emHHHUBI Ha3bIBalOTCS KHJOTe€p I

@ (1000 repu) u merarepu (1 000000 repu). CokpaieHHO OHH 0G03HAYAIOTCH 2Y,
@ wey u Mey COOTBETCTBEHHO.

B mupe BosH

H. — Tenepr s HauHHA0 MOHMMATH TO, YTO Thl FOBOPHJI OTHOCHTENbHO Mepe-
MEHHOTO TOKa BBICOKOl 4aCTOTHI.

JI. — Tak HasbBalOT TOKH, uacTOTa KOTOpHIX Gosee 10 000 2y. Korma Takue
TOKH LHPKYJHPYIOT B MPOBOJHHKE, OHH IPOH3BOAAT 3JE€KTPOMATHHTHbIE BOJHBI.
Otnensisick OT NPOBOJHHKA, BOJIHBI PAaclpOCTPaHSIOTCS B BHAE KoJiell, paguyc
KOTOpHIX yBeJHuHBaeTcsi co ckopocTbio 300 000 000 s/cex (puc. 5).

H. — Ho Benb 3T0 ckopocTh pacnpocTpaHeHusi cBera!

JI. — KoneuyHo. DTa BBI3BaHO T€M, 4TO CBET TaKXKe SIBJsIeTCS 3JEKTPOMAarHHT-
HBIMH BOJIHaMH, HO HX JJHHA KOpOuYe, YeM y PagHOBOJIH.

- LR
Q DRI AL

Puc. 5. [IBukeHne 3IeKTPOHOB B aHTEHHE U o6pa-
30BaHHE BOJH.

H. — UYro e Ha3biBaercsl NJIHHON BOJHBI?

JI. — 310 paccrosinMe MeXAy ABYMS 3JEKTPOMAarHHTHBIMH KOJbIAaMH, KOTO-
pele MocenoBaTeIbHO OTAENAIOTCS OT aHTeHHBl. 3a KaXJBlil NMepHoJX TOKa BHICOKOH
YaCTOTH OTHENSIeTCS OAHO KOJbuo. Takum 06pa3oM, B MOMEHT, KOTIa BTOpoe KOJbll0o
oTne/sieTcsi OT aHTEHHBI, NTepBOe yiKe MPOIIO HEKOTOpOe pPacCTOsiHHe, Ha3hiBaeMoe
JJIHHOH BOJIHHEI, KOTOpOe PaBHO...

H. — ... cKopocTH, yMHOXeHHO#l Ha BpeMsi. B nanHoM clyuae cKopocTh
paBHa 300 000 000 #/cex, a BpeMst MeXny ABYMS MOCJefOBaTeJbHBIMH BOJHaMH —
nepuony Toka. MTak, niuna BosiHbl paBHa CKOPOCTH PaclpOCTPaHEHHS, YMHOXKeH-
HOH Ha NMEepHOA. .

JI. — IMosgpaBasio. MoXHO TaKXKe CKa3aTb, 4TO JJ HHa BOJ H B paBHa pac-
CTOSIHHIO, NPOMAEHHOMY B | Cex, IeJIeHHOMY Ha YHCJO BOJIH, H3JyYeHHBIX B CEKyHIY,
WJIH, HHBIMH CJOBaMH, Ha 9acToTy *.

H. — 9T0 MOXHO CPaBHHTh C ABYMs GerymmuMH IO yJHIE MajJbuHKaMH, KOTO-
pPBHIX S TOJBKO 4TO BHAEI.

JI. — Kak »10?

H. — Hy, na. Onun u3 HuxX GoJbUIOH, C AJHHHLIMH HOTaMHM, a APYroi — COB-
ceM maneHbkuii. Ouu Gexanu, nep¥kach 3a PYKH, T. €. C OIHHAKOBOM CKOPOCTBIO.
¥ Gonpioro marH JHHHBE, HO HX DHTM peXe, 4eM Y MaJeHbKOro, KOTOPHH ceme-
HHJ pSigoM. 3HA4HT, 3TO JOKa3blBaeT, YTO 4eM JJIHHA BOJHHI (RJIHHA 1ara) GoJbile,
TeM 4acToTa (KOJHYECTBO IIaroB B CEKYHAY) MeHblle H Ha0GOPOT.

JI. — CpaBHeHHe COBepILIEHHO NpPaBHJIbHOE.

-
-
-
S ——a————-

* A BOT QOPMyJBL.. /ISl TeX, KTO HX JIOGHT. OGo3Hayas 4yepe3 T NepPHOR. Uepes f — da-
CTOTy, a uYepe3 A — JUIHHY BOJIHBI, Mbl MOXXEM YCTaHOBHMTb CJEQYIOIIHE COOTHOUIeHHs:

f=—;,—; r=-1; a=300000000 7— 302000000

7 —F
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O HeBUAHMMBIX BeLllaxX

H. — Bce-TakH HeKOTOpHE BellH MHe HesicHH. UTO 3TO 3a KOJbIa, KOTOpHE
TH Ha3HIBaeillb 3J1€KTPOMAarHHTHHIMH BOJHaMH?

JI. — §I ne 3Hal0 TOUHO M faXKe y YUEHBIX HET 06 3TOM efHHOro MHenHs. OxnaKo
H3BeCTHO, 4YTO BOKPYT NPOBOAHHKA, O KOTOPOMY HPOXOAHT 3JEeKTPUUYECKHH TOK,
BO3HHKAeT 3JeKTPOMarHHTHOE NoJie, T. €. COBOKYNMHOCTb 3JeKTPHYeCKHX CHJ (NpH-
TsXKeHHe H OTTaJKHBaHHe 3JEeKTPOHOB H IPOTOHOB, O KOTOPHIX 5 TeGe pacCcKashbiBal
npoulibii pa3) M MarHUTHbBIX cHa. [lociegHuHe MOXHO OOHAapyX HTb, NpHOAHXKAS
K NPOBOAHHKY KoMMac, CTpeslKa KOTOPOI'o YCTaHOBUTCS NMepNeHIHKYJASPHO NPOBOL-
HHKY (puc. 6).

Puc. 6. MaruuTHoe moJje NpAMOJMHEHHOrO0 POBOXHHKA H Ka-

TYIHKH.
H. — 3naunT, 3T0 TO Xe, YTO H MoOJe MarHuTa?
JI. — Jla, HO ¢ TOfi TONBKO pa3HHIeH, 4TO NPH NPHOAHKEHHH K MarHUTy CTPEJIKa
KOMIIaca yCTaHaBJHBaeTcs B HampaBJeHHH MarHHTa.
H. — Pa3Be MOXHO paccmMaTpHBaThb NPOBORHHK, uepe3 KOTOPBI NPOXOLHT

TOK, KaK MarHHT?

Jl. — Ila. OnxHaKo ero MarHuTHas cuja HeBelHKa. UToObl ee yCHAHTb, HEOGXO-
JIIMO HaMOTaThb H3 NPOBOJOKH KaTywKy. TakuM o6pasom Mbl IOJYYHM 3 J1 € K T p O-
MarHHT, KOTOpHIi MOXKHO cIelnaTh 3HAyHTEJbHO MOUIHEE OGLIYHOIO MarHHTa.
MoxHO TakXKe CHaGIHTb €ro JKele3HHIM HJH CTalbHBHIM CepIeYHHKOM, KOTOpbIi,
crymasi MarHHTHOe ToJle, YCHJIHT ero HHTeHCHBHOCTb.

H. — 3aBHCHT J1H NMOJASAPHOCTb TAKOrO MarHHWTa OT HaNpaBJeHHS TOKa?

JI. — a. Eciu, nanpumep, I/ RaHHOTO HampaBAEHHS TOKa MOJIOC 3J1eKTpo-
MarHHTa NPHTATHBaeT CEBEPHBbIH MOJIOC CTPETKH KOoMIaca, TO NpH H3MEHEeHHH Ha-
npaB/eHHsl TOKa 3JeKTPOMarHHT NPHTSHET I0XKHBIA noaioc. MaruuTHOe moJe HMeeT
HampaB/leHHe, 3aBHCslIlee OT HanpaBJeHHS TOKa, KOTOPHIH ero cosgaer.

H. — Takum o6pasoM, eclH i XOpOLIO MOHJI, 3J1eKTPOMarHHTHbIE BOJHBI 3TO
He YTO HHOe, KaK NoJsl, MOKHHYBIIHE TOK, KOTOPbIA HX co3iaj. ITH novIf NpPOryJH-
BAIOTCA B pocTpaHcTBe co ckopocThio 300 000 000 x/cex. Ho kak HX npuuHuMaloT?

OGpaTHMble fBREHHSA

JI. — B mnpHpoRe cymecTByeT G6OJbIIOe KOJHYECTBO SIBJEHHH, Ha3bIBaeMbIX
«o6patumbiMiy. TIpuMepoM MOXKeT CHYXHTb CO3JaHHE MarHHTHOTO HOJS MOCpPex-
cTBOM ToKa. ECJIM TOK cosjaer moje, TO moJjie HJIH, TOYHee, H3 M EeH e H H 1 Mar-
HUTHOTO MOJSA CO3JAIOT TOK B TNPOBOJIHHKE, HaXOAAmEMCHS B MoJe.

H. — 3HauuT, 37eKTPOMarHATHHIE BOJHBI BH30BYT MOSBJEHHE TOKa B J060M
MpOBORHHKE, PACIONOXKEHHOM Ha HX MyTH? \

JI. — HecomHuenno. Tak, Hanpumep, B MeTaNJHUeCKHX Tpy6KaxX, o6pasyoiuHx
OCHO3Y MOEero Kpecsa, HaBOAATCA B JaHHBLIH MOMEHT TOKM BBICOKOH 4acTOTHl, BEI3HI-
BaeMble BCEMH paboOTalmMHMH B HaeToslllee BpeMs NepefaTYHKaMH.

H. — Y, cagsicb Ha 3TOT «3JeKTPpHUECKHH CTYyJ», Thl He GOHIILCH OHITL YGHTHIM
3N1eKTPHYECKHM TOKOM?

Jl. — Her, Tak Kak 3TH TOKH KpailiHe He3HauHTelbHH Gjaaropaps 6oJbLIIOMY
pacCTOSIHHIO, OTAENAIOmMEMY Hac OT pasjHYHHIX MepefaTYHKOB, BOJHBI KOTOPHIX
NPHOBIBAIOT Clofla C OuYeHb CaaGBIM MOJeM.

H. — H3BHHHK MeHd, HO BCe 5TO MHe KaXKeTCHl AbSBOJbCKH CJOXHBIM.

JI. — UTtobu noKasatbh Tebe, KaK 3TO MpPOCTO, f celiuac moKaxy OfHH KJacCH-
gecKuii onbT. CMOTpH: BOT IBe KaTYIIKH, KOTOpble fl TObKO UTO KyMHJI AJS NpheM-
HHKa, BOT 6aTapefika OT Moero KapMaHHOro ¢OHapf, a BOT MHJJIHaMmepMerp.

H. — Y10 310 Takoe?

SAEKTPO-
MATHATHOE

S ————-—
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Puc. 7. UnpykTHBHOE COeAyHEHME mNepBUYHOH [
u BrOpu4HO# I KaTyuiek.

b — raapBannyeckas Garapes; mA — MUITHAMIEDMETD,

JI. — Tul Mor 6u M caM f0ragaThcsi. ATO NPHGOpP, CAyXKAMHUH NI HIMEPEHHS
cunnl ToKa, S coepunsio Garapefiky 5 ¢ nepBofi KaTyIIKOH, a MHJ/UIHaMnepMerp
mA — co Bropoii (puc. 7) H cBs3bIBal0 0Ge KAaTYIIKH MeXAy COGOii.

H. — Jla Her xke! OHM He CBSI3aHH, TaK KaK MeXAy HHMH eCTb PacCTOSIHHE.

JI. — Tul omnGaeumncs, gpyxume. CBs3b, 0 KOTOPOH HAET peyb, — 3TO 3 JI € K-
TPOMAarHHTHAaNA CBSA3b BrOpas KaTyllKa HaXOAHTCE B mnoJe MepBOil.
BnpoueM, TH 3TO cefiyac yBHAHIIb.

O6 WHAYHUHH

H. — §1 Bce xke cynTalo, YTO TH OMIMGaembCs, TaK KaK ecyid Gl BTopasi KaTyurka
HaXOJHJach B noJie nepBo#, J0MXKeH Obll GH MOSBHTHLCA TOK B COOTBETCTBHH C TEM,
YTO Thl TOJBKO YTO FOBOPHJ OTHOCHTEIBHO CO3XaHHS TOKa mojieM. CTpesiKa e MHJI-
JiHaMIIepMeTpa CTOHT Ha HyJIe.

JI. — He roeopua a1y s Te6e, 4TO TOK BO3HHKAaeT TOJIbKO GJlarofaps H 3 M e-
HeHHAM HmouJfA? Uepes nmepByio KaTylKy NPOXOAHT MOCTOSIHHBIA TOK, moJje
TOXKe MOCTOSIHHOe, M HeT OCHOBAHHH JJis MOSIBJIEHHS TOKa BO BTOPOH KaTyllKe.

A Ttenepb BuuManue! S orcoenuHsi0 6aTapelKy nepBoH KaTyUIKH.

H. — Hesepostho! CTpenka MHJIJHaMmepMerpa KayHyJach BIpaBo, YyKasH-
Basl Ha HaJIHYHEe TOKA MaJOH JJIHTENbHOCTH.

JI. — 3T10T TOK BHI3BaH TeM, YTO MoJie HCYe3no, T. €. H3MEHHJIOCh OT HEeKOo-
TOpOH BEJHYHMHH N0 HyAsl. A Tenepb sl CHOBa BKJioyaio GaTapeiiKy.

H. — Crpenka caBuHysach, HO BJIEBO.

JI. — IloToMy 4TO BO3HHKJO HOJe, YTO SIBJASieTCS H3MEHEHHeM, [POTHBOMO-
JIOXKHBIM 1O 3HAKY 10 CpaBHEHHIO C NpeALAYIHM clyyaeM. Eciin BMecTo Toro, 4To6h
BKJIOYaTh H BBHIKAIOYaThb GatapeiiKy, si mponycTHa Obl yepe3 mepBYIO KaTyIIKy
nepeMeHHBIH 3JIeKTpHYeCKHH TOK...

H. — ... TO moJle MOCTOSIHHO MEHSJIOCh GBI, H BO BTOPOil KaTyuIKe TaKxe mosi-
BHJCS OB MepeMeHHBI TOK.
JI. — Thl poskeH 3HaTh, YTO TOK, KOTOPHIH CO34aéT moje, HA3bIBaeTCs H H-

AYKTHPp YOI HM, a TOK, CO3laBaeMblii nojleM, HHAYKTHPOBAaHHBHM,
HIH HaBeLeHHbIM TOKOM. A caMo sIBJleHHe HaBeJeHHS OJHOIO TOKAa APYrMM Ha3hbl-
BaeTcsl 3J eKTPOMArHHTHON HHIYKULHeH.

H. — CnoBoM, jonycTHM, YTo mepBasi KaTyllKa — 3TO Tk, a BTOpas — fi.
ToK TBOHX MbICJIEH C HOMOILBIO 3ByKOBOTO M0JS CJIOB HaBOAHT TOK MbIC]el B TOH Xe
(opMe y MeHS, T. €. MPOHCXOXHT CBoeOGpasHast HHAYKLHS.

JI. — [la, TBOH pacCyXJeHHS IpaBHJbHBL
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Ipodorncas usywenune sesenus unoykguun, JIr00o03radkun nodsedem He3nai-

KUHQ K ,OMKPOIMUIO“ CAMOUROYKLUN, BAURRUE KOMOPOR co30aem npensimcmeue

nPOXONCOEHUIO NEPEeMERHbIX MOK08. 3amem, npubezas K O4€Hb GbPA3UMENLbHOIM

anaasozusm, 0sa Opyza usyuam C80hcmea KOROEHCamopos. ARQAUUPYA pa3-

Au4Hble iaKmopet, om Komopsix 3asucum emrKocmb, He3naliKun ouenum ,em-
KOCmo“ c80e20 co0CMBERH020 NORUMARUS.

MHIOYHUHS paBHOCHNbHA NPOTHBOAEHCTBHIO

Hesnaiikun. — 51 MHOrO Aymal o TOM, YTO THl paccKasan o6 HHAyKuHH. §I Xo-
polLO TOHSJ, YTO H3MEHeHHe TOKa B OfHO{i KaTyllKe BeleT K BO3HMKHOBEHHIO HH-
IyKTHPOBaHHOro Toka B Apyrofi. Ho KakoBEt HanmpaBlleHHsl H CHJjIa MHAYKTHPOBaH-
HOTO TOKa?

Jlio6osnaiikun. — HMHAyKTHpOBaHHHA TOK, Hago Tebe CcKasaTh, oOO6Janaer
OyeHb IVIOXMM ¢XapaKTepoM»: OH HAXOAUTCS BCerja B NMPOTHBOPEYHH C HHAYKTH-
pylomuM Tokom. Econ mociaenHuit TeyeT, yBeJHYHBAsCh B OHOM HampaBJeHHH, TO
HHIYKTHPOBaHHBEIA TOK NOTeYyeT B NMPOTHBONOJOXHOM HampaBieHuH (puc. 8).

| ﬂé(ﬁ@l H ﬂ}
a) )

Puc. 8. HanpaBieHue Toka MHIYKIHH.

a — yBenudenne TOKa B Karymxe ] Bhi3biBaeT B KaTymke JJ TOK NPOTHBONOJOXHOIO HanpaBieHAS;
6 — yMeHbIleHNe TOKAa B KaTywmke [ Bhi3biBaeT B Karymke [I TOK TOro ke HanpaBAeHMS,

H. — MoxXHO /¥ CKasaTh, 4TO eC/lM B HHAYKTHPYIOmeEH KaTylKe TOK Tedyer
B HanpaBJieHHHM 4acoBOH CTPEJKH, TO HMHAYKTHDPOBAaHHHI TOK MOTeyeT B MPOTHBO-
hos0XKHOM HanpapleHHH?

JI. — Touno! A xorja HHAYKTHPYIOmHA TOK yMeHbUIAeTCS, MHAYKTHPOBAHHMIN
TOK MJET B TOM JKe HanpaBJeHHH, CTapasch BOCHPENSITCTBOBATh YMEHBIUEHHIO Mep-
BOTO.

H. — 310 Kak co6aka MOero ASIAIOLIKY.

Jl. — Eme oxgHa BeImyMKal

H. — Coscem Her. Co6axka, o KOTOpO# mofjeT peub, ynpsimMa, Kak ocel...
Kaxnoe ytpo, kKorza Moft RAmiollKa 3aHMMaercsy TMIMHAaCTHKOH, OH Geraer BOKpYP
caxa co cBoefl coGaKo#, nepXa ee Ha moBoAxe. Buauane, Korga on yckopser Oer,
co6aKa TSAHET ero Hasaj ! CLepIKHBAeT JBHXKeHHe. 3aTeM, Korja OH, yCTaB, XOUeT
3aMe[/IHTh CBO# 6er, JXHBOTHOE 3aCTaBJSfeT €ro CTaBHTb PEKOpJHI.

Jl. — MHe Kaxercsl, 5Ty HCTOPHIO THl TOJbKO YTO BHIAyMaJ. TeM He MeHee OHa
JIOKa3LIBaeT, YTO THl NMOHSJ SIBJeHHe MHAYKIUH. Thl Mor Gbl TakXe A0GaBHTb, YTO
ueM GriCTpee TBOH ASAMIONIKA YCKOPS MM 3aMefasa Ger, TeM CHiIbHee Obl1a peaKiHs
ero cof6axH, TaK KaK BeJHYMHAa HHAYKTHPOBAHHOI'O TOKA NMPOMOPUHMOHANbHA CKO-
POCTH HU3MEHEeHMT HHAYKTHPYIOMEro TOKa, a TakxKe ero BelHyHHe.

H. — Moxer 6biTb, 3TO H MIYNO TO, YTO 5 CKaXy, HO MHE Ka¥KeTCs, YTO eC]H
OJHa KaryllKa WHIYKTHPYeT TOK B BHTKax Apyrofi, Gojee WIN MeHee YIaJeHHOM,
70 TeM Oojee OHA JONXKHA MHAYKTHPOBATh TOK B CBOMX COGCTBEHHBIX BHTKaX.

JI. — Moit poporoit HesHafiKMH, TB TOJILKO UYTO 3aHOBO OTKPHUI SIBJEHHE
caMouunyxkunuu [losgpasisiol IlefcTBUTENbHO, MHAYKTHPOBAHHHIA TOK
nosiBAsieTc TaKkKe H B TOH KaTyliKe, MO KOTOPOHl TeueT MHAYKTHPYIOIIHA TOK.
B 7Ol KarymiKe HHAYKTHPOBaHHHIA TOK COCYMECTBYeT C HHAYKTHPYVIOMHM H Npo-
THBOJENCTBYeT ero H3MeHeHHSAM B CHJy CBOEro «fyXa MpOTHBOPEYHs».

H. — 910 coBCeM KaK B ¢NCHXONIOrHYECKHX» DOMaHaX, B KOTOPHIX «BHYTPeH-
HHH ToJI0C» MOCTOSTHHO NPOTHBOMOCTABJAET CBOH KOBOAK CEHTHMEH TallbHHM JBHXKE-
HHUSAM repos.

JI. — Jlyuime Gb THl MpoWesa XOPOIIYI0 KHHXKY MO SjeKTpuyectBy. Thl Gal
YBHJE/, YTO CaMOMHAYKIHIO JIyyllle CPAaBHHTL C MeXaHHYecKol nHepuHeit. Tak Xxe,
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KaK HHepHHusl BCerga NPOTHBONEHCTBYeT Haualy HABHXKeHHMs KaKoro-iu6o reina H
CTpPEeMHTCS yJAep¥aTb ero B 5TOM COCTOSIHHH NBHXKEHHs, TaK M CaMOHHAYKIHS NpO=-
THBOJefiCTBYeT TNOSIBIIEHHIO TOKa B 0OMOTKe (BO3pacTalomHH TOK BhLI3BIBaeT MHAYK-
THPOBAHHBIH TOK TPOTHBOMOJOXHOIO HaNpaBJeHHUs) H CTPEMHTCS NOAnepxKarb
CyILleCTBYIOIIHi TOK, KOT/la OH HaYHHAeT YMEHbIIAThCs (TOK, KOTOPBIi yMeHbIaeTcs,
HHAYKTHPYET TOK TOTO e HanpaBJeHHS).

H. — Tak 3HauuT nepeMeHHHi TOK, NMOCTOSIHHO MEHSIIOUIHH CBOIO BeJHYHHY
H HanpaB/leHHe, HCHBITHIBAET 3aTPYNHEHHs] NPH NPOXOXIEHHH Yepe3 KaTymiKy?

Jl. — KoneuHo, Tak KaK CaMOHHIYKIHSI NPOTHBOJAEHCTBYET ero H3MeHeHHSIM
(puc. 9). ConpoTHBleHHe, KOTOPOE MOSIBASIETCS B Pe3yJibTaTe SBJIEHHS CAMOHHAYK-
LM, Ha3bIBaeTCI HHAYKTHBHB M cConporTuBaeHHeM He Hago ero

Puc. 9. Mamocrpaunsa npo-
uecca MHIAYKLHH.

a — nepeMeHHbIA TOK: 0 — KpHBas
WHIYKTUPOBAHHOrO TOKAa. / — UHAYK-
THPYIOUHA TOK YBeAUYHBAETCH OUECHD
6LICTPO, MHAYKTHPOBAHHLIA TOK UMe-
eT IPOTUBONOJOXHOE HalpaBleHue;
2 — WHAIYKTHPYIOINUA TOK HE MeHdeT-
cs B TeyeHne KOPOTKOro NPOMexyTKa
BpeMeHH, MHAYKTUPOBAHHBLIH TOK pa-
BeH Hy/I0; 3 — WHAYKTHPYIOIIUH TOK
yMenbinaercs, WHIYKTHPOBaHHbIA
TOK Te4eT B TOM e HaNpaBJeHHH;
4 — MHIYKTHPYIOmUl TOK He MeHseT-
cf B TeuyeHWe KOPOTKOIO NPOMEXYT-
Ka BpeMeHW, WHAYKTHPOBAHHBIA TOK
paBeH HYJO; U 6 — Toxe, yTo / U 2,
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NyTaTh C MPOCTHIM aKTHBHBIM CONPOTHBJEHHeM NPOBOAHHKA. MuaykrhusHOe compo-
THBJIEHHE 3aBHCHT OT Koa((dHUHEHTAa CAMOMHAYKUHH KaTYMIKH, T. €. OT HHAYKTHB-
HOro JeHCTBHS KaXKJIOro BHTKa Ha Apyrue, a TaKxkKe OT YacCTOTH TOKa.

H. — Tlouemy xe?

Jl. — Bens sto ouenb mpocto! UeM Gosbuie yactora, TeM H3MEHEHHS TOKa
NPOHCXOXAT GrICTpee, CJeJOBaTeNbHO TeM CHJIbHEE H HHIYKTHPOBAaHHbIE TOKH, KOTO-
pbie IPOTHBOLEHCTBYIOT 5THM H3MEHEHHSIM.

H. — Takum o6pasoM, HJsi BBHICOKHX 4YacTOT HHAYKTHBHOE CONDOTHBJEHHE
KaTyIIKH GoJbille, 4eM 1 HH3KHX? DTO HYXKHO 3HAThb, TaK KaK 9 BHXKY, YTO yeM
JAalibllle, TEM CJIOXKHee?

Jl. — Onsako s1 TeGe ellle HHYEro He FOBOPHJ O KOHJAEHCATOpaX.

HOI'OBOpHM HEMHOro O HOHAeHcaTopax

H. — §1 ouenb xopomo 3Halo0, 4TO 3TO TaKoe. $1 HX BHAEN B pAfHONpHEMHHKAX.
MoxHO cKa3aTb, 4TO 5TO NPHGOP ¢ KPYIIbIMH NIAACTHHAMH, OfHH H3 KOTOPHIX MOTYT
BpallaThCsl, a APyrHe OCTAIOTCS HEMOIBHIKHBIMH.

JI. — Jla. 310 KOHIeHCaTOpH NepeMeHHOH emKocTH. MMeloTcs Takke KOHpeH-
caTophl MOCTOSIHHON EMKOCTH, IJVIaCTHHB KOTOPHIX BCEria HeMOXBHIKHBI, TaK 4TO
HX eMKOCTb MOCTOsIHHA.

H. — Emkxoctb? BeposiTHo, eule OZMH TepMHH, KOTOpHIi HAaNO NMOHSTb H BhI-
YUHTB?

Jl. — 3naewp, ApPyKHIle, KOHLEHCATOP — Bellb OYeHb NpocTast. ITO cHCTEMA
H3 JBYX B3aHMHO M30JHPOBAHHLIX 3/J1eKTPOAOB, K KOTODHIM NPHKJAILIBAETCS HEKO-
TOpOe HamnpsiKeHHe.

H. — §1 ne 3uaio, mouemy fABa H30JHDOBAHHHIX JPYr OT Apyra 3JeKTpoja
3aCNyJKHMBalOT HaHMEHOBAaHHS KOHJEHcaTopa.

JI. — KoHzeHcaTop MOXKHO CpaBHHTb C ABYMSI pe3epByapaMH, pasjeleHHBIMH
5J1aCTHYHOH pe3mHoBod MemOpano#i (puc. 10). Hacoc, gmeficTByomuii B TeyeHHe
KOPOTKOTO TpPOMeXyTKa BpPeMeHH, CO3[jaeT MeXJIy STHMH pe3epByapaMH pa3HOCTb
B JaBJeHHH.

H. — §1 poragmBaioch, X yemy Tol Begemb. Hacoc — 3To raJbBaHHYeCKHH
snemenT. PesepByapbl / B 2 mpejcraBiasiioT cofoH JBe INIaCTHHH KOHIEHCATOpa,
a pasHOCTb JaBJEeHHH COOTBETCTBYET Pa3HOCTH MOTEHUHAIOB.

Jl. — Tui gorapancsa. Toabko, KaK U Bce aHaJOrHH, MOSI TOXKE FOJUTCS JIO OTpe-
neJleHHOTo MOoMeHTa. [leficTBHTeNIbLHO, €C/IH peub HJET O pesepByapax, HamoJHEHHBIX
BO3JlyXOM, TO B pesepByape 2 Gyner 60oJbIle MOJEKYJ, paBHOMEPHO pacnpefeeHHBIX
BO BCeMm o0beMe, a B pesepByape / uX GyJeT 3HAUHTEIbHO MEHbIle.

H. — MHe KaxeTcsi, 4TO 3JIeKTPOHbI TOXKE pacCIpefelsiTCH TaKHM XKe oGpa3oM.

JI. — Tul omnGaemwncsi. Tak Kak aTOMH MJacTHHBE / MONMOXKUTENbHH (HEXOCTa-
TOK 3J1eKTPOHOB), OHH NPHTHAHYT 4Yepe3 TOHKYIO Neperopofgky, Kotopas HX pasje-



JIsieT, 3JeKTPOHbl € MJIACTHHBI 2 TakHM 06pa3oM, YTO NOCJHeRHHe coGepyTcs B TOH
YacTH NJAacTHHH 2, KoTopas obpauieHa K niactHHe /. Takoe ymioTHeHHe ajeKTpo-
HOB H NO3BOJISIET HAKONMHTb B MJAaCTHHaX KOHAEHcaTopa 3JeKTpHuYecKHe 3apsifbl,
Goslee 3HAuHTeNbHBIE, YEM Te, KOTOpHE NOJNY4HJHCh Obl 6€3 5TOr0 NPHUTSIKEHHS
3JIEKTPOHOB MOJIOXKHTeJbHBIMH aTOMaMH.

H. — 3HaunT, ecqn s XOpOWIO NOHSJA, OCHOBHbIM CBOHCTBOM KOHJEHCaTOpa
ABJIAETCA HAKOMJeHHe 3JeKTPHUeCKHX 3apsjOB Ha ero IJIacTHHaX.

Jl. — Jla. 310 CBOKCTBO Ha3HBaeTCsI e M KO C T b 10 KOHJeHcatopa. Kak Tul
JyMaelllb, OTYero 3aBHCHT ee BeJlHUHHA?

H. — 51 xymalo, 4TO eMKOCTb 3aBHCHT OT TOJIIHHE MeMGpaHH. UeM oHa ToHbIIE,
TeM GoAbllle OHa MOXKeT H3OTHYThCSI H, CJeJ0BaTelbHO, OCTABHTh GOJIbIE MECTa IJs
MOJIeKy/1 rasa B pesepByape 2.

Puc. 10. /ABa pesepByapa, pasneieHHHE

9JMaCTHYHOH INEeperopoakoi, MNOXO0XH Ha

9neKTpHUeCKHil KouaeHcarop. Hacoc, cos-

JaloIHi# pasHOCTb JNaBJAEHHIA, aHAJOTHUEH

9JMEKTPUYECKOMY 3J€MEHTY, KOTOphlil CO3-
JlaeT pasHOCTb NOTEHLUHANOB,

JI. — IpaBunsuo. IlpHMeHHTENBHO K KOHAEHCATODY MBI CKa)KeM, 4YTO ero
eMKoCTb O6paTHO MPONOpPIHOHAJbHA PACCTOSTHAIO MeXJy mJiactHeHamH. Ho BosBpa-
THMCS K HallMM pe3epByapaM; KaK Thl JyMaelllb, 3aBHCHT XH €MKOCTb TaKxe OT
NPHPOAH 3JaCTHYHOH MeMOpaHBI?

H. — Koneuno. I'n6xocTh pe3nHOBOHl MeMOpaHH, HanphHMep, GoJble XecTs-
HoH.

Jl. — CoegoBatenibHO, eMKOCTb KOHIEHCAaTOpa 3aBHCHT TaKXe OT NPHPOABI
JIM3JIeKTPHKA, Pas3jelsiolLero niactiibl. YncoBo# KoadHIHEHT, KOTOPLIH Xapak-
TEepH3yeT CNOCOGHOCTb NHANEKTPHKA YBEeJHYHBAaTh €MKOCTb, HAa3hIBAeTCs €ro
JUBNEeKTPHUYECKOd MpoHHLAeMOCThblo. JlasBo3nyxaona pasHal,
a mas cmonst — 8. TakuM o6pa3oM, eciii B KOHAEHCATOPE C BO3LYIIHBIM JH3JEKTpPH-
KOM eMKocthio 10 nmuKo(apal MOMECTHTb MeXAY IVIACTHHAMH JIHCTOK CJIONbl, TO
eMKocTb yBeslHuHTCcS j0 80 mHKodapan.

H. — Pa3Be eMKocTs H3MepsIOT B mHKodapasax?

JI. — Enununuei uamepenust eMxoctH sisiigercsi @ a p a x a (¢h). Ognako npaxk-
THYeCKH 3TO OueHb Gojbluas eMKocTb. [lo®ToMy NO/Nb3ylOTCSH ee NMPOU3BONHLIMH:
MHKpOGapapngo# (mxg), cocraBasiiomeii MHIJHOHHYIO JOJIO (hapapsl, HIM
nukodapapgoi (ng), cocrapasiomesi MHITHOHHYIO ROAI0 MHKpodapanxbr *.

H. — Ota cucrema enHHHI IbSIBOTbCKH clokHa. OIHaKo BepHeMmCs K TOMY.
OT Yero 3aBHCHT eMKOCTb. MHe KaKercsl, 4TO OHa 3aBHCHT ellle OT IVIOLIafH MeM-

* IS U3MePeHMst eMKOCTH PaHbllle MOJL30BAaJMCh APYrofi efHHHNeH, HaspiBaeMOH CaHTH-
MeTpoM (cM), KOTOpasl, OflHAKO, He MMeeT HHYero obLlero ¢ eAHHHIEH H3MePeHHA IJIMHB TOro
Xe HaspaHuf (1 nd=0,9 cx).

17
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GpaHul: ueM OHA Goablle, TeM Gosbile chepa HEHCTBHS MOJOXKHTEIbHHIX aTOMOB
Ha 3JIeKTPOHH *, .

JI. — JeficTBUTe/IbHO, €MKOCTb NPONOPUHOHANbHA IUIOMIARH IJIACTHH.

H. — CioBoM, uTOGbl yBEJHUHTh €MKOCTb KOH[JEHCATOpA, MOXKHO HJIH yBeJH-
YHTh MJIOWANb IJIACTHH, HJIH NPHGIH3HTL HX APYT K Apyry. Takum obGpasom, naxe
NpH OYeHb MaJeHbKHX NJAaCTHHAX MOXHO, f AYMalo, MOJYYHTh GOJBIIYIO eMKOCTb,
eCJIH CHJBHO COJH3HTb HX.

JI. — 10 ouenb onacuo! Eciu CAHIIKOM yMEHbIIHTH TOJNINHHY MeMOpaHH, TO
HACTyNHT MOMEHT, KOTIa BCJAeICTBHE [JaBJeHHsI OHA JIONMHET.

€XNy IBYMS JXe CHJIBHO COJHXXKEHHBIMH IJIaCTHHAMH HampsKeHHe BLI30BET
nosiBleHHe HCKphl. DJIEKTPOHBI NPH CJAHIIKOM CHIBHOM NDHTSI)KEHHH MOTyT Npo-
6HTb NHIJEKTDHK.

H. — CnoBom, niIoXofi KOHAEHCATOp MOXKET IBHThbCSH XOpoied «3JeKTpHyecKor
3aXKUTaJKOH».,

* EMKOCTb KOHpeHcaropa (B nHKOdapanax)
s
C =0,0885¢ T
rRe & — [u3JeKTPHYecKasi NPOHHUIAEMOCTE;

§ — mIOMafb ORHOH MJAacTHHH, cm?2;
@ — pPacCTOsTHHE MeXJy IVIaCTHHaMH, CM.
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He3nalikun nopaxcen, 4mo nepemennvli mox npoxooum wepe3 KOKROEHCAMopsL,

Komopste npedcmagAsiom nEPeMEenRoMy MoKy HeKomopoe eMKoCmroe conpomue-

senue. OR Hadunaem nYMamocst 6 PA3AULKNX 6udax conpomussenuli. O0RAKO

qumament He O0ANCEH CACD0BAME MAKOMY NAOXOMY RPpUMEpY U AE€2KO nodmem
paccyncoenun JIro6o3nalixuna.
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Tok npoxogut!..

Hesnadikun. — Ipomelit pas Te roBOopHJ O KOHAEHcaTopax, H, €cJH f Xo-
pollo NoHs, KorAa MPHCOENHHSIOT ABe MJIACTHHEI KOHAEHCATOpa K JIeKTPHYECKOi
Garapee, Ha 3THX IVIaCTMHAX HAKaIUIHBAIOTCA 3apsfEL

Jlio6o3naiikun. — I10 NpaBHABHO. B TakoM clyyae roBopAT, YTO KOHAEHCATOP
3apsiXeH.

H. — 3naunT, KOrfa Mbl NMOJKJIIOYaeM KOHJEHCATOp K HCTOYHHKY TOKa, uepes
NoCJeXHHi NPOXORHT HEKOTOpHIi 3 ap s A HH i T o K. Ho mpopomxaer jau npo-
XOIHTb TOK, KOTJIa KOHAEHCATOP 3apsiKeH?

JI. — Her, Bce npekpamaercsi. C Rpyro#i cTOpoHBI, MOAKIIOYHB K KOHJEHCa-
TOpy BMecTo GaTapeH CONpPOTHBJIEHHE, MOXHO IIPOH3BECTH D a3 p A A KOHJeH-
caTopa.

H. — Kak s710?

JI. — Ouens mpocto. Hajo ToNbKO AaTh BO3MOXHOCTH 3JeKTPOHAM, HAXOAS-
WHMCS B H36HITKE Ha OTPHLATENbHOH MJIAacTHHE, BOCHOJIHHTL HEJOCTAaTOK HX B aTo-
Max MNOJNOXHTENbHO 3apAMEHHOH IVIAaCTHHHL. TOK HeGoJbINOH AIHTENBHOCTH, KO-
TOpHI MOHJIET IPH 3TOM Yepe3 CONPOTHBAEHHE, HAa3hBaeTCA TOKOM pa3p A 1 a.

H. — 3HayuT, KOHZEHCATOpP — 5TO BHJ NPYXHHBI, KOTOPYIO MOXKHO HaTAHYTb
U KOoTopasl 3aTeM NpH OTNYyCKaHHH oclaGeBaeT, OTJaBasi 3amaceHHYI0 3HepTHio. |

JI. — ¢ Te6e HanoMHIO, YTO NMPOUNILIH pPas MBI -HCMOJNb30BaJNH NPHMEp, CPaBHH-
Basi KOHIEHCATOp C ABYMs pe3epByapaMH, pasfie/IeHHBIMH 5JacTHYHOM MeMGpaHo#.
Paspsaj KoHjeHcatopa yepe3 CONDOTHBJIEHHE MOXHO CPaBHHTb C BHINPSMJIEHHEM
MeM6paHH, KOTopasi IPH 3TOM FOHHT BOAY 4epe3 y3Kyio Tpy6y (puc. 11).

H. — Moxer GHTb, BTO H OueHb 3a6aBHO 3apsiKaTh H paspsKaTh KOHJEHCAa-
TOp, HO, MO NPaBJAe rOBopsi, ST He BHXKY NOJb3H OT 3TOro 3aHSATHA. Pas npownsomen
paspsaj, To 310 yxKe koneu. He npaspa au?

JI. — la — ec1H HMeeTCsi HCTOYHHK MOCTOSIHHOTO TOKAa, HET — eCJH HCHOJb-
3yeTcsl reHepaTop NepeMeHHOro Toka. B HameM nmpuMepe 3Ta MallHHAa MoXeT GHTb
npejcTaBjJeHa B BHJe NOPIIHSI, ABHXKYINerocs B3aj H Brnepel (pHc. 12).

H. — 4 nounmai. Ilepememasick K mnpasoMy HAH JIeBOMY KOHIy UHAHHEpA,
fopileHb 3apsKaeT KOHJAEHCaTop, T. e. HCKpHBJAsier MemOpaHy, BO3Bpamasch
B CpefHee MOJOXKeHHe, OH ocCJabaserT MeMOpaHy, T. e. paspsikaer KOHAEHCATop.

Puc. 11. Paspax koHmeHcatopa Puc. 12. [lpoxoxaeHue nepeMeHHOro
Yyepe3 aKTHBHOE COIPOTHBIEHHE. TOKa yepe3 KOHXEHCATop.
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JI. — Tel BHEHIIL, 4TO OpPH STOM B Halleil LEeNH NPOHCXOAHT HENpephBIBHOE
nepeMeHHOe JBHXXKEHHe 3JIeKTPOHOB, T. €. MOJyvaeTcsl HacTosifiHil mepeMeHHHIH
TOK.

H. — Y 3t0, HeCMOTpSI Ha NPHCYTCTBHE B LiENH KOHJleHCaTopa, KOTOpHil B He-
KOTOPOM pOfie pa3pHBaeT lienb.

PasnuuHble BHAbLI CONPOTHBAEHHI

JI. — DnekTpHKH jgaxke roBOpST, YTO NEPEMEHHBIH TOK MNPOXONUT Yepes KOH-
JleHcaTop. DTO BOBCE HE 3HAYHT, YTO SJEKTPOHBI MPOXONSIT Uepe3 JHINEKTPHK (MeM-
6pany, cM. puc. 12). Hannune KonjencaTopa JIHIIb HE NPENsITCTBYET JBHMKEHHIO
B3aj M BHepej 3Jd€KTPOHOB, T. €. MPOXOXKJAEHHIO NEPEMEHHOrO TOKa B LEIH.

H. — HyxHo HekoTopoe BpeMsi, 4yTOGH! 51 NIPHBLIK K 5TOMY MOHSITHIO, TaK KakK
BCe-TaKH, MO MOeMy MHEHHIO, KakOil Obl 371aCTHYyHON Mem6paHa HH Gblia, OHa SIB-
JsieTCsl NPensTCTBHEM.

Jo) JI. — Koneyno! EMKOCTHBHM CONPDOTHBJIEHHEM H HasBalH TO
o/ CONpOTHBJAEHHE, KOTOPOe KOHAEHCAaTOp OKa3biBaeT MEPEeMEHHOMY TOKY.

H. — Hy BoT elle OfHH TepMHH, 2 K TOMY e ONSITh CTPAIIHO CJIOXKHHEIA!

JI. — Hao6opor, Bce 3T0 B CYIIHOCTH OuyeHb NMPOCTO. Thl JIEFKO forajaelbest
cam, OT 4ero 3aBHCHT eMKOCTHOe CONpPOTHBJeHHe.

H. — 4 nonaraio, 4To OHO 3aBHCHT OT eMKOCTH. UeM sjacTHunee MeMGpana,
TeM OHa 60Jibllle H3THOAeTC H TEM CaMbIM IaeT BO3MOXKHOCTb GONbLIeMy KOJHYeCTBY
9/1eKTPOHOB BXOJHTb C OXHOM CTOPOHLI H BHIXOEHTb C APYrOH.

Jl. — HUrak, uyem Goabiie eMKOCTb, Te€M IePEMEHHbIH TOK Jierie HPOXONHT
Yyepe3 KOHZEHCATOP, H TOTAa MHl FOBOPHM, YTO €MKOCTHOE CONpDOTHBJIEHHE MeHbIIe.

H. — Kak pas npOTHBOMONOXKHO TOMY, YTO MNPOHCXOZHT HpPY HHIYKTHBHOM
CONpOTHBJIEHHH, KOTOpOe BO3pacTaerT C YBeJHYeHHeM HHAYKTHBHOCTH KaTyllek.
Hy, a B neficTBHTe/IbHOCTH pasBe eMKOCTHOE CONpPOTHBJIEHHE, TaK e KaK H HHAYyK-
THBHOE, He 3aBHCHT OT YaCTOThl TOKa?

Jl. — Koneuno, uem Gosbire yacToTa, TeM GoJblle 3apsSnoB H pa3spsAfOB KOH-
JleHcatopa IpPOHCXOXHT B CEKyHAY H, CJeJOBaTelbHO, GoJblie 3JeKTPOHOB NPOXO-
JUIAT yepe3 NMOMepeyHoe CeyeHHe LeNH B CEKYHRY.

H. — 3naunt, TOK Bo3pacTaer ¢ yBelHUEHHEM YaCTOThl; HMEHHO 3TO H JNOKa3bl-
BaeT, YTO €MKOCTHOE CONpPOTHBJIEHHE yMeHbIUaeTCs.

Ho, poporoit JTio603HaiiKiH, MHOTO JIH ellle y TeGsl B 3amace BCAKHX COMPOTHB-
NeHnii? 1 yyBCTBYI0, YTO MOe CHJBHO yMeHbIIaeTcs.

JI. — ¥Ycnokoiics, Tenepb THl yxKe 3Haellb TPH BHAA CONPOTHBJIEHHH, HMelO-
HHXCSl B 3J1eKTPOpagHOTEeXHHKE,

UTto6H nyume MNOHATh HX CBOACTBA, MO3BOJNb NPHBECTH TeGe MasleHbKYIO
Ta6NHYKY.

y
MCTO aKTHBHOE He 3aBHCHT OT 4acTOTHW

COnpOTHBIEHHE
WunykTusHoe [Mpamo nponopuxoHans- | [IpsMo mpomnopuHoHadb-
CONpOTHBAEHHE HO HHAYKTHBHOCTH HO yacTore

EMKkocTHOE CcompoTHB-
JeHHe

OGpaTHO mpomopiHHo-
HAaJAbHO €MKOCTH

OG6paTHO MPONOPLHO-
HalbHO 4acToTe

HHayKTHBHbIE H eMKOCTHbIE CONpPOTHBJEHHS Ha3blBaloT PeaKTHBHLBI M H
CONPOTHBJAEHHSAMH.

H. — A HX MOXHO KOMGHHHDOBAaTb?

JI. — Koneyno. BnpoueM, no npaBzxe roBopsi, Mbl JOBOJbHO PENKO HMeeM Hel0
C YHCTO PEeaKTHBHbIM CONPOTHBJEHHeM. TakK, HanpHMep, KaTylikKa, Kpome HHAYK-
THBHOCTH, 06/1afiaeT TaKXKe HEeKOTOPbIM aKTHBHLIM CONPOTHB/IEHHEM, KOTOpPOe 3aBH-
CHT OT HJHHBI, NHaMeTpa H XHMHYECKOH NDHPOXHI NpPOBOJNIOKH. KaTymka umeer
TaKXKe «pacnpefesieHHYl0» eMKOCTb, obpasyloulylocsd MeXJy COCEAHHMH BUTKAaMH,
KOTOpBle HIpaloT POJIb MJIACTHH KOHJAEeHcaTopa.
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CeMmeliHaa HMW3Hb CONPOTHUBNEHHH

JI. — B pamnoTexHHKe BcTpeuaerTcss GONbIIOE KOJNHYECTBO PAa3JIHYHBIX COEMNH-
HEHHH aKTHBHOIO, eMKOCTHOTO H HHAYKTHBHOIO CONPOTHBJEHHI.

H. — B 370M c/lyyae HX BeJIHUHHBI CKJaJbIBAIOTCS?

JI. — ¥YBu. He Tak Bce npocro. CyiiecTByeT 1Ba OCHOBHBIX COoco6a BKIIOUaTh

pasiiHuHbIe COMPOTHBJIEHHS B 3JIEKTPHUECKYIO Liellb.
Iepsbiii (pHc. 13, @) cOCTOHT B TOM, YTO CONPOTHBJIEHHS COEIHHSIOT I O C JI e-
JOBaTeJbHO TakdM o6pa3oM, 4TOGEl TOK MPOXOAMJ uepe3 HHX IOOYepEeXHO.

Bropoii coco6 npepnonaraernap aJdJ e b H O e coefHHeHHe (pHc. 13, 6).
Ilpu 5TOM TOK OT HCTOUHHKA pa3feliseTcsl Ha CTONbKO TOKOB, CKOJILKO BEeTBeji B pas- ’
BeTBJIEHHH; B KaXJ0ii BeTBH TOK 6yzeT TeM GoJbllle, ueM MeHbllle ee CONPOTHBIEHHE.

H. — TlopoGHo 3TOMY, €ecin TeueHHe PeKH pa3felHTb Ha 1Be BETBH OCTPOBOM,
TO B BEeTBH C 6OJIbIUIHM pycJIOM noTeyeT 6oJibliie BOJEL.

Jl. — Ter nonnMaemb, 4YTO JBa AKTHBHBIX CONPOTHBJIEHHS, COEXHHEHHBIX
Noc/NefOBaTeNbHO,. ..

H. — ... COOTBeTCTBYIOT CONPOTHBIIEHHIO, PABHOMY CyMMe 3THX CONPOTHBIIEHHH,

Puc. 13. CxeMn coenuHeHus
CONPOTHBIEHHH.

Puc. 14. TlocaenoBateanHoe co-

JeabHOeE, eXHHEeHHEe KOHAEHCAaTOPOB.

@ — nocienoBaTenbHoe; 6 — mapai-

Jl. — BepHo. A ec/IH OHH COEIHHEHHI NapaelbHO?

H. — Hy # urto xe! §I nymalo, uTo B 3TOM cayuae 3JeKTpoHam Oyner Jerye
npoxonuTb. Kak eciin Gbl HMescs NPOBOLHHK, Y KOTOPOrO CeueHHe PAaBHO Cymme
CeueHHl pa3BeTBIEHHBIX IPOBOXHHKOB. A pa3 Tak, TO CONPOTHBJEHHE STOr0 yuacTKa
yMenbuiaTes. I xymalo, 4to To Xe GyneT H A eMKOCTHOTO M HHIYKTHBHOIO CO-
NpOTHBJIEHHH.

JI. — Tol He ommnGaembes.

H. — CnenoBaTenlbHO, NPH NOCJENOBAaTEIbHOM COEXHHEHHH CONPOTHBJIEHHS,
HUAYKTHBHOCTH H €MKOCTH CKJajxblBalOTCS, a NPH NapajjelbHoM obmas BelHuYMHA,
HaoGopoT, GyNeT MeHbIlle, yeM Kaxknas U3 BeJIHUHH, B39Tast B OTAEJIbHOCTH.

Jl. — Tw 3a6eraemnb Bnepen, NpHNHCHBAsl KaTyllKaM H KOHZEHCATOpaM Te Xe
CBOHCTBa, UTO M HX KaXKylIHMCS CONPOTHBIEHHSIM. DTO CHpaBelJIHBO, eCclH TH Fo-
BOpHIIL 06 AKTHBHLIX CONPOTHBJIEHHSIX H 06 HHIYKTHBHOCTSIX, IJSI KOTODHIX HH-
IYKTHBHOE CONPOTHBJIEHHE MPONMOPIHOHAJAbHO HHAYKTHBHOCTH. Ho mas1 KoHpmeHca-
TOPOB 3TO He TaK, TaK KaK eMKOCTHOe CONpPOTHBJeHHe 06paTHO NPONOPIHOHAIBHO
€MKOCTH. 3HaYHT, ecy¥ NMpH NOCJeIOBaTeIbHOM COEJHHEHHH eMKOCTHHE CONpPOTHB-
JIeHHA CKJajpBaloTcs, T0 obumiasi eMKOCTb, Ha0060pOT, yMeHblIaeTcs.

H. — Bor 3710 pal

Jl. — §I BHXKY, uTO coBepmieHHO Gecnojie3HO B3bIBaTh K TBOEH MaTeMaTH4ecKoil
HHTYHIHH... CMOTPH XKe (pHC. 14), BOT aBa moc/IefoBaTeIbHO COEAHHEHHBIX KOHJEH-
caropa C; u C,. 3ameTb, uTo eMKocTb y C, MeHbe, ueM y C;, Tak KaK MeMGpaHa
y C, menbine. CienoBaTelbHO, OOllee KOJHYECTBO KHIKOCTH, KOTOpOE MOpIIEHb
MOXKET NepeMecTHTb, OFpaHH4eHO BeJHuYHHOH KoHxeHcatopa C,. UTo e Kacaetcs
KouJencatopa C;, TO XOT9 OH H Mor G6bl HAaKONHTb GoJbluee KOJNHUECTBO JKHI-
KOCTH, HO NOJYYHT ee CTOJbKO, CKOJbKO NMPOMYCTHT KOHAeHcatop C, HIH Xaxe
HEMHOr0 MeHbllle H3-33 MPEeOfOJeHHS HampsIKEeHHs CBoeil cOGCTBeHHOH MeMGpaHbI,
3HauHT, NpPH NOCIENOBaTENbHOM BKIIOYEHHH KOHJEHCAaTOpOB o6Ilasi eMKOCTb CH-
cremMnt C; u C, GyzieT MeHblIe, yeM eMKOCTb OJZHOro Kongencartopa C,.

H. — A npyn napajneilbHOM COeIHHEHHH eMKOCTH KOHAEHCATOpOB CKaambl-
BaloTcs, TaK KaK 3TO COOTBETCTBYeT KaK Obl yBeJHueHHIO NOBEPXHOCTH MeMOpaHBHL.

Jl. — INpaBunrHo. HakoHen-10 TH MOHSI.
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JI10603RaliKur 8HOCUIN REKOMOPYI0 ScHOCms 6 pasmoiusenus Hesnalkuna, npu-
8008 malbauuy, 6 KOMOPOK NOKA3AHbL CXeMbl ROCAE008AMENbHO20 U NAPAANLEND-
H020 coedunenult conpomusaenul, undyKmusnocmel u emrxocmel u Oanoi
3HAUEHUR PEAKMUCHLLX CONPOMUSAEHUL QAR MMBX CAYy4aes coeOunenulr. 3ames
dsa Opyza nodxodsm K npobaesme Pe30HAHCA — OCHOBHO20 ABACHUR 6 paduo-
mexnure. JIro6o3natixun obpausaem snumanue Hesnalikuna Ha Hexomopoie Mo-
Menmut, Komopsie ofaezuam 8 Oanvhelimem usysenue paduoyened.
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Maty — UHpyKTHBHOCTL NpOTHB EMKOCTH

HesHafikun. — §1 ouenb paj BCTpeTHTbCA onsATh ¢ ToGoii. Hama nocnepnss
Gecea oCTaBHAA B MOEH IOJIOBE TAaKOH TyMaH, 4To 1 MEeHbIIe, YeM Korjaa-iu6o, ocme-
(INBalOCh NPHCTYNHUTh K KOHCTPYHPOBAaHHIO PaXHONPHEMHHMKA JJISl TBOEH TETYIUKH.

Jlio603Halikus. — D10 MOXHO Ghio mpeaBuperb. ITosTomy s ceffuac mokKaxy
tebe Tabnuuny (puc. 15), B KOTOpOH NpHBeJeHH CXeMBl MOCAEJOBATE/BHOrO H Ma-
Pale/IbHOTO COEAHHEHHH CONPOTHBJIEHHH, KOHJEHCATOPOB, KaTyuleK HHIYKTHB-
HOCTeHl H JaHHl ONpeNeJeHHS HX BeJHYHMH AJS yKa3aHHBIX ClyyaeB COeMHEHHH,
a TaK:Ke 3HaueHHs CyMMapHOf BeJIHYHHE!

aKTHBHOTO, HHAYKTHBHOTO H €MKOCTHOT'O ”‘”Zflﬁemiﬂéme ”gggﬁggge
COIIPOTHBJIEHHH. =

H. — Cnacu6o. 910, 6e3 COMHeHHs, A
NOMOXKeT MHe HaBeCTH MOpAJOK B MBIC- gy B, S —{g}-—
nSiX, a TO BeAb S OT HAaWHX 3aHATHH [ [ >
cTajl IJIOXO cllaTh M 3TO HAYHHAeT BHY- 2
maTh MHe GecloKoHCTBO. f=R +F, a=ltr %%

JI. — Heyxenu 5To pajuo, KOTo- 1772 R+ Ry
poe ... 7,

H. — Hy, na! Leayio Houb 1 ay-
MaJl O TOM, YTO MOJXKeT NOJAyUYHThCS B pe- ~ 000050 — -‘Gm}—
syJIbTaTe MOCJIENOBaTEbHOTO COeJHHe- L L
HHs KonJeHcaTopa u Karymku. He, yBH, Ly
s HHYero He MpHAyMall. _ 4«

J. — 310 pneyauawrenbﬂo, notomy 1=4+ 8 ‘Z,,, Z
yTO si HHYero He roBOpHJ Tebe ewe 06
onxHOM BaxHoM sBieHHH. CyUHOCTb 6 & 6
STOro SIBAEHHSL COCTOHUT B TOM, YTO XOTS —it [ :: }
HHIYKTHBHOCTb H €MKOCTb SIBASIIOTCS —t
CONpPOTHBJAEGHHSMH JJIfi NepeMeHHOro £ xe Cs
TOKa, 9TH CONPOTHBJIEHHS HMEIOT KaK Gul c==1212 C=6,+&,
npoTHBonofoxuue caofictea. Huayk- Gt 6
THBHOCTb CO CBOHCTBEHHON el HHepuHen ~lamae conpomitaenie
3ajlepXKHBaeT MosiBlieHHe ToKa (pHc. 16)
IIpH NPHIOKEHHH HaNpSKeHHS (B 3TOM { X2
cllyyae TrOBOpSIT, 4YTO IPOHCXOIHT 2=2,+2 z=%.__2.
caBur no ¢Gase H TOK OTCTaer +2;

or Hanpsixkenus). EMKoctb oGnanaer

MPOTHBONOJIOXKHEIM CBOHCTBOM: TOK Oy-
JeT HaHGOJIBIIHM B MOMEHT, KOrja KOH-
JAeHcaTop paspsiXeH H, CJI€JI0BaTeNbHO,

Puc. 15. Cxembl NmocaefOBaTeAbHOTO U
napainjaesbHOro COGJHHEHHMs COMpPOTHB-
NeHHdl, MHAYKTHBHOCTEH H eMxocrel.

HanpsiKeHHe paBHO HYJIO; IO Mepe TOro
KaK KOHJEHCATop 3apsiKaeTcsi M HaMpsIKeHHe HAa HeM BO3pacTaeT, TOK yMeHb-
uraercs,

H. — Ha, Beab 310 BepHo! Korpa meMGpana BHIIpsIMIe€Ha, ABHKeTCH HaH-
Gosblllee KOJHYECTBO BOZBI (3JEKTPOHOB), KOTAa e OHa BBHITHYTa, JBHKe-
HHe NpeKpaliaercs.

JI. — TlepeBoast Ha SA3HIK SJEKTPOTEXHHKH 3Ty aHAJOrHIO, MOXHO CKasaTk,
4TO B HENH C eMKOCTbIO TOK CMelleH Mo (ase M omepexaeT NMpUJIOKEHHOe Hamps-
xenne (puc. 17).

H. — Iycrb Tak. Ho u4TO NMPOHCXOXHT, KOTAa MepeMeHHOe HampsKeHHe MpH-
JIOXXEeHO K eMKOCTH H HHAYKTHBHOCTH, COeJHHEHHEIM Moc/efoBaTeabHO? 51 xoTen OH
BCe Xe YCHYThb CerogHf Houbio!
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Jl. — Hy, uro kel B aToMm ciyuae Bce 3aBHCHT OT COOTHOMIEHHS MeXJy BelH-
YAHAMH MHEIYKTHBHOTO M €MKOCTHOro compotusienufi. Ecnu mupykTuBHOE compo-
TUBJIeHHe GOJbIe eMKOCTHOTO, TO OHO BO3bMeET BepX, H Ha060POT, TaK KaK eMKOCTHO®
COMNpOTHB/EHHE JOJNXKHO BHUHTATHCA H3 HHIYKTHBHOro. Benw oo neficteyer pua-
MeTpajbHO TIPOTHBONOJOXKHO.

H. — Xopomo. IlosBons MHe TOrja 3amate Tebe OfHH H3 MYY3IOMHX MEHS
BonpocoB. IlpencTaBb, 9410 y MeHsl €CTh KOHJEHCAaTODP H KaTymKa, BKJIIOYEHHEHE

Puc. 16. Casur ¢as B ne- Puc. 17. CaBur ¢as B uenm

n¥ ¢ UHAYKTUBHOCTBIO: TOK C eMKocTblo; TOK / omepe-

/ orcraer or Hampsxke- JkaeT HampsxeHue U.
nusa U.

nocnenoBatenbHo (puc. 18). S1 npuKAafLBal0 K HHM NepeMeHHOe HampsiKeHHE CO
BCe BO3pacTalolleli 4acToTOH, 4T0 NpoH3o#iaeT?

JI. — Tak T ke caM 3T0 SHaemb OYeHb XOpOIIO.

H. — Ia, 2 3Halo, 9TO C BO3pPACTaHHEM YACTOTHl HHAYKTHBHOE CONpPOTHBJEHHE
YBENIHYHTCHA, 2 €MKOCTHOe — YMeHbMHTCH. B aTOM ciiyuae HeH3GEKHO HACTYNHT
MOMEHT, KOT/la NPH HeKOTOPOH uacToTe HHIYKTHBHOE M €MKOCTHOE CONpPOTHBJEHHS

Puc. 18. Tlocaenosa-
TenAbHOE  COeIHMHEHHe
' emkoctH C H HHIYK-
tuBHOCTH L. Ha peso- L ¢
. HaHCHO} wacToTe CABHT U
¢as u peaktuBHoe co- L

NPOTHBICHHE  YMEHb-
WawTca A0 HyJd.

GynyT onHHaKOBHMH. Ml Tak Kak OIHO JOMXHO BHUHTATHCHA H3 APYroro, To obmee
PeakTHBHOE CONpOTHBJICHHE Hamefl Nend GyleT paBHO HyJO?!

JI. — T paccyxknaems coscem Hensoxo. OfHako TH 3a6hiBaelib, 4TO MPOCTOE
AKTHBHOEe CONPOTHBJIEHHC, HE 3aBHCSMEe OT YaCTOTHl, OCTAHETCS BCE-TAKU B LIENH.
Ho cnpasennuBo 10, 970 NPH HEKOTOPOi WacTOTe eMKOCTHOE H HHAYKTHBHOE COTIpO-
THRJIEHHA KaK OH B3aHMHO KOMIIEHCHPYIOTCS H B LI€NH B 3TOT MOMEHT He GyJeT CABHra
a3 Mexy HanpsiKeHHeM H TOKOM.

Hanns, KoTopas pasbuBaeT penbc

H. — 3naunt, B 5TOT MOMEHT CONPOTHBIEHHE LENH NOCTUTHET MHHHMYMa,
a 70K, CJIEfIOBaTeIbHO, — MaKCHMyMa?

JI. — Koneuno. 910 cocTosiHHe Ha3HBaeTcs p €3 OH A H CO M.

H_:, — Tlpasza, 570 DOXOXe HAa HCTOPHIO C KaNJSIMH BOAH, KOTOpHe pa3GHBaiOT
peanc?

JI. — Y10 TH eme BmayMan?

H. — {1 rne-10 9uTan, 9T0 MOXHO Pa3GHTL CTANBLHOM pelibC, JeKamuk Ha ABYX
onopax, eclid KanaTb Ha ero cepejiuny. ITon pUTMHYHEIM BO3feficTBHEM NMajalOMHX
Kaneap pelbC HauHHaeT BHODHPOBAaTh, H TPH. OMpeleNeHHOR 9acToTe NafeHHS
Kanesab BUGpalHsl CTAaHOBATCS TaKOA CHMABHOM, 9TO PelIbC MOXKET JIONHYTh.

Jl. — JleficTBuTeNbHO, STO MpHMep MeXaHHUeCKOro pesoHanca. Touno Tak xe
uenb, COCTOSMAst W3 HHAYKTUBHOCTH H €MKOCTH, OGlajaer COGCTBEHHOH p e 3 o-
HaHCHOH 9acToTOf, NpH KOTOPO& CONPOTHBJIEHHE LIeNH CTAHOBHTCS OUECHb
MajLiM, a Koje6aHHA TOKa B Hell — HaHGOJBIIHMH. DTO aHAJOTHYHO CBOHCTBAM
MeTaJHueckoro Gpycka, KOTOpHH, 0613afast HEKOTOpOR Maccofl (SKBHBAJIEeHT WH-
AYKTHBHOCTH) H HEKOTOPOH YRPYTOCTbIO (SKBHBAJIEHT €MKOCTH), HMeET TOXe peso-

N
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HaHCHYIO 4acTOTy, /sl KOTOpOii ero BHGpauuH CTaHOBsTCS HauGonbmuMmu. IlepBas
KanJjisi cO3jaeT oueHb cllaGoe koneGanue B peibce, BTopas, nomajas B H Y X H bl i
MOMeEHT BpeMeHH, YBeJIHYHBAaeT aMIVIHTYAy KoleGaHHi W TaK HaJee.

H. — [a, 9 Tenepb moHHMaio, YTO eC]H Kalu nagald GH HeMHOro GHICTpee
WM HEMHOrO MeJJjieHHee, TO OHH He TOJIbKO He NMOMOIVIH Gul KoneGaHHAM GpycKa,
a naxe nomemanu 6e uM. Ho npu pesonancuo# yactore ux neiiCTBHS CKJIaIbIBAIOTCS
H GpyCOK JioMaeTcsi, KOTfa KoJeOaHHsl CTAaHOBSTCS CAMIIKOM CHJbHBIMH.

BeuHoe pBHMeHHE?. ..

Jl. — BepueMcs Temepb, ec/lH XOuellb, K 3JeKTpHuecTBy. [Ipexcrass, uTO
y Te6s ecTb 3apsKeHHBIHi KOHIEHCATOp M UTO K €ro BHIBOJAAM Thl NPHUCOEIHHSELIhL
KaTylWIKy HHAYKTHBHOCTH (puc. 19). Uto npousoiiner?

. — §1 310 3Ha0 oueHb Xopowo. Eme B nocienneii namweii Gecere Mbl H3y-

YHJHU pa3psiii KOHJEHCAaTOpa yepe3 CONPOTHUBJEHHE, a Bellb KaTylllKa 3TO BCe PaBHO,
4T0 conpotHbienne. CleqoBaTebHO, KOHAEHCATOP Pas3psiAMTCH Yepes HHIYKTHB-
HOCTb... U Bce!

Jl. — BoT Kax onacHbl CJAMIIKOM NMOCnelHsle yMo3akiouedus! Thl 3abeiBaenis,
MOH JOpOroil, 4To MHAYKTHBHOE CONpPOTHBJEHHE KAaTyIIKH HEMHOI0 0coboe, OHO
aHAJIOTMYHO MHEePUMH. DNIeKTPOHAM TaK Ke TPYAHO HauaTh ABHUraThCsl, KakK W OcTa-
HOBHUTbCH. 3HAYHMT, B MOMEHT, KOra KOHIEHCATOp paspsAWTCs, NOTOK 3JEKTPOHOB
Oyner elle NPOAOMKATECA B TOM XK€ HANpaBJICHHH H ...

A
Puc. 19. Konxe-
6arenabHbI KOH- L
TYP.
H. — ... KOHAeHCAaTOp CHOBa 3apSAHTCH, BEPOSITHO, HM3MEHHB MOJNSPHOCTh.
Ho xorja oH cHOBa 3apSiMTCH?...
JI. — On cnoBa paspsaautcs ¥ Tak nanee (puc. 20).

H. — 3naunt, 3ToMy He OGyjaer KoHma? [{ocTaTouHO 3apAAUTL KOHJAEHCATOP
OIMH pa3, yTo6bl OH, paspsKasfch Ha KaTyIIKy WHIYKTUBHOCTH, 3apsixKajci H pas-
pAxalicd BeyHO. DTO JKe BeyHOe ABHIKeHHe?!

JI. — He yBnexkaiicq! Hama nenb MMeeT aKTHBHOE CONPOTHBJEHHE, U MO3TOMY
TOK 6yJer ocjabeBaTh, NpeonoJieBasi 3TO CONPOTUBJIeHHe. BeaencTsye 3Toro B Teve-
HHe Kaxjoro konebanusa TOK 6yJeT BCe MeHbIIIe H MeHblIIe H, HaKOHell, PeKPaTUTCs
coBCeM.

H. — D10 noxoxe Ha KoJNeGaHWs MasTHHKA, KOTOphIH, OyAyuH BbiBeleH H3
COCTOSIHHSI PaBHOBeCHS, Kauaercs JO TeX NOp, MOKa BCH 3HEPTHS ero He HCCSKHET
H3-32 CONPOTHBJIEHHUS BO3LyXa.

JI. — JT0 caMuIii KlacCHYeCKHil mMpUMep, KOTOpbIii NPUBOIHTCA BO BCeX yuel-
HHKaxX NO paiHOTeXHHKE; MOXKeT GHITh, TH JIEF'KO NOrajaelibCcsi, KaKoBa xe GyneT
yacTora Kosebanuii, o6pasyomuxcs B Hauweil uenu?

H. — §1 gymaio, 4TO 5JEeKTPOHH ZOCTATOYUHO ME€HHBH H OGYyIyT cClexoBaTh
3aKOHY 3aTpaThl HaWMeHBIIHX ycuauii. [losToMy oOHuM OyAyT Koje6aTbCsi Ha
PE30OHAHCHOH YacToTe — YacTOTe, NMPH KOTOPO# KaXyuieecs CONPOTHBIICHHEe HENH
HMeeT HaHMeHbllee 3HAaueHHE.

Puc. 20. JBuxenue sAeKTPOHOB B KoJeGaTeIbHOM KOHTYpe B Teye-
HHe OJHOro mepuozna.

B caysasx / u 3 TOK paBeH Hy;i0, a HanpsiKeHWe Ha KoHIeHcaTope C MaxKCHMaJbHO;
B caydasx xe 2 H 4, H2060pOT, TOK MaRcHMaleH, a HanpsKeHWe Ha KOmuencatope C
PaBHO HYJIO.
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A \ q AN A o
Puc. 21. Buan kone6Gauuii.

a — 3atyxaoummue xoseb6anus; 6 —
HesaTyxalomue KoJeGaHH:.

6

JI. — Bce 370 MMeHHO TaK H NPOUCXOANMT. B nemu, cocrosimeit H3 HHAYKTHB-
HOCTH W €MKOCTH, Ha3biBaeMOH KO/ eGaTel bHBM KOHTYPOM, paspsal
KOHjeHcaTopa NpeBpamaercs B 3aTyXalollHe 5N eKTpPHYECKHE
Kose6aHHsa (NepeMeHHHA TOK C yMeHblUANOMeHCs aMIIKTYIOH), 4acTora Ko-
TOPHIX paBHAa COGCTBEeHHONH HIH Pe3OHAHCHON YacTOTe Kole-
6anuit Koutypa (puc. 21).

Hone6aTtenbHbll HOHTYP W BHELUHAR Lenb

H. — CymecTByer J1H cnoco6 MOCTOSTHHO MOANEPIKHBATH 3TH KoneGaHHS?

JI. — Koneyno. MoXHO mosyynTb KojeGaHHs C NMOCTOSTHHON aMIIATYyHOH —
He3aTyXxaiouHe KosebaHHs1, KOMIEHCHPYS TOTEPIO SHEPTHH 3a KaxJnoe KojebaHue
MaJleHbKOH 1030# 3HeprHM, No6aBJeHHOH OT BHEIIHEro HCTOYHHKA.

H. — 51 370 noHAN ¥ oNATH BCHOMHKJ yach. Bexb nmpyXHHa y CTEHHBIX yacoB
coo6iaeT MasiTHHKY JierKHe TOJYKH B TaKT ¢ KaXKIbiM KosjeGaHnuem.

JI. — Bepro. Ho B namem cayuae Hano KoseGaTtenbublii Koutyp LC cBs3aTh
C Lenblo, N0 KOTOPO#H MPOXOXHT NMepeMeHHbIH TOK, yacToTa KOTOPOTO paBHA peso-
HaHCHO#i uactore KoseGarenbHOro KOHTypa. CBsidb MoxeT ObiTh HMHIYKTHBHOH
(puc. 22, a) nau xe KOHTYP MOXKET GHTb BKIIOYE€H HEMOCPEACTBEHHO B LeNb HCTOY-
HHKa HanpsiKenHs (puc. 22, 6).

H. — $1 nymaro, 4T0 B 060HX CyyassX TOJABKO TOK PE30HAHCHOM 4aCTOThl CMOXKET
YCHIIHTb TOK B KoseGaTelbHOM KOHType.

JI. — U Tth He omnbaemscs. Ho BoT, yTo elne BaxHO — 5 mpomry Te6s o6pa-
THTb Ha 310 ocoGoe BuHMaHHe! Korna KonebaTelbHblH KOHTYP BKJIOYaeTCs B LeNb
(puc. 22, 6), on mpencraBasier CO60H /5 TOKa HA PE30HAHCHON YacTOTE 3HAYHTENb-
HOe peaKTHBHOe CONpPOTHBJEHHE.

H. — Torna ... g Gonbiie nuuero He noHumaio! Tl Ke TONBKO 4TO TOBOpHII,
4TO N5l TOKA Pe30HAHCHOH YacTOTH peaKTHBHOe CONMpPOTHBJIeHHE KOHTypa HMeeT
HaWMEHBIIYI0 BeTH4YHHY?!

JI. — Kakoii Bunerper y Te6si B rosnose'... Ilofimu, HakoHell, YTO 3[€Cb MbI
MMeeM JeJIo C ABYMsI COBEPIUEHHO pa3iHyHbIMH LensMH. OpHa, KOTOpPYIO i PHCYIO

Puc. 22. Cxemn nutanus koaebarenbHoro Koutypa LC.

a — VHLYKTHBHOE; 6 — HeNocpeaCTBeHHoe,

JKUPHBIMH JMHHAMH, 5TO Hawl KosjeGaTeJbHbIH KOHTyp. [pyras — 310 BHemHAs
Lelb, 4epe3 KOTOPYIO MPOXOAHT TOK PE30HAHCHOH 4acCTOTHI.

H. — Ho orkyzna Gepercssi 5T0T TOK?

JI. — Tu 310 y3Haewb MO3XKe — H3 AaHTEHHH WJIH LeNH aHoxa. B panHbIi
MOMEHT 3TO HeCYLIeCTBEHHO...

BuyTtpH camoro kose6aTejqpHOro KOHTypa LC JHeACTBHTENBHO peaKTHBHOE
COMPOTHBJIEHHE OYeHb Majlo AJ TOKA C pe30HaHCHOH (CoO6CTBEHHOM) YacToTol Kose-
6aHHH.

PaccMoTpum Tenepb Lenb, HAPHCOBAHHYIO TOHKHMH JHHHAMH. OHa CIyXHT
ISl TOro, yToGLl B TeyeHWe KaxAOro KojeGaHHs TOKa mepexatb B KoHTyp LC He-
GonblIoe KOJHYECTBO SHEPTHH, KOTOpoe KosebaTeNbHbIA KOHTVD TepseT 3a NepHox
Kaxjoro KoiaebGannsa. Takum o6pa3om, Bo BHellHel LieNH MOXeT MPOTEKAaTb TONbLKO

Cranums
cuAsl)«zmm
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ouenb cnabuil Tok. Orciofa ciefyer, 4To KojieGaTe/ibHEIH KOHTYp NO OTHOLIEHHIO
K BHelIHed lienH SBJAsercd GONbLUIHM CONPOTHBIEHHEM.

H. — 310 oyenb CNOXKHO; OJHAKO MHE KaXKeTcs, YTO s MOHSJI.

JI. — U sanomHH eme ouenb BaXKHHA BHIBOA: TaK KaK KoJeGaTeIbHHA KOHTYP
npeicTasiser co6ofi GoablIoe CONPOTHBJEHHE IJs PE30HAHCHOIO TOKAa BHeMHed
IenH, 3TOT TOK cosjace (cordacHo sakony OMa) ogeHb Gosibioe nepeMesHoe Hanps-
JeHHe Ha 3axHMax A H 5 koneGatedbHOro Kourypa (pHc. 22, 6).

H. — A 1710 npoHsoififier, ecin BMeCTo TOKa pe3oHaHCHOM yacTOTH BO BHelHefd
ueny# GyHeT npoTeKkath TOK APYrofi yacTOTH?

JI. — B 3T0M cilyyae BHHYXAeHHHe Kone6anHuda B Koxeba-
TelLHOM KOHType GyLyT HaMHoro ciaGee, yeM NMPH pe3oHaHce. A CONPOTHBIEHHE
Kosie6aTeJIbHOrO KOHTYpa JJIs1 HEPe30HAHCHBIX 4acToT 6yJeT 3HauHTelLHO MeHblle.

Takum o6pasoM, eciin Bo BHelIHefl 1eNH NPOXOLHT OJHOBPEMEHHO MHOIO TOKOB
PasNHYHON YACTOTH, TO TOJNBKO TOK PE30HAHCHOI JaCTOTH CO3JACT B Kojie6aTelbHOM
Koutype LC CHABHHEA TOK, a Ha ero 3a)XKHMaX — 3HagHTelbHOE HanpsKenue. Ta-
KHM cnoco60M ThHI MOXeIlb CpPEJH MHOTHX TOKOB H36p a Th OIHH — TOK pe3o-
HaHCHOH 4aCTOTHL.

H. — $1 xoTen 61 cipocHTh, OT Yero 3aBHCHT PE30OHAHCHAs YacToTa, a TaKKe...

JI. — 51 nymaio, ato Ha ceromHsi goctaToyso. TH yxe JOCTHT HACHINEHHS H
Jyyiie ocTajlbHOe OTIOXKHTb Ha clelylomHuil pas. Mel cMoXeM TOTAa NMOKOHYHTH CO
BCeMH NpeBapHTENbHEIMH MOHSATHAMH H3 3JIEKTPOTEXHHKH H IepedTH Hemocped-
CTBEHHO K PajJHOTEXHHKe,




Jlio6osnaiikun. — Ilociequuii pas mp# pacCTaBaHHH Thl MEHS CHOPOCHA, OT ‘
KaKHX ()aKTOpPOB S8aBHCHT pe30HaHCHAs 4YacToTa KoJeGaTelbHOro KOHTypa.

Hesnaiikun. — Jla, HO ¢ Tex mop s pasMbImIsii 06 3TOM BOHPOCE H AyMalo,
YTO HalleJ MCTHHY. Bo-mepBHX, KoNeGaTelbHHA KOHTYpD COCTOHT TOJMBKO U3 OJHOTO
KOHJ(EHCATOPA H OJHOM KATyIIKH. 3HauuT, CTPOrO roBOpsi, ero coGCTBEHHAS YacToTa
MOJKET 3aBHCETb TOJNBKO OT EMKOCTH 3TOr0 KOHAEHCATopa M HHAYKTHBHOCTH 3TOfH
KaTyIIKH.

JI. — He nyxHo Guith Illepnokom XoamcoM, utoOH HpUBiTH K 3TOMY 3aKJIio-
YEeHHIO.

HesHalikMH ¥ MaTemaTHHa Q)

sesssssssssssssssse BECEJA HMIECTAJ eoeeecesscscccsses
* ®
S [Mpedwdywue Geceds: nossoruru Hesnaixuny (u Bam, dopozoli wamamens) no- 3
x Ay4ums Heobxooumsie 3nanus u3 obuseli 31eKmpomexnuxu. A meneps, ysaexa- x
& emout JIrobo3naticunoim, He3nalikun npunumaemcs 3a u3yuenue paouo. Onupasco ¢
}; Ha Yyice NOAY4EHHbIe 3HARUSL, OHW paccmampusarom 6 amol Gecede 60npPocsi j;
x u30upamensHOCMu 4 RAcmpoliiKu Koae6amenbrslx KOHRMYPOS. ::
* °
G000000000000000000 00000000000 0000000000000000000000000000000

H. — Koneuno. Ho s nmomwesn panbme... YUTo Kacaercs eMKOCTH, TO ueM OHa

s

Goabine, TeM AAHTEeNbHee GYAYT KaXKAwlil 3apsiny U Kaxkaui# paspsp. Touno tak xe,
yeM GoJibile MHAYKTHBHOCTb, TE€M CHJbHEE OHA NMPOTHBOAEHCTByer JioOGOMy H3Me-

HEHHUIO TOKa H, CJIefoBaTelbHO, 3aMefisier KoieOGaHusi. Kopoue, mepuop coGerBen-

HBHIX KoNeGaHWA KOHTypa YBelMUMBaeTcs C YBeJIHUeHHEM eMKOCTH M HHAYKTUB-
HOCTH.

JI. — H, ciepoBaTenbHO, 4acTOTa B TO e BpeMs yMeHbinaercs. Ilosapasisiio C

Te6s1, Heanalikuu, TBOH paccyXneHHs NpaBUIbHHL. ToAbKO ciienyer KOGaBHTb, 4TO
yacToTa (M MepHOx) He MeHseTcs TaK XKe GHICTPO, KaK eMKOCTb HIH HHIYKTUBHOCTD. 12 3 4
Ecau 6ul TH XOTS HEMHOrO JIO6HJ MaTeMaTHKy, 51 6Bl Te6e cKasaj, uTo mepHoj cob-
CTBeHHBIX KOJeGaHM#l KOHTYpa NpOMOPLMOMANEH KOPHIO KBajpaTHOMYy H3 HpOHS3-
BeleHHs] eMKOCTH Ha WHIYKTHBHOCTb *.

H. — O! Tu 3naemb, MaTeMaTHKa MeHs TOXe He JIOGUT, H 3TO UyBCTBO f pas-
neasio. §I nmpH3HAlOCh, faXe C PHUCKOM NMOKasaThCsl HeGJAarojapHbuIM, 4YTO S MOKa
He BHXY GOJNbIION NOJIB3HI JJIsl PafiHo OT BCEro TOro, 4To CBA3aHO ¢ KojeOaTtelb-
HEIMM KOHTYpaMH.

Honbua pbima

JI. — §1 TeGe yxe 06BACHAN BO BpeMs Hamiefi BTopoii Gecelibl, YTO KOTia B Bep~
THKaJbHOM MpPOBOJE, HAa3bIBAEMOM AHTEHHOM, HUPKYJIHPYET TOK BHICOKOH YaCTOTHL...

H. — ... 31eKTPOMarHHTHEIE BOJHH OTAEJASIOTCS OT HEro W pacHpOCTpaHsIoTCs,
KaK KOJbIAa JKMa, KOTOpHE pACHIMPSIOTCS C CyMacIIegiieli CKOpOCTbio, PaBHOM
300 000 xu/cex.

JI. — Oraununo, mamsATh y Te6s eme He ocnabena... Tenepb, Kak TH AyMaellb,
9TO NpoM3ofiieT, eClid HA CBOEM NMYTH 3TH KOJbLA BCTPETAT APYroH BepTHKANbHHI
TNPOBOJHHUK?

H. — §I aymalo, 4yT0 B 3TOM ciyyae MOXHO, NMPHMEHHB MPHHUUN OOGpAaTHMOCTH
sIB/IeHHH, YTBEPKIATh, YTO 3NeKTPOMarHUTHHIE KOJbIAa HaBeAyT BO BCTPEYHOM MpoO-
BOJHUKE TOKH BHCOKO# 4aCTOTHI.

JI. — IpaBuarno! M uToGel Ha3BaTh BeulM CBOHMH HMMEHaMM, MBI CKaxeM,
YTO 3/1eKTPOMATHHTHBEIE BOJNHBEI BO3OYXKHAlOT BN pHeMHO# aHTEeHHE TOK,
aHAJIOTHYHHIA TOMY, KOTOpHil LHUPKyJaupyer B mepefaiomeit antenne. On 6yner,
KOHEYHO, 3HayuTelbHO Gosee clnabbiM, TaK KaK, yAaassch OT MepexaTyHKka, BOJHLI
ocs1abasoTes.

H. — Kak Koiabna fpiMa, KOTOpHIE paclIpOCTPAHSIOTCS W MOCTENEeHHO PacTBO-
pAIoTCs B BO3fyXe.

* 3Has HHAYKTHBHOCTb L H eMKOcTb C, JIeTKO onpexeauTh neprog T no ¢opmyae TOMcOHa.
T =2nV'LC,
rae = 3,14... Oguako HesHafiknE He JIOGHT dopMyJ.
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HesanaliHuH GouTCA yMepeTb OT SNEKTPHYECKOro yjapa

JI. — Tenepr nopymafi 06 oxHofi cepbesHoii BemH. Bo BcemM MHpe Kakayio
MHHYTY AefCTBYIOT AeCHATKH pasiHuHBIX PajHOIEepenaTuHKOB.

H. — Ho TH He Gypems yTBepKxaTh, 4TO BCe OHH BO36GYKAAIOT TOKH B J1060M
BEpPTHKalbHOM TpoBoze?!

JI. — HMwmenno Tak! Byne yBepen, uTo u uepes Te6s1, XOTs THI ABJSEIbCS 1aJeKO
He COBepIEHHBEIM NMPOBOJHHKOM, HPOXOAAT B 3TOT MOMEHT JeCATKH TOKOB BLICOKOH
4acTOTHI.

H. — Kaxk 310 crpamuo! Jlyumre 65 Thl MHe 06 3ToM He rosopus! Ho mouemy xe
s HHYEro He yyBCTBYIO?

JI. — Jla npocTo mMOTOMY, 4TO 3TH TOKH oueHb ciaGel. Kpome Toro, B mpoTHBo-
NOJIOXKHOCTb MOCTOSSHHOMY TOKY H NepeMeHHBIM TOKaM HH3KOH YacTOTH, KOTOphle
pacnpocTpaHsIOTCS BHYTPH NPOBOAHUKA, TOKH BHICOKOI 4aCTOTHI PaCIpOCTPaHSIOTCS
TOJILKO TO TOBEDPXHOCTH NPOBOJHHKA. DTO Ha3biBaeTcsi TOBEP XHOCTHH M
spdpexToM.

H. — D10 MeHs HeMHOro ycnokaWBaeT ..., HO Ipyroe MeHs Gecrmokout. Tak
KaK NpHeMHas aHTEeHHa NPHHUMaeT TOKH OT BceX AEHCTBYIOMIHX pajHOCTAaHUHI,
MBI JOJKHBI GBITH Gbl CHBINATH YXKACHYIO CMeCh KJIaCCHYeCKOH M JIerKoil My3HIKH,
KoHdepeHI i, MOCNEAHHX HOBOCTeH, KyJWHaApHBIX penentos u T. n. I He mpex-
CTaBJs10 cefe, 4TO MOXKHO OLIIO 6Bl MOHSATH MPH OAHOBpeMeHHOM mpHeMe Bepauna,
Mocksu H BatHkaHa...

UsbupatensHOCTb

JI. — THl e Xopomo 3Haelllb, YTO 3TO He TaK. PalHOMpHEMHHKH SBJASIOTCS
H36UupaTeNnbHB MU (CeJeKTUBHEIMH) mpuGopamu, T. e. 06J1ajaloT crnocob-
HOCTbIO BHIGHPaTh CPEJM MHOXKECTBA BOJIH MMEHHO Ty, KOTOpas Co3JaeTcsi B aHTEHHe
HYHOTO HaM INepenaTyuKa.

H. — Kakum o6pasom?

J. — C noMoIbio OXHOrO HIH HECKONbKUX KoJeGaTeNbHHX KOHTYpoB. Hampu-
Mep, Ha pHC. 23 aHTeHHa CBSi3aHa NMPH NMOMOUIM KaTYyIIKH C KoJeGaTelbHbHIM KOH-
TypoM. DTO KaK pas TOT cjlyuail, KOTOpPHI MHE paccMaTpHBaJH B KOHUE Hamed mo-
cnenHeii Gecefpl: M3 BceX TOKOB, KOTOpHIE UMPKYJHMPYIOT B aHTEHHE, TOJBKO TOT,
KOTOpHIi GyneT MMeThb 4YacTOTy, pPaBHYIO DPE30HaHCHOH YacToTe KoseGaTelbHOTro
Koutypa LC, HaBefer Ha 3axuMaXx A5 HeKOTOpOe NMepeMeHHOe HampsiKeHHe.

H. — 3uaunTt, pasnnukble nepexalolulHe CTAaHUHUH, €CJH
51 XOPOIIO MOHA, NONMKHB OTJIHYATHCA APYT OT Apyra pas-
JIHYHBIMH YacTOTaMH BHIpa0aTEIBaeMbIX UMM TOKOB.

JI. — Hmenno Tak. Yactora nnd mepepaTdMka To XKe,
4TO W HOMep JJs TesedOHHOro amnaparta, KOTODHIH MHI Ha- —p A
6upaeM npu MOMOIMIU AHCKA HOMepOoHaGupaTes. V

H. — Heo Bear KosebaTenbHBIH KOHTYp MOXKET HUMeThb L W-C
TOJBKO OAHY 4YacTOTy, KaK e Mhl MOXeM NpH KelaHHH
CHbIIIATh pas/iMyYHbIE NepenayH? 25

J. —HacTtpaunsadchb Ha pasjHuHBIE YaCTOTHL.
YTo6bl M3MEHHTb PE3OHAHCHYIO YacTOTy, JOCTAaTOYHO H3-
MEHHTb BEeIMYMHY WHAYKTHBHOCTH WJIM EMKOCTH KOHTYpa.  Pyc. 23. UnnykTHs-
PasBe Thl He BHAMIIb, yTO Ha pHC. 23 KoHaeHcatop C nepe- uyag cpasp KoxeGa-
YepKHYT cTpefikodi? Ha cxeMmax cTpesiKa mOKashbiBaeT OGbI4-  TegpHOrO KOHTYpa
HO, 4TO JaHHasl BeJIHUHHA SIBJISI€TCSl TIepeMeHHOH. C aHTEHHOH.

B panHoM ciyyae Al HAacCTPOHKHM MH HCIOJNb3yeM
KOHIeHCATOp NepeMeHHOH eMKOCTH.

H. — CnepoBatenbHo, B aHTEHHE MMeeTCs MHOTO TOKOB pa3jIM4HOH 4aCTOTHI,
HO, M3MeHSsi eMKOCTb KOHJIeHCAaTopa, Mbl HaCTpauBaeM KoJieGaTeJNbHbIH KOHTYp
Ha HYXKHYI0 HaM 4aCTOTy M TeM CaMbIM KaK Ghl «IOBHM» HYXKHYIO CTaHuHMIO. Mexny
TouKaMi A u 5 mosiBlsieTcs nepeMeHHOe HampsiXKeHHe, HO ... 4TO C HUM TPOHCXO-
IUT Janblie?

JI. — 310 HanpaxKenue o6HIUHO OYeHb cnaboe. Ero Hafo yCHIHTh, Mpexae yeM
HCONB30BaTh AJsl JajbHeHHX mnpeo6pasoBanuii. MMeHHo 111 ycujieHWs H uHcC-
NOJb3YIOT PajHONaMIbl, TAHKE KOTOPHIX Mbl HCCIELYyeM B CHeAyIOului pas.

Aymenna

= Jemns
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YmoGer nonsms paono, 8ANCKO npexncoe 6C€z20 Y3Ramb YCMPOUCIEo MHOZ0INEKN-
POOHOL samnbl, KOMOPAsE 8 PAOUOMEXRULECKUX YCMPOLCMEAx SEBALEMCA ,Ma-
cmepom na 6ce pyxu“. Beproiii csoemy oGeuwyanuio, JII0603naANKUR npucmynaem
K U3/M0NCEHUI0 CAmM020 OCHOBHOZ0 — paccKasviéaem 0 céolicrmsax Raubonee npo-
cmolx aamn: ouooa u mpuoda. Tax He3nalixan ysnaem o 3naueHnu ramooa,
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HesHalKHMH 3HaKOMWUTCA C namnamu

Hesnaiikni. — Tak kKak npoumwibiii pas Tel ofeman MHe pacckazaTh O pajwo-
Namnax, s yKe HEMHOFO H3Yy4YHJ MaTepHajiel mo stomy ompocy. M3 cioBaps
s y3HaJ, YTO 3TH JiaMNbl HAa3bIBAIOT 3J EKTPOHHHMH JaMnaMH.

Jlo6osnaiikin. — Otiuyno, Hesnaiikun! Teneps T octatouno ocBegomien!. ..
YTto6nl JOMONHHTL CBEJEHHS, MOJyYeHHble H3 CJOBaps, MHE OCTaeTcs N0GaBHTb,
4TO 9JIEKTPOHHI UTPAIOT BaXKHYIO POJib B pajHoiaMnax.

H. — He wu3sgmesaiica nago Muoi#t, Jlio6o3xaifikua. YTo JenalorT 3/1eKTpOHHI
B JlaMmax?

JI. — DNeKTPOHH MCNYCKAIOTCA (SMHTHUPYIOTCS) KaTONOM H, MpOiilf B BaKyyme
yepes OXHY WJIM HECKOJbKO CETOK, NMPHUTATHBAIOTCA aHOJIOM.

H. — Yac or uacy e Jerye! Katon, anoa, cerka... 310 BCe paBHO, 4TO OGBsC-
HHTb MHE Ha CAHCKPHTCKOM SI3blIKe HHTEerpaljibHOe HCYHCJeHHe.

JI. — Hausem c a3oB. Thl 3naems, yTo TaKoe Temora?

H. — Moii yuyeGHMK (M3HKH CKPOMHO HaMeKaeT, YTO TemJoTa — 3TO He uTO
HHOe, KaK GhicTpoe M GecrnopsjioyHoe NBHIKEHHE MOJEKYJ, T. €. 3JleMeHTapHBIX
4acTUIl TeJsa.

Jl. — A 4TO NMPOHCXONUT C 3JIEKTPOHAMH B MoJIeKyJlaX HarpeTroro teja?

H. — §I nymaro, 4TO 5TH 5JIEKTPOHBI MOT'YT YNOLOGHTHCS MaccaXKUpaMm, CHASUIUM
B aBTOMOGHJEe, KOTOPHIH KaTHTCS C OrPOMHOH CKOpPOCTBIO, Jesas cyMaciielline
3Uraard. JDJeKTPOHHI-NYTEIIeCTBEHHUKH HCIBITHIBAIOT TPSACKY H YKaCHO OT 3TOro
CTpajalor.

JI. — Hayxka He pacmosiaraeT cBelleHHSIMH O MOPaJbHOM COCTOSSHHH 3JE€KTPO-
HOB..., HO THl NpaB, FoBOpPS, YTO OHH HCIBITHIBAIOT CHABHYIO TpsAcKy. [IpencraBs,
YTO TeMIepaTtypa Tella O4YeHb BHICOKA...

H. — B 3ToM cilyyae NBUKEHHUS MOJIEKYJ-aBTOMOGHJIell CTAHOBATCS HACTOJNBLKO
CTPEMHTENbHBEIME H GeCropsAfOYHBIMH, YTO HEMAJO MNacCa’KHPOB-3JEKTPOHOB GyHeT
BeiGpolIeHo 3a GOpT.

Jl. — D710 Ha3biBaeTcss >N E€KTPOHHOMR smMuccueld Tena. Ecam pac-
KaJlHTh MeTaJlTHYecKylo MPOBOJIOKY, TO H3 Hee XJBIHeT MOTOK 2JeKTpOoHoB. MMelotest
OKHCH MeTaJljIOB, Y KOTOPHIX 3JIEKTPOHHAS SMHCCHSl HayHHaeTCd jAaKe NPH OTHOCH-
TeJIbHO HHM3KOH TeMmepaTtype.

H. — D10 npoucXoguT, BHAMMO, NOTOMY, UYTO B STHX OKHCAX 3JEKTPOHHI-
naccaXHphl He JiepxaTcs Kpenko 3a 6opTa CBOHX aBTOMOGHJel.

Puc. 24. CoctaBHble yacTH KaTola.

1—uuth Hakana; 2— ¢aphopoBelfi NUINHID;
3 — HuKe/leBan TPYyGKa, NMOKPbITa# AKTHUBHBIM
caoem,

Ho ckaxkH, kakum cnecoGoM TH npejanofnaraemb HarpeBaTb MeTall, YTOGHI
NONYYHTh 3J1€KTPOHHYIO SMHCCHIOP?

JI. — Jins s1oro Moryt GbiTh HCIOJNB30BAaHH BCe CPENCTBAa Harpepa: ras, Kepo-
CHH, YroJlb, 3JeKTPUYEeCTBO.

. — Tlocroit, nocroii! I He 3Han, yTo pajaMoNaMIbl HATPEBAIOT HA KEPOCHHKE.

Jl. — B feficTBHTeNIbHOCTH K a TO 1 (TAaK HAa3bIBAlOT B JaMie 3JeKTPOZ,
CHyXKalHii HCTOYHHUKOM 3JIEKTPOHHOH SMHCCHH) BCerlia HarpeBalOT 3JeKTPHUYECKHM
TokoM. Ho 3TOT TOK Hakana urpaer BCHOMOraTeibHYIO, BTOPOCTENEHHYIO POJib K
MOXKeT GHITb 3aMeHeH APYFHM HCTOYHHKOM TemJa.

B coBpeMeHHHIX JlaMIIaX HUTh HaKalla I0X0XKa HA HUTh B OCBETHTEILHOMN JaMne
¥ HaKaJHBAaeTCs MPOXOAANIHM MO HeH TOKOM (MOCTOSIHHBIM HJE NEpeMEeHHBIM — STO
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Gespasnuyuo). HHTp Hakala cKkpHTa B (papdopoBoM LHIHHJpe, uYepe3 KOTOPHIH
TEMJIO NepefaeTcs HHKesleBofi Tpy6Ke, MJOTHO NpHieraiomed K dapdopoBomy
nuanEapy. IloBepXxHocTh HHKeNeBOA TPYGKH MOKPHITA CJIOEM, COCTOSIIHM H3 pas-
JHYHHX OKHCell, KOTOpHIii COGCTBEHHO BMecTe C HMKeJeBOH TpyGKOH H SIBJISETCS
KaToZioM, SMHTHPYIOUIHM 3JeKTPOHH (pHC. 24).

H. — CyioBoM, 3TO 3JIeKTpHYECKasl NMJIHTKAa, Ha KOTOPOH CTOHT YafiHHK, BHIYC-
KaoIHit H3 HOCHKA 3J€KTpOHHHIA map.

JI. — CpaBHeHHe MHe HpaBHTCA. lemnepb 3aMeTh, YTO 3JE€KTPOHH, BhLIETalo-
IHe ¢ KaTojja, He MOTYT YHTH OYeHb JajleKO, eC/IH TOTyac »Ke BCTPETAT Ha CBOEM
NyTH MOJEKyJH Bo3fyXa. UToOH AaTb MM BO3MOXKHOCTb CBOGOJHO NepeMemaThCs,
KaToJi MOMEIAloT B CTeKNsHHYI0 KOJAOy, H3 KOTOPOH yAajeH BO3AYX.

H. — Ho kyzaa mo-TBoeMy HOJIXKHHI HATH 3J€KTPOHHI?

A BOT ¥ puog...

JI. — Ceftuac MH yCTPOHM B JiaMne JIOBYIIKY HJISl 3J1€KTPOHOB. DTO LUAHHAP,
pacnosioXXeHHHI/i Ha HEKOTOPOM PACCTOSIHHHM BOKPYT KaTtofa (pHc. 25). 3apsaguM ero
NONOKHTEIBHO OTHOCHTENIBHO KaTola C NOMOIIBI0 6aTapeH.

H. — Mne Kaxercsl, 1 3Hal0, 4YTO NpPH 3TOM NpPOH30MeT. DNEKTPOHL, GyayuH
OTPHLATENbHBIMH YACTHIAMH 3J1eKTPHUECTBA, HAYHYT MPHTATHBATHCS LHJIHHIPOM,
3apSKEHHBIM MOJIOXKHTENbHO, H B JlaMlle YCTAHOBHTCS MOTOK 2JIEKTPOHOB, HUAYUIHH
OT KaTola K 3TOMY LHJIHHAPY.

JI. — Iluauugp, o KOTOpPOM HAET peub, Ha3biBaeTcd a HO L OM, a MOTOK
3JIeKTPOHOB, HAYUHA OT KaTofa K aHOAY, — aHO A HH M TO KO M.

AHopHBIE TOK TPOXOZHT TaKXKe uepes Ga-
Tapelo H Bo3Bpaulaercd Ha Karog. OnpepennTts
MPHCYTCTBHE aHOLHOTO TOKa MOXHO IpPH IIO-
MOIIlH MHJIJIHaMIIepMeTpPa, BKJIIOUEHHOro B aHOJ -
Hylo uens (puc. 26).

6,
1 !
-4
s I
Puc. 25. duon. Puc. 26. Muaarnamnepmerp mA
H — HUTG HAKANA, X — KATOR; NMo3BONSET H3MEPSATH TOK, HAY-
@ — aHox, U(M# OT KaToJla K K aHoAy 4.

H. — Tlogymate TONBKO, 3J1€KTPOHH NepeMelnaoTcs B nycrore!... Ho ckaxw,
€C/IH N0 paccesiHHOCTH s BKJlouy 6Garapelo Hao60poT, T. €. TaK, uTo Kartox Gymer
NOJIOXKHTEIbHEIM, a4 aHOJ — OTPHIATEIbHHIM, NOAAYT JIH 3JIeKTPOHLI TOTAA OT aHOAA
K Katony?

JI. — Her, koneuno. XOJIOAHHIA aHOJ He HCIYCKaeT 3JEeKTPOHOB.

H. — 3nauur, Hama Jnamna siBJAsieTcsl AJs 5JeKTPOHOB yJHUEH C OLHOCTOpPOH-
HHM JBHXXeEHHeM.

JI. — Ia. B panHoTexHHKe pacCMOTpeHHas HaMH JlaMNa Ha3hBaeTcsl ABYX-
9JIeKTPOJHON 3JIeKTPOHHOHN JaMMOH HJIH J H O J O M.

H. — I nymalo, 4to TOK B JJHOZE OuYeHb CJaabbIf.

JI. — ¥ Ta He ommubaembcs. Ilo Kpafimeit Mepe B AHOmaX, HCMOJb3yeMHEIX
B pajHompHeMHHKaX. TOK B HHX peflko GniBaeT GoJbllle HECKONBKHX JeCSTKOB
MHJJIHAMIIep.

H. — A oT uero 3aBHCHT 3TOT TOK?

JI. — Tlpexpe Bcero oT HanpsiKeHHsl, PHIOKEHHOrO MEXIYy aHOJOM U KaTo-
noM: yeM GoJibilie 5TO HanpsiKeHHe, TeM GoJiblle TOK.

H. — 310 MHe KakeTcss HOpMaAbHHIM: YeM CHJIbHEE aHOJ, 30BeT K cefe 3/ieKs
TPOHHI, TeM GoJibille HX MPHXOXUT Ha ero 30B.
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Puc. 27. KpuBas, noka3uBaiouas u3Me-

HEHHE aHOXHOIO0 TOKa B 3aBHCHMOCTH

OT aHOAHOIO HanpsXeHUs. B Touke s
HacTynaeT HacChIIlEHHE.

JI. — Onuako 3To NpaBWJO CHOPABELJIHBO TOJNBKO JO HEKOTOPOro mnpejena,
BHILlE KOTOpOro, HECMOTPS Ha yBejlHueHHe HanpsKeHH Ha aHOje, TOK Goiblie
He BO3pacTer.

H. — MMouemy xe?

JI. — TloroMy 9TO NpH oNpeneeHHOM HanpsXKEeHHH BCe 3JIEKTPOHBI, HCNyCKae-
MBble KaTOJIoM, AOCTHFHYT aHOJA M TOrZia OBOPSAT, YTO HMEET MECTO TO K H a C H-
o eH n7sx, HHEIMH CJIOBAMHM MaKCHMaJbHBIA TOK, KOTODHIH MoXKeT CO3JaTb KaTOJ
(puc. 27).

HesHaliKWH OTHpbiBaeT AMEpHHY

H. — OueBupHo, caMHil Jy4mnil KaTo B MHpe He MOXeT AaTh Goiblle TOro,
ueM OH pacnoJaraer...

OnHaKo OTHOCHTEJNBHO YCTpOCTBA KATOJOB MHE NpHILIA rpaHfHOSHas upes.
Miue kaxeTcs, YyToO 32 Hee MHE MOIJIM GHl BHJATh NMATeHT.

JI. — KakoBo XKe 3TO CEHCalHOHHOE OTKPHITHE?

H. — 5l pymaio, 9To MOXHO 3HAUyHTENBHO YNPOCTHTb KOHCTPYKLHIO Katoa,
06beHHUB B OJMH 3J1eMEHT HHTb HAKaJa ¥ 3MHTHpYIOWYIO noBepXHocTh. Jlas sToro
NIOCTAaTOYHO MPOMYCTHTH TOK HaKajla yepe3 HHTb, CAeJaHHYIO H3 MeTalnaa, o61analo-
1€r0 XOPOLIMMH SMHTHPYIOMMH cBoficTBaMH. [IpH 3THX YCJIOBHSX Takasi HHTb,
HarpeBasicb, SMHTHPOBaJa GH caMa JEKTPOHH H NPeACTaBiisjia coGoil oyeHb mpo-
cTOH Kartof.

JI. — Mosapasasio te6s, Hesnaitkun. TH TonbKo yTo U306peii K aTO A A p -
MOTro HaKadJda, JeiCTBUTENbHO Gosiee NPOCTOH, yeM KA TOJX C KOCB € H-
HBH M HaKadoM, YCTPOHCTBO KoToporo 1 te6e o6bsackui. OxHako TBoe Hsobpe-
TeHHe HEeCcKOJNbKO ONO3[allo, TaK KaK JaMIbl C NMPSMBIM HaKajioM GHIM H3BECTHHI
3a/I0JITO [0 J1aMII C KOCBEHHHIM HaKaJoM. BripoueM, Katoj ¢ NpsAMHIM HaKaJloM JI0 Ha-
CTOsIllero BpEMeHH HCIOJb3YIOT B pajHOIIpHEMHHKAX, TUTAaeMAIX oT Gataped, a TakxKe
B HEKOTOPHIX JlaMmaX CeTeBhIX PaJHONpHEMHHKOB.

H. — PemurenbHo, S pPojuics CJAHIIKOM NO3JHO H MHE HHYEro He OCTajoch
H306pecTH.

B nabupuHTE CETOH

JI. — HaoGopor. B o6nactu JaMn MHOTOe eumie mpeiCTOHT cAelaTh. B mocien-
HHe rojbl HOBhIE 06pasibl JaMn CHeAYIOT APYT 3a APYroM C IOJOBOKPYKHTENbLHOH
GLICTPOTOM. YBEJIHUHBAS YHCJIO CETOK, UX HOPMY M PACIONOXKeHHe, TEXHHKH CO3/allH
OyeHb HHTEpecHHe JIAMIIHL :

H. — A 115 uero cly»KaT 5TH 3HaAMEHHTHE CeTKH?

JI. — Cerku — HacTOSILIHE MPOBOJNOYHLIE PEUIETKH C sfiyeliKaMH TOH WJH HHOR
BeJIHUMHbI WK NUIHHIPHYECKHE CTHPAJIH — NOMENIalOTCA Ha My TH CJeloBaHHs 3JIeK-
TPOHOB MEXIY KaTOJOM H aHONOM.

C TOuK¥ 3peHHS reOMETPHH CETKH COBCEM He CO3JAIOT NPENnsATCTBUS NBHUIKEHHIO
aniekTpoHoB. OfHAKO, HAaXOASCh 3HAUMTENbHO OJHXKe K KaToldy, CEeTKH OKa3HBaioT
Ha MOTOK 3JIeKTPOHOB 3HAYHTENbHO Gosibliee BJAHSIHHE, YEM AHOZ.

H. — Jr0 Mue He coBceM sicHo. O KaKOM 9TO BJIHSHHH THl FOBOPHIUIL?

JI. — O BIMAHMH HanpsXKEHHS Ha CeTKe Ha aHONHHIH TOK.

PaccmorpuM Hauboslee mpocTyio Nocje AHOAA JlaMny C OfHOA ceTKod, T. e.
JaaMny ¢ TpeMsi 3JeKTPojaMH — KaTogZoM, ceTkofi u aHogoM. Oua HasuBaercs
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TPHOAOM M SBIAAETCH PONOHAYaNbHHLIEH BCeX COBPEMEHHEHIX MHOIOCETOYHEHIX
JlaMIl — BOCbMH3JIEKTPOJHBIX (OKTONOB) H Jaxe IBEHaXNaTH3IEeKTPOAHMHEIX (Hxoxe-
KaoJjoB).

H. — {1 npexnounTalo, ofHaKo, 9TO6H TH paccKasal CHayala O TpHome. DieK-
TPOHEI, MOXeT OHITh, JOCTATOYHO YMHHI, YToOHl HAATH AOPOrY CpelH BOCHMH HJIH
JBEHANIATH 3JIEKTPOXOB, HO 1 HAXOXKY, YTO 3TO YEePTOBCKH CJOXKHO.

JI. — Io3xxee TH YBHIHMINB, YTO B CYHIIHOCTH 3TO OYEHb MpPoCTO... UTOOH Ha-
FJISIHO TIOKa3aTh Tee BIHSHHE CETKH HAa aHOAHHIN TOK B TPHOZE, S MOMEILy MEeXAY
KaToloM H CeTKOH MalenbKylo 6atapeio 5., COelHHEHHYIO C KAaTOIOM CpPEIHHM OT-
BofioM (pHc. 28). Boaronapst 5ToMy s MOTY NMPHJIOXKHTb K CeTKe HANpSIKEHHE HIH
OTpHIATeNIbHOEe (COeAHHSAS CEeTKY C JieBOfi yacTblo OaTapeH), HJH MOJOKHTEIbHOE

Puc. 28. Cxema, nossoasio-
[asgs CpaBHUTb BIHSAHUA Ha-

C NpsAXEeHH! CETKH H aHoda Ha
)

aHOXHBI! TOK. VI3MeHeHue Ha-
npsikeHus Gatapeldl ceTKH

2V +1+2

tH HHI anona (b, u b,) NIpOH3BOLHT-

cA myTeM  OePeKIIYeHHs

gyucaa paboTAOMUX 3IEMEeH-
TOB.

—atjifa 1)1},
ba

(coexHuss ee ¢ npaBoil yacTblo GaTapeH). TakuM 06pa3oM, MOXKHO H3MEHSTh Hamp -
JKeHHe CeTKH 10 OTHOIIEHHIO K KaToay oT —2 10 +2 6. TouHo Tak e aHoaHOe Ha-
npsiKeHHe MOXKeT H3MEeHATLCS NyTeM NnepeKkJI0YeHHs OTBOJOB Ha aHOAHOM GaTapee 5 ,,
OTpHUATeNbHBIH BEIBOJ KOTOPOH COejHHEH C KaTOHOM.

H. — 51 Buxy, uto Ans aHoma TH B3sJa Gartapeilo 120 6, Torza Kak Ans CeTKH
TONbKO 4 6. [louemy?

JI. — Jla notoMy 4TO, KakK Tl 3TO cefyac yBHAHHIb, HeGOJbiIHEe H3MEHEHUA
HanpsiKeHusi HA ceTKe MPOH3BOAAT HA AHOAHBIH TOK TO Ke JelCTBHE, YTO H 3HAYH-
TelbHblE H3MEHEHHS HampsiKeHHs Ha aHofe. CMoTpu caM. Bkiiouaem Ha aHop
+ 80 ¢ u Ha ceTKy —2 6. KaKkoii Tok nokaseiBaeT MuIIHaMnepmerp mA?

H. — Onun Munnuamnep

JI. — Xopomo. Tenepp s ycTaHaBJHBalO HanpsixKeHHe Ha ceTKe —1 g, T. e,
yBeJIHYHBAIO HampsixkeHHe HA 1 6. AHOAHBIA TOK BO3poC A0 4 #a. 3HAYHT, OH yBeJH-
yuJcs Ha 3 Ma MPH H3MEHEHHH HANps’KeHHs Ha ceTKe Ha 1 a&.

H. — $1 aymalo, yTo OH yBeJHUHJCS NOTOMY, YTO CeTKa, CTAaHOBACh MeHee
OTpPHLATENbHOH, OTTAalKUBAeT MeHee SHEPTHYHO 3JEeKTPOHBI, KOTOpble BBLIPHIBAIOTCS
¢ Karoza.

HpyTtHsHa v HoathdhHUHEHT ycHNeHus

Jl. — Koneyno. IlonyTHo fo6aBiio, 4TO BeJHYMHA H3MEHEHHS aHOLHOTO TOKA
NpH yBeJIHYEHHH HamNpsKeHHs Ha ceTKe HA | 6 HA3HBaeTCA K P Y TH 3 H O B JiaMnul
W H3MepseTcs. B MHJVIHaMnepax Ha BoJAbT (ua/s). KpyTHsHa Hallero Tpuona 3 ma/s,
NIOTOMY 4TO, YBe/IHYHBAS HA | @ HampsKeHHe Ha CeTKe, Mbl Ha6GMIOJaeM yBeJHUeHHe
aHOIHOrO TOKa Ha 3 Ma.

H. — Ho #3 Toro, uto Thl FOBOPHJ paHblile, MBI MOXKEM TaKxKe yBeJHUHTb aHOX-
HBIfi TOK, yBeJNHYHBas HAmps>KeHHe, TMPHJIOXKEHHOE K aHOAY.

JI. — Ceitiuac pacckaxy. [logagum cHOBa Ha CeTKy HanpsiXenHe —2 6 H
NONbITaeMCsl YBeNHYHTb AHOAHBLIA TOK Ha Ty Ke BeJIHYHHY 3 Ma, HO yxKe NMyTeM
H3MeHeHHs HaNpsIKeHHS Ha aHofe. THl BHIHIIb, YTO ISl 3TOrO S BHIHYXKJEH NepeiTH
c+806Ha-+104 6, T. e. yBeIHUHTb HANIPSXKEeHHe HA aHole Ha 24 6. TonbKo NpH 3TOM
YCJIOBHH MOXKHO MOJY4YHTb TOT e 3(heKT, KoTophiii OblJl MPOU3BENieH H3MeHEeHHeM
HampsXKeHHs Ha ceTKe Ha 1 6.

H. — Bor Tenepb 5 MOHSJ TO, YTO Thl PACCKAa3bIBaJ O BIHAHHHM ceTKH [leficTBH-
TeJIbHO, CeTKa OKa3biBaeT Ha aHONHBIA TOK BJHSHHE, 3HAYHTENbHO GoJibluee, weM
anop. CloBoM, KOria CeTKa HEXHO IlenyeT CBOM MPH3LIB K 3JIEKTPOHAM, a aHOJ]
30BeT HX BO BCIO CHJY JIerKHX, 3¢eKT nojaydaercsi OAUH H TOT XKe.
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JI. — 3to Tak, HesnaiikuH. 3anmoMHH TaKiXe, YTO YHCJIO, KOTOpOe MOKAas3hl-
BaeT, BO CKO/IbKO pa3 H3MeHeHHe aHOJHOTrO HanpsiKeHHs GoJibille H3MEHEeHHS Hanps-
JKeHHd Ha CeTKe, KOTOpOe IIPOM3BOAHT TO XKe fleHCTBHE Ha aHOAHHIA TOK, Ha3blBaeTCs
KosdpobuuueHTOM ycHJIeHHd Jgamnu., Kakos ke, HanpaMep, Koahdu- N
LHEHT yCHJeHHS Hallero TpHoxa®

H. — Ceifiyac yBuauM. Mbl RosKHBl GBHUIM H3MEHMTb HanpsiKeHHe Ha aHOZe
Ha 24 8, 4To6Ll H3MEHHUTb aHOAHBIH TOK Ha 3 mMa. C Apyroit CTOpOHE, TO Ke H3MEeHeHHe
6BUIO JOCTHTHYTO NP M3MeHeHHWH HamlpsiKeHHS Ha ceTKe TojibKo Ha 1 6. Cieznosa-
TeJ1bHO, M3MEHeHHe aHOJHOTO HampsiKeHHs B 24 pasa Gosblle, YeM HanpsKeHHE ¥ (1§
Ha CeTKe, H KO3()QHLUHEHT yCHIeHUS paBeH 24. e 0 Ko

JI. — Ornuuno. §1 BHXKy, uTo THl MOHSI. §1 Xoreda G6bl, 4TOGH Tl OCOGEHHO
3aIIOMHMJI, 4TO HeGOJbIIHe H3MEeHeHHS HaNpsaXKeHHs Ha.CeTKe BHI3HIBAIOT GoJbllde [: iy f:’]]
H3MeHEeHUs aHOJHOIO TOKa. ’

H. — §l HaunHalo Mofo3peBsaTh, YTO HMEHHO MOSTOMY JIAMIE! H MOI'YT YCHJIHBATh.

JI. — M 1o He ommGaemscs!

Q E. AficGepr. Pamuo
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Ymo maroe 6x00 u 66tx00 samnot? Ymo na3viearom xapaxmepucmuxoii?.. Kax
ee onpedessirom u Kaxoga ee giopma? Ymo marxoe pabouas mouxa u cmewenue?
Bom me sonpocst, komopste JIro6o3nalkixun cmasum neped Hesnalixunoim, pac-
cmampusas ycaosus, xKozda samna padomaem Karx ycuaumeno 6e3 ucKadice-
Hus giopmMol HANPANCEHUS, NPUNOIHCEHHOZ0 MENCDY cemKOl u KamordoMm.
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HesHalikWH o4yeHb nnoxo ceba BeleT

JlioGosnatikun. — Teosa mate, HesnafiKHH, TOJNBKO 4TO TOpBKO 3KaJoBanach
Ha TBoe mosenenue. IIpaBna Jiu, YTO Thl 3arpOMO3ZHJI CTOJI B CTOJIOB0H GaTapesiMH,
JiaMnaMd M KaTylIKaMH, IPOTAHYJ NpOBONOKY K pafHaTOpy OTOIVIEHHS U TBOA
cecTpa elle He oNpaBHJach OT MajeHHs, 3alyTaBUINCh HOroOi B MPoOBOJaX?

Hesnalikun. — Bce 310 Tak, Ho, yBepsio Telsi, MeHsl 3TO He BojinyeT. Meus
yApyuaer, noyeMy He paboTaeT MOfi IpHEMHHK.

JI. — Ter moctpoun paguonpuemnuk?! Ho kro e nan TeGe ero cxemy?!

H. — Mge nokasazioce, YTo f y:Ke JOCTAaTOYHO 3HAI0 PaJUOTEXHHKY NS TOTO,
yTOOBl CaMOMy COCTaBHTb CXeMy NpHeMHHMKa. BoT oHa, cmotpH (puc. 29): mexny
aHTEHHOH M 3a3eMJ/leHHeM BKJIIOUEH HacTpOeHHH KOHTyp LC, ua 3axumax A u b

>

Puc. 29. Cxema paguonpuemuy-
Ka, npejnoxeHHas He3HnallkuHbIM.
Jlamna paGoTaeT Kak YCHAHTENb,
/ 4 HO B TeaeOHHBIX HayIIHUKax T
HHYEro He CJBILIHO.

l”;

KOTOpPOTrO BO3HHKaeT, KaK Thl OGBACHSJ, IepeMeHHOe HampsiKeHHe BHICOKOH dYa-
CTOTHI, 06pasoBaBIueecs Moj XeHCTBHEM 3HEPTHH, NMoJyuyeHHO{l U3 aHTeHHb. O6pa-
30BaBlIeeCs HA KOHType HalpsiKeHHe f M I0Jalo B LEeNb MeXAYy KaTOXOM M CeTKOMH
JaMnbl, Belb Mbl :Ke KakK pa3 B Nnpefbiayiuell Gecefie YCTaHOBHIH, YTO cJalbble U3me-
HEeHHUSl HaNpsKeHHs, NPUToKeHHbIe K CeTKe, IPOH3BONAT CHIbHBIE H3MEHEHHS aHON -
Horo Toka. M, cienoBaTesbHO, €CHH B AHOXHYIO leNb BKJIOYHTh TeledOHHbIE
HaymHHUKH T, TO MBI JOJ:KHBl YCJBIIATb pajHomepenayy — peub HAH MY3HIKY.

JI. — Tur ee cabiman?
Ebixon H. — ¥sbl, Het! Hu ogHOoro 3syka: BepOsITHO, JlaMIa HCIOpYeHa.

JI. — Camoe yAHBHTETbHOE TO, YTO Thl PACCyKaaellb COBCPIIEHHO NPABHIbHO. ..,
HO J0 OmpeneJeHHOT0 MoMeHTa. [leficTBUTeNbHO, 4TOObl HCIOJIb30BaTh yCHJIHTENb-
Hble CBOICTBA JlaMIbl, HEOGXOJUMO NPUJIOKHTbL YCHJIHBaeMoe HanpsiKeHHe MeXAy
CeTKOH M KaToJOM, KOTOphle 06pasyloT «BXo[» JaMnsl. «<Breixon» smamMnel ofpasyercs
MeK1y aHOOM H KaTOAOM, TaK KakK B aHOJHOH LleNH MoJy4aloTcs yCHJEeHHble KoJe-
GaHMs B BHJe aHOJHOro H3MeHswouerocs Toka. C 3Toi TOYKH 3peHHs TBOS cXeMa
oT1HyHasAs. Ho mo MHOTMM mpHuMHaM TeJe(OH He BOCIHPOH3BENET HH OJHOrO 3BYyKa.
Opnna u3 HUX Ta, 4TO MeMGpaHna TenedoHa He MOXKeT BUOPHPOBATH C 4aCTOTOH pPAJHO-
KosieGaHui.

8Xon

e e S — —

B uapcteBe HpHBbIX

H. — Yro xe Temepb jenath?

JI. — OTyioXKH B CTOPOHY CBOIO CXeMy H 3aiiMeMcs JlaMnof.

B npoumibifi pas Mbl pacCMOTpesH B OGIIMX yepTaX 3aBHCHMOCTb, CyLIECTBYIO-
LYo MeXIy aHOAHbLIM TOKOM H HampsxeHHeM Ha ceTke. UrtoOu ee M3yuuTh GoJjee



OCHOBATebHO, BO3bMEM CHOBA IpHOOP, KOTOPHIfl MBI yKe HCHONB30BalIH B OXHOH
M3 HauMX moclefHux Gecex (puc. 30), W OTMETHM TIIATENBHO, KaKOBa BeJHYHHA
aHOJHOrO TOKa [, A KaXkIOro 3HaYeHUs HaNpsIKeHHs Ha ceTke .

H. — {1 BuXYy, uTo §14 HanpsKeHHS HA CeTKe —4 ¢ TOK paneH HyJI0, CeTKa
C/IMIKOM OTpHUATENbHA H OTTATKUBAET BCe 3JeKTPOHH, MoAXoasiuiHe K Hefl. Ilpu
HanpsiXKeHnd —3 6 aHOAHBIH TOK mosmimaercs no 0,2 ma, npu —2 ¢ — 10 1 ma,
npu —1 6 — 10 4 na, npu 06 — po 7 ma, upu + 1 ¢ — go 10 na, npu + 2 6 — no
11 ma, npu -3 ¢ u Bhle — no 12 Ma, ¥ 3Ta BenMyuHa GOJLLIE He NeHAETCH.
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Puc. 30. Cxema, mnossoaspomas Puc. 31. Cetouynas xapakrte-
CHEMAaTb XapaKTEePUCTHKH JaMIL PHCTHKA  TPEXIIEKTPOLHOMH
JaAMIIHL.
JI. — B COOTBETCTBUH C STHMH BeIHHHAMH BLIUEPTUM X apaKTEepHCTHKY

JaMnsl (puc. 31). Sta KpuBas MpexcTaBiAAeT COOOH B CBOEM POJie MACIOPT JaMITHL
Ona xapaxkTepusyeT CBOHCTBAa JaMmbl M NO3BOJNSET Jyulle e HCIOJNB30BATh.
Ha xapaKTepHCTHKE MOMHO 3aMETHTh TPH DasNHUHbIX y4acTKA: NMepBhIl yua-
CTOK ClIeBa 10 TOYKH A HA3LIBAETCA HIXKHUM H3THOOM XapakTepHCTHKH; BTOPOIL
y4acToK Mexay Toukamu A u 5, B KOTOpOM TOK BO3pacTaeT MPOMOPLUHOHANBHO
RanpsiKeHnio Ha CeTKe, — 3TO MNpPAMOJIHHEeHHAA YaCTb XapaKTepHCTUKHU; TPETHH
y4acToK OT TOUYKH b upejcTasiasier co6oit BepXHH H3rHG XapaKTepUCTHKH, OKaHUH-
BAIOUMACA FOPH3OHTANLHEIM YUaCTKOM, KOTOPHIH yKasbiBaeT Ha TO, 4TO HACTYNHJIO
HaCbIleHHe, T. €. BCe HCIycKaeMble KaTo4OM 3/eKTPOHH JAOCTUINIH aHOxa.

f
Puc. 32. CewmeiictBo ce-
10YHBIX ~ XapaKTEPHCTHK,
Kaxjiass U3 KOTOPHIX COOT-
BETCTBYET aHOLHOMY Ha-
npaxenuto U, onpeneneu-
U, HOW BE€JIMYMHHL
e
H. — ByzxeM Ju Mz MMeThb Takyio e KpUByIo, eclu BMecTo 80 ¢ TIPHUJIOKHAM
K aHOAY HANpsKEeHHS NPYTHX BENHUUHH?
Jl. — Koneuro, wer. Ecin, HampuMep, aHommoe HampsuKenuwe GygeT Bhue,

TO aHOJX OyJeT MpHTACUBATb SJEKTPOHH CHIbHee M, CleqoBaTeNbHO, RIS OJHOIO H
TOTO 2Ke HaNpsIKEHUs Ha CeTKe aHOAHBIA TOK Gyner Bhimle. Brnipouem, MoXHO Hayep-
THTb XapaKTEPHCTHKHU JIs KaXKJIOTO aHOJAHOrO HANpSMKEHHs, H TaKAM 06pa3oM Ml
TIOJIYYHM LeJIoe « CeMeHCTBO» XapaKTepHCTHK (pHc. 32).

H. — {1 3amertns, uTo XapakTepHCTHKM CMEIAIOTCS BJEBO IO Mepe TOro, Kak
2HONHOE HaMpsXKeHHe yBeJHUHUBaeTCH.

JI. — Jla. Ouens yacTo GbiBaeT HEOGXONMMBIM CMECTUTD XapaKTepHuCTHKY H 0Co-
GEHHG ee NPSIMONMHEHHYIO 4acTh BJIEBO OTHOCHTEIbHO TOUKU HyJeBOro Hampsixe-
HHf Ha ceTke,

BanpeTtHan o6nacTb

H. — Tlpusnateca, He BUXKY B 5TOM GONbIIOH HEOGXOAHMOCTH,

JI. — 3to TH moiiMews nosxke. Temeph Xe 3aMoMHH, uTO NPEANOYHTAIOT NOX-
AEPKHUBATL HANPSXKEHHe Ha CeTKe B 06/1aCTH OTpHUATENbHHIX 3HaueHHuil (T. e. BJIEBO
OT HYJIeBOH TOUKH) NJIf TOrO, 4TO6H H36eKAaTh OSBICHHS CeTOUHOrO TOKa, KOTOpLIH
oGpasyercsi, KaK TOJBKO CETKA CTAHOBHTCA NOJOKHTEAbHORN,

2‘
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H. — Cetounnii TOK?... UTO 3TO Takoe?

JI. — D10 nerko mousTh. Korjna cerka CTaHOBUTCS MOJNOKUTENILHOH MO OTHO-
IIEHHUIO K KaTony, OHa AeHCTBYET KaK aHOJ U MPHUTATHBAET K cebe asieKTpoHH. [Toss-
Jasietcs, TakuMm o6pasoM, TOK, HAYUIHH OT KaToga K CeTKe, TOK oueHb cjialbhuii, HO
KOTOPHIl B HEKOTOPHX C/IyyasX MOMKeT NPHHECTH MHOrO HelmpHsATHOCTeH.

H. — Masienpkue npHuHHEL — GOJIbIIKE TNOCJAEACTBHS, KaK TOBOPUI MO
AANIOIIKA, KOTOphiH, NMOCKOJIb3HYBIIHCh Ha KoxXype OaxaHa, cjoMas ceGe HOTy.
Ho xak MOXHO Mmojjep:XHUBaTh HANpsSKeHHUd Ha ceTke B O6MAaCTH OTpHLATeNbHBIX
3HayeHHH, KaK Thl HM3fIHO BbIpasHJicA?

JI. — Ilpexpe Bcero HyxHO, YTOGH Thl XOpOILIO MOHMAJ PasHHLY, CYIIECTBYIO-
Iyl MEXNY IIOCTOSTHHBIM HanpsiiKeHHeM Ha ceTKe, WJIH, Kak roeopT, ee p a 6 o-
yeill TouKOIfi, U MPHOBEHHHIMH 3HAaUEHHSIMH NepeMeHHOro HamnpskeHHd. [lo-
CTOSIHHOE HalpsKeHHe -— 5TO HanpsXkeHHe, KOTOpOe MOJaeTcsi Ha CeTKy B OTCYyT-
CTBHE CHIHAJIOB HJIH, HHaye, HampsiKeHHUH MepeMeHHOro ToKa.

Puc. 33. Cerke
co0o6UICHO  He-
6oablIoe OTpH-
LaTeabHoe  Ha-
gpAxeHue Oara-
peeli b

H. — Ho a aymaio, uro o6bIYHO ceTKa J0JiKHA MMeThb TOT iKe MOTEeHLHaJ, UTO
U KaToj, T. €. HYyJieBOi MNOTeHIUall.

JI. — Ownbaeumbca! B GonpmnHCTBE yCHIHTENABHEX CXeM CETKa NOJIKHA OLITh
OTpHIAaTeJNbHON OTHOCHTeIbHO KaToXa, T. . Ha Hee MOJAIOT HeKOTopoe
OTpHLaTeJbHOE HampsKeHHe, HaNpHMep C MOMOIIBIO MaJeHbKOH cerouHodl Gara-
peu 5., KoTopaa He pacxonyer Toka (puc. 33).

H. — Bort Tenepsb s mousa. To AAs TOro, YTOObl CeTKa oCTaBasiach B 06J1acTH
OTpHIAaTe/IbHBIX HanpAKeHHH.

JI. — Koneuyno. Ho xpoMe 3TOro NOCTOSIHHO JeHCTBYIOMEro HarpsKeHHs,
KOTOpOe HashBaeTcd HaNp siKe€HHEeM CMell eHHSs, KCeTKe yCHIUTENb-
HOH JlaMNHl TIPHJIOXKEHO HamnpsKeHHe nepemMeHHoro toka. Ilpexacrasb ceGe, nampu-
Mep, 4TO CBepX HamnpsKeHHs cMeleHHs —9 ¢ Ha CeTKy NOJaHO NmepeMeHHOe Hamps-
KenHe 5 6. Kakosnt Gynyr Torna KpaiiHHe MIHOBeHHBIe HampsiKeHHS Ha cerKe?

H. — B Teuenye oTpuuaTeJIbHOrO MOJyNepHoOna NMepPeMEHHOrO TOKAa CeTKa Jo-
cturier —9 - (—5) = —14 6, a B TeyeHHe NOJOKHTENbHOTO MOJYNEPHOAA Nepe-
MeHHOTo Toka —9 - (+5) = —4 a.

JI. — Bpago! §I BuxKy, yTo THl KOe-uTO NMOMHHLIb M3 anareGpel. Teneps mpea-
cTaBb cefe, 4TO 10 OTHOLIEHHIO K KAaTOAY CeTKa MOCTOSIHHO MMeeT HanpsKenle —3 6.
INonaBas Temeph TO XKe HanpsKeHHe NEPEMEHHOTO TOKa,...

H. — ... MbI GyJeM HMeTb, ¢ OZHOH CTOpOHH, —3+ (—5) = —84, a ¢ npyrof,
—3 + (+5) = +2 6. O! 5 BHKy, uTO B 3TOM CJiyuae MB OKa3a/JHCh B 3alpeLieHHO
06J1aCTH MOJIOXKHTeNbHBIX HanpsKeHHH Ha CceTKe, KOorjga HNOABMUJHCb CETOYHbIH
TOK H CBSI3aHHBIE C 3THM JloCajiible mocliencTBHa. Hanpsikexye cMmeuwenus, xocra-
TOYHOE B TNePBOM Clyuae, Tenepb Maljd.

Ycnosua xopouwe# paGoThl

JI. — TBoHu BLIBOAB NMPONUKTOBAHE! 31PABbIM CMBICJIOM...

Hrak, MBHl yCTaHOBHIH, UTO OTPHLATEJILHOE HANPSJKEeHHe, IPHUIOXKEHHOe K CeTKe,
IonXHO OBITh TO Kpalieli Mepe paBHbIM aMIJIHTyJe HaNpsKeHHs MepeMeHHOTOo
Toka. Ho, Kpome sToro, uMeeTcsl elie OJHO Ba)KHOe YyCJOBHE, 4TOGBI yCHIIEHHE
npoHCXoxuyio 6e3 HCKaxKeHHH: Heo6XoqUMO, uToGh faMmna padorana B npsMoJHHeH-
HOfl uacTH XapaKTepHUCTHKH.

H. — {I ue 3naw, B uyeM 31ech fneo.

JI. — Uro6bl H36exkaTh MCKaXKeHH{l, H3MeHeHHs aHOJHOTO TOKa NOJKHE GHITh
CTPOrO TMPONOPHHOHANBHE H3MEHEHHSAM HallpsKeHHs Ha ceTKe. 3acTaBiads Jamily
paboTaTh Ha NpPAMOJIMHEHHOH YaCTH XapaKTepHCTHKH, Mbl TeM caMbIM H cO3[aeM
yCJIOBUA COXpaHEHHs NPONOPLHOHATbHOCTH MeXNy H3MEeHeHHAMH CeTOYHOro Hamps-
XKEeHHS U M3MEeHEeHHSMH aHOJHOTO TOKa.

Ho npexncraBs cefe, uTO MTHOBEHHBIE 3HAUEHHS HANpAXKeHHs HA CeTKe IpH-
XOAATCA Ha HHUXKHIO KDHUBOJHHEHHYIO 4acIb XapaKTepUCTHKU (puc. 31). B sTom
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Puc. 34. Jlamna pa6GoTaeT Ha b ya
HUXHEM H3rH6e, BCAENCTBHE r A
4yero Mckaxaerca ¢opma TO- 5 L
Ka. LVAIA
g
S

c/lyuae MONOXKHTENbHBIH IoNynepuoa ofyC/IoBHT H3MEHEHHE aHOAHOIO ToKa B 006-
nacth AB, Goabluee, ueM B obnactd BI', Bhl3biBaeMoe OTpHILLATE/NbHBIM 11O/ yHIepHO-
JOM CETOYHOrO HamnpsikKeHud.

. H. — [la, xpuBast aHOJHOIO TOKAa MOJyuHJach He TAKOH CHUMMETPHUHOMH, KaK
KpHBas CETOYHOrO HAampAKEeHHs.

JI. — Ornuno, Temepb Thl y¥Ke 3HAelb, KakHe YCJIOBHA HeOoGXOJMUMBH s
NpUMEHEHHd JaMIbl B KaueCTBe yCHJIHTeNs.

H. — Jla, Ho 9 eme He 3HAW, KaK CAejJaTh pajHONpHEMHHK, KOTOpHIH Obi,
HakoHel, paGoran. Kpome Toro, a4 ne 3Hawo, JJis 4ero ClyXaT MHOMOYHC/IEHHbIE
CeTKH B COBpEMEHHBIX JaMNnaX, 0 KOTOPBEIX Thl TOBOPHII.

JI. — Ham euie ocraercss MHOTO TeM A7 HAWIKMX Gecen.
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CTpaHHbIe nytewieCcTB1A HU3HKOM 4acCTOThl

Hesnaiixun. .— M3Bunu, uto 1 BO3Bpamaiock K CBOMM ropecTdM, HO Tl ofewmaln
06BSACHUTD, MOoyeMy co6paHHAash MHOK cXeMma He Morja paloTarts.

JlioGo3naiikui. — UToGEl 3TO mNOHATH, HAJAO 3HaTh, KakoBa ¢opMa ToKa,
KOTOpHIfi 9/JeKTPOMariMuTHbIe BOJHH HABOAAT B TBOei aHTeHHe. A JUisi 3TOrO MHE
Heo6XOAHNMO OGBACHHUThL JeHicTBHe pajHoTeledoHHOro mepenaTyHka.

. — ¢l 3Hal0, 4TO CymlecTBYeT CTyAHs, a B Heil MHKpPO(OH.

JI. — Ornuyno. §1 BHXKY, 4YTO TH OCHOBaTeldbHO H3yuyua Bompoc. Opnako
3Haelb JiH THl, YTO TaKoe MHKpPOQOH?

H. — Koneuno. Opvu u3 HHMX HMeeTcs B HaweM TtenedoHHoM amnapare. Ha
LHAX g BCKPBHUI MHKPO(QOH H Hallel TaM MajeHbKHe KpynHMHKH yriad. lMmeHHno
C 3TOro AHA Haw TesaedoH cTal TaK {1710X0 paboTarTh...

JI. — Hrak, Tl 3Haellb, YTO MHKPO(OH CHYMHT IJsS yJIaB/IHBAHHA 3BYKOB
H Aaa ...
H. — ... npeo6pa3oBaHus UX B 3JeKTpHUYECKHI TOK.

JI. — 3t10 eme He Bce. MHUKpPODOH COGCTOHT H3 TOHKOI Me-
TaJJan4YecKoil MeMGpaHbl H MeTaJIM4ecKOl YalleyKH, HaloNHEeH-
HOIl YroJbHHIM mopoiukoM (pHc. 35). MemGpana H30/JHpOBaHa
OT MeTaslJH4yecKodl KODOGOYKM M COeJHHSIeTCA C Hel TOJbRO
yepe3 YTOJbHEIH MOPOIIOK.

Tok or Gartapeu uier or MeMGpaHbl K MeTaJIH4eCKO# ya-
1meyKe yepe3 yroJbHbI MOpoIOK. BeanunHa 3Toro toka 3aBH-
CHMT, OYEBHJHO, OT CONpOTHBJEHHA YyroaeHoro mnopomka. Co-
NpPOTHBJEHHE IIOpOLIKA MOMeT M3MEeHATbCH B 3aBHCHMOCTH OT
JaBJeHusi, TPOM3BOIMMOrO0 Ha Hero MemOpaHoii.

. — §l monuMaro: mpH CKaTHM noporiika MeMGpaHoil Kpy-
NHHKH HMeIOT GOMBIIYI0 MOBEPXHOCTh CONMPHMKOCHOBEHHS H TOK
npoxoaut Jerye, Ho yTo MoxKeT H3MEHHUTDH faBleHHe MeMOpaHEbI
Ha MOPOLIOK? Munpogommsil

JI. — 3ByKOBHIe BOJHBI, KOTOphle 3acTaBJSIOT ee BHOpHU- (A o
posath. He yuun aum Tel, MO#t joporoii, B Kypce (H3HKH, YTO
3ByK — 3TO He YTO HHOe, Kak KosneGaHus MoJeKysa Bosnyxa, Puc. 35. Mukpo-
pacrnpocTpaHfomyecss B HanpaBJeHUH 3BYKOBOMH BOJHBHL. 3BY- dom.
KOBBIE KoJle6aHHsl MMEIOT 4YacToTy OT 16 KosneGaHuii B CEKyHLY  , _ mem6pana; 2 —
(repu) AJ1s CaMOro HM3KOTO CJBILKMOrO TO H @ 10 16 000 118 msoadrop; 3— yroas-
caMoro BrICOKOro. Bupouem, HeKOTOpHIe yueHble NOJAaraioT, YTO  Hblid nopoulok; 4 —

0c060 YyBCTBHTENbHbBlE YIUH OLLYyHIAIOT 3ByKH C YaCTOTOH Ko- Hamenxa.
sneGanuit 40 000 2y4.
H. — 3Haunt, ecM A XOpOLIO MOHSI, 3BYKOBble BOJHBI yHapAIOTCS O MeM-

6pany MHKpodoOHa M, 3acTaBifAs ee KoneGaThCHd, CKHMAIOT GOJbIIE WIH MEHbILe
YroJibHBIH NMOPOLIOK U H3MEHAIOT NMPOXOJSLIHI Yepe3 Hero Tok.

JI. — D10 npaBuabHo. TakuM nyreM MHKpOGOHHBII TOK TOYHO IOBTOpSET
Bce KoJieGaHHS 3ByKa. BrpoueM, B pafHo Mbl MMeeM L0 cO 3BYKOM TOJIBKO Ha KOH-
1ax nepefaoollel Lenu: BHayajle — repej MHKPOGOHOM, a B KOHIle — TocJIe IPOMKO-
ropoputens. Mexpxy HUMH 3ByK GyJIer npexcraBieH MHKPODOHHBIM TOKOM, KOTOPBIH
Ha3bIBAIOT TOKOM HH 3 KO H Y a CcTOTH, TaK KaK ero 4acToTa OdeHb HeBeJHKa
10 OTHOLIEHHIO K YacTOTaM TOKOB, CJy:KallMX AJMf o6pa30BaHHA 3/JeKTPOMArHHT-
HBIX BOJIH H Ha3bIBAeMBIX TOKAMH BLICOK O Y4aCcTO T Hl.

H. — Kaxkoe Hecuactbe! Eme oxsa MbiCaIb, KOTOpas moTepsjia CMBICH Mpexie,
ueM 5 ee H3JTOXKMA !... Sl TONTbKO uTO COGHpasics NPeNJoXKHUTh NoCaaTh MUKPODQOHHBII
TOK NMpAMO B aHTEHHY MepefaTyvkKa TaK, 4ToObl OH CO31aJ pajHOBOJIHbL,... H § BUHXKY,
4TO JJIl 3TOTO ClefyeT HCNOoJb30BaTh TOKH BBICOKOH 4aCTOTHL.

JI. — Buguws au, Hesrafikuu, MHKpO(DOHHBIII TOK MOXKeT OBITL yMnoxoGJeH
naccax)upy, KOTOpblil HCNOJb3yeT N0e3] TOKOB BBICOKOH 4acTOTHI, YTOGH! JO6PATHCA
JI0 OTZAleHHOTo MecTa HasHaueHHs. OH cagHTCA HA CTAaHUHH OTIpaBJeHHS (mepe-
JaT4yMK) H CXOJHT Ha CTAaHIHH HasHaueHHA (mpHeMHHK). Takum obpas3oM, BhlcoKas
4aCTOTa MIPaeT BCIOMOraTelbHYIO POJb CPeACTBa NMepeiBHKEHHS JJIf TOKAa HH3KOW
4acToTsl,



H. — To, uro TH 06GBscHSAeNIb, OYEHb NPOCTO, HO B JEHCTBHUTENBLHOCTH 3TO
JONXKHO GhITh ABABOJNBLCKH CJOXHO, IIOTOMY 4TO 5 COBCEM He MpeicTaBisio cebe,
KaK HH3Kas 4aCTOTa «CaJUTCHA» Ha BEICOKYIO, NIEPEHOCHTCH €10, a 3aTeM OCTABJ SIET ee.

Jl. — Onunako BCe 5TO OYeHb MPOCTO M TH 3TO MoOfiMells, KOrga g o§bscHIO Tebe
JeffcTBHE Te H e P a T O P @, KOTOpHIl B HEKOTOPLIX CiayuyafX NPHUMEHEHHS Ha3bl-
BaeTci reTep O HHOM.

HaK nonyunTb BbICOKYIO 4acToTy

H. — §I untan B oGBSABIEHUAX O TpOJaxKe «CylnepreTepojHHOBY, HO HHUKOIAA
He cJHXaJ NpocTo o rerepopuHax. He pexiamuoe Jim 3TO mpeyBesiuyeHHE?

Jl. — Her, ycnokoiica. Cyneprerepoius — npueMHas cXemMa, O KOTopo#t 4
Tebe MO3:Ke pacCKaxy. A NPOCTO reTepojuH — 3TO YCTPOICTBO, clyiKauiee RJIf
CO31AHHA MEePEeMEHHbIX TOKOB BHICOKOH WM HU3KOH dacToTl. ['enepaTop, Mpou3Bo-
AAmHHA MOMHEIE TOKH BbICOKOH YaCTOTH, KOTOpHIE JanpaBisiioTCs B aHTEHHY, Ha3bl-
BaeTcsi panuonepenaTdu kKoM Ecad, KpoMe Toro, MUKpOPOHHBIH TOX
BO37efiCTBYeT Ha TOK BLICOKOfl 9aCTOTHI UJH, KaK FOBOPAT, OHErOM O L yJJ U p y e T,
MBI MMeeM fello ¢ pajguHoTesedoHHB M MEPefaTUHKOM.

H. — Ho s 6bl ouenb XoTes y3HaTb, KaK ycTpoeH remeparop. He nmoxox Jau
OH Ha TreHepaToOpbl MEpPEMEHHOro TOKa, KOTOphle YCTAHOBJEHbl Ha LEHTPa/bHHIX
3J1eKTPOCTAHLUAX?

Jl. — Her, npyxume. Tak ke, KaK MCKYCHBili MOBap 3HAeT THICAUH CIOCOGOB ¥

[IPUTOTOBJEHUS SIML, TAK U PAJHOTEXHHUKH YMEIOT NMPHCINOCOGHTH Jamny pls pas- '®
JiHyHblX mpuMeHenuii. OueHb mpocras cxeMa remepartopa HsoGpaxena Ha puc. 36,a.
YUro TH Ha Hell BUIHIIbL?

H. — §1 Buxy xone6atenbubii KouTyp LC, BKIIOUEHHBI MeXIy CeTKOM
u KatogoM Jammnel. C npaBoii cTOpoHEI H306paKeHa KaTylKa L,, BKJIoueHHasd B aHOJ-
Hyio Lenb JaMnsl. Hakowen, umeercs 6atapes 5., cosfaiomas oTpHLaTeJbHOE Ha-
npsiKeHHe Ha CeTKe JaMIbl OTHOCHTEJIBHO ee KaToja.

JI. — 3amers TaxkxKe, 4To KaTymku L ® L, pacmosaraiooTcd TaK, 4TO MEXIy
HHMH CYIIeCTBYeT HHIYKTHBHAas CBf3b, a OOMOTKH HX HAYT B OJHOM HampasJeHuH,
T. €. TOK OT KaToja K CeTKe B KaTymKe L HJeT B ToM e HamnpaeJeHHH, uyTO H B Ka-
Tymwke L; (0T aHOZAa K NOJIOXHTEJLHOMY MNoJiocy GaTapeH BEICOKOIO HampsKe-
Hua bB).

H. — Bce 3To scHO U3 pHUCYHKa, HO JJS 4Yero BCe 3TO?

JI. — Toxgymaii. Uto mpoun3oiizeT B MOMEHT BKJIOUEHHS CXEMBI?

H. — Huuero ocoGennoro ... ManyueHnele KaTojoM 3JeKTPOHBI HPUTSAHYTCS
aHONOM uepe3 CeTKy; 3aTeM OHH IPOHAYT MO KaTymkKe L; cieBa HampaBo M uepes
Gartapeto 5,'cHoBa BepHyTcs Ha KaToj. DoJbllle 1 HHUErO He BUXKY.

Jl. — He 3a6yab, uto MexIy KaTymKaMu L u L, uMeeTcq HHLYKTHBHAas CBA3b,
nostoMy GyaeT MMeTb MECTO ellle YTO-TO...

~
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Puc. 36. Uertnipe ¢a3m KoneOanud TOKAa B reTepoiIHHe.
] — KpuBas HW3MEHEHHs TOKAa B aHOAHOH KaTymxke Lji; 2 — To xKe B ceTO4HOH Katymwke L,
OGparuTe BHUMauHe HA pacnpejfe/eHue 3JeKTPOHOB Ha IJIacTUHAX Komjexcaropa C,
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H. — 3r0 BepHo ... 3HauuT, KOrja 4epes Karymky L, nofifer ToK cjieBa Ha-
npaeo, B KaTymke L HaBejeTcsl Mo 3aKOHY HMHIYKLHMH TOK NPOTHBONOJIOXHOIO
HanpasJeHHS.

JI. — ITpaBunbHO. TaK Kak TOK B KaTyllke L; yBelHyMBaeICs, TO HHAYKTHDO-
BaHHBI TOK B Kartymike L GyJeT MMeTb NPOTHBOMOJIOMXKHOE- HalpaBjeHHe, 4TOOH
OKa3aTb CONpPOTHBJIEHHE BO3pACTAHHIO HHAYKTHPYIOIEro TOKa.

H. — Tenepr 310T TOK, MAymuil uepes KaTywKy L cnpaba Hajeso, yBJIeyeT
9JIeKTPOHH CETKHM M NpaBoii miacTHHB KoHAeHcatopa C U colGepeT UX HA KarToje
U JeBoil naactuHe (puc. 36,6).

JI. — Tw BHAMIIL, 9TO ceTKa cTaHeT GoJiee MOJIOKHTEIBLHOMH.

H. — Ho Torzna ona Gyzer cnocoGCTBOBaTh yBEJIHUEHHIO TOKA aHOAA, KOTOPLIR
HaBeleT B KaTywKe L eme Gosee CHIBHBIH TOK, CAejalouliii ceTKy eule 6ojee nonao-
JHUTENBHOH, H ...

JI. — Croiil.. Ecau 1o Gyjemb npogoKaTth B TOM Xe nyXe, TO JOrOBOPHUILCH
BCKOpe 10 MHJJioHa amnep. He 3a6yjp, ofHaKo, uTO aHOJHBIH TOK He MOXKET GecKo-
HEYHO BO3pacCTaThb.

H. — JleficTBuTeNIbHO, OH OrpaHHuYEeH BeJMUYHMHQH TOKa HaCbIMEeHHS.

Crano GiTh, KOTAa ceTKa GyJeT XOCTAaTOYHO NOJOKHTENBHOH, YTOGH aHORHHIM
TOK JOCTHT HachlieHHsd, OH Gosbie He 6yjeT yBeNHyHBAaThC. A TaK KakK OH Gojblie
He 6GyJeT M3MEHATbCS, HHKAKOro ToKa B Karyumke L ue Gyger.

JI. — Kaxkoe 3a6nyxaenve! Koneuno, He Gyner Gojblle TOKa, HHLYKTHDOBaH-
Horo Karymkoi#t L;. Onnako pasBe Thl He BHAHIUb, 4TO TOrxa KoHpxeHcatop C Gyner
3apsikeH?

H. — B camom nene. M oH HauHer, ciaegoBartelbHO, pa3pAxKarbes, NpHUEM
MOTEHIMAJ] CeTKH JiaMnbl oKaxercsi Gojee oTpuuarteldsHbiM. Ho MHe Kaxercs,
4TO B 3THX YCJOBHUAX AaHOXHLIH TOK HauHeT yGbIBaThb.

JI. — Koueuno. Y 5To HOBOe H3MeHeHHe TOKa B KaTyliKe L, BEI30BET B KaTyllKe
L HOBhIi MHLYKTHDPOBAaHHEIl TOK; HO B KaKOM HanpaBleHHH OH MNOHAeT Telnepb?

H. — HecomuenHno, ciesa Hampaso. [Ipexxie Bcero noroMy, uTo ThL CNpallH-
Baellb TAaKHM TOHOM..., @ 3aTeM H MOTOMY, 4TO TOK B Karyumke L, yMmMeHbIuaercs,
a TOK B KaTylKe L c ero 1yXoM npoTHBopeuHs MOHJLET B TOM Ke HaNpaBJieHHH, T. e.
cleBa Hampapo, yTolbl OKasaThb CONPOTHBIEHHE STOMY YMeHbIIEHHO.

JI. — Bor 310 snoruyno! M, takum ob6pasom, Korga KougeHcatop C Gyner pas-
psaxen (puc. 36, ), mpouecc Ha 3TOM He 3aKoHuuTcd. ToK B Kartywke L, Gyzer
NP OROJIKATh HHAYKTHPOBATh TOK B KaTyiKe L, B pe3ysbTare 4ero NOTeHLHAJ CETKH
JlaMIibl 6yIeT CTAHOBUTbCA Bee Goslee U Goslee OTPHLLATRABHEIM H aHOXHbIH TOK B KOHILe
KOHIIOB COBCEM IIpeKpaTHTCH.

...l Bce HauyuvHaeTcs cHayanal

o
o
o
o
o

o

H. — Oxnaxo, kak s BuKy (puc. 36, ¢), KOHZEHCATOD GYNET B 3TOT MOMEHT
cHOBa 3apsiKes. CiiejoBaTeNbHO, OH HauHeT paspsxkaTbcd. [IOTeHLHAN CETKH JaMIIbl
CTaHeT MeHee oTpHuaTeNbHbiM. CHOBa MOSBHTCS aHOAHLIH TOK, KOTOpHl HayHer
BO3pacTaTh...

JI. — 1 Bce Haudercs cuauana! Passe Tel He BHAHIIBL, YTO MLI BEPHYJHCh

K HCXONHOH TOYKe HAIIUX pacCy:KIAeHHi?
M H. — Dr1o npaBaa. Ho sTo Bexb AbABOIBCKH CJOXKHO!

JI. — He nacronbko, Kak tebe Kaxercs. PaccMOTpHM TOKM B CeTOUHOHN H aHOI-
HO#t nengX. TH BUAMIUB, 4TO B CETOYHOMH LeNH TOK HIAET B OJHOM HalpaslieHHH, yBe-
JIHYMBAETCA M yMEHbIUAeTcss, MEHSET HalpaBlieHHe | CHOBA yBeJHYHBaeTcHd H yMEHb-
maercd M T. A.

H. — CuenoBarenibHO, 5TO MepeMeHHBIH TOK?

JI. — Jla. A xakoBa ero yacTtoTa?

H. — KoHeyHo, ero yacTota paBHa COGCTBEHHON YacTOTe KoJeGATeNLHOro
koutypa LC, Haxojserocs B ceToyHoff men# Jamnel. Beib B 9TOM KOHType, KakK

I\ TEI MHE paHbllle 06BACHA, KoHAeHcaTop C nonepeMeHHO 3aps:KaeTcs U pasp fkaercs
| HAa KaTyWIKy HRHAYKTHBHOCTH L.

AN JI. — Oro npasuieHo. TonbKO 3TH KojieGaHHS He 3aTyXaloT U He IpeKpaaoTcs
| >~ mociie HecKONBbKHX KoJeGawHuii, a NOAJepKHBAIOTCA NyTeM MOCTOAHHOrO A0GaBIeHUs
T Y \_! aHeprum, KOTOpYIO NOCTaBNsieT aHOAHASA GaTapes 5, uepes KaTyKy L,, cCBA3aHHYIO
y \ HHAYKTHBHO C KaTylIKoil KoHTypa L.

! H. Mue kaxetcs, uto 5 nousa. Mrak, ABHKeHHe 571eKTPOHOB B KOJe6aTeSbHOM
KOHType NMOXOXe, KaK Mbl yXKe OTMeuaJH, Ha ABHMKeHHe MasTHHKA CTEHHHIX UacoB.
Touno Tak Xe, Kak MasATHHK OCTaHABJIHMBAeTCs IOCJE ONpPEJE]EHHOro KOJHuecTsa
| KosieGaHMH, eC/li HHYTO He NOAAepIKHMBAeT 3TO JABHKEHHe, TaK M 3JEeKTPOHHl KoJje-
' 6aTeqbHOr0 KOHTypa He OyAyT MOCTOSHHO IBHIAaThCA Yepes KaTyIKy HHAYKTHB-
HOCTH MONEPEMEHHO C OQHOM MJIaCTHHBEI KOHJEHcaTopa Ha Apyryio.
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Puc. 37. Ipocreiimne cxemnl pajHONeperaTyHKOB.
a — pagnoreaerpadupii ¢ Kaodoyu K, 6 — paauoTtesedonusit ¢ mukpodonom M.

Yro6n mopnep¥HBaTh ABHXKEHHe MasTHHKA, MMEIOHmasca B yacaX HaTAHyTas
NpyXUHA AOJIKHA COOBWATh KaKAOMy KosieGaHHIO MasTHHKAa COBCeM HeGobiIok
ToJIuoK. B remepartope posib MpyXHHH Hrpaer Gartapes b5,.

JI. — A uTO Xe HWrpaeT poJib CIyCKOBOTO YCTpoiicTBa?

H. — Certxka.

JI. — Hesnalikun, s Te6s NO3APAB/IS0 U NPEACKasHBal0 GIECTAIYI0 Kapbepy
B pamHo.

H. — Cnacu6o' Ho Tenepn, KOria s 3Haw, Kak resepaTop BblpaGaTeIBaeT He3a-
TyXaromue KoJleGaHHs BHICOKON 4acCTOThl, MOXeIb Thl MHe OGBSACHHTb, KaK NPOHC-
XONUT HaNyyeHHe KoseGaHHii?

JI. — 310 ouens npocto. BripabaTriBaeMblfi IepeMeHHbIl TOK BEICOKOH 4acCTOTH
HeOGXONMMO HaMpaBHTh B aHTEHHY. DTO MOXKHO ClejiaTh, CBS3aB HHAYKTHBHO Xa-

Puc. 38. Iduarpammbl TO-
KOB B pajguonepenaTuHke.

@ — HeMOXYJNPOBAHHLIA TOK Bbl-
COKOH 4acTioThl; 6 — MOXYJIM-
pyrouae HU3KO4YacTOTHBIE KoJe-
GaHns; 8 — MOJYJUPOBAHHBIA
BbICOKOYAaCTOTHBIA TOK,

wKy L ¢ Katywkoii L,, BKIIOuUeHHOMH MeX Ay NPOBOAOM aHTEHHH H 3eMiel (puc. 37).

OMECTHB B AHOJHYIO Lenb MaHHU N yJa aTop K (kmoy Mopae), Ml cMOKeM
NoAaBaTh KOPOTKHe HJIH JJHHHLIE CHFHANbl, COOTBETCTBYIOIIME TOYKaM M THpe as-
6yku Mopse. TakuM o6Gpa3om NpPOHMCXOXHT paauoTenerpaduas mepenaua.

H. — Ho mens uutepecyer papuotenedornas nepepaua. M1 T Mue aeman
O6BACHHTD, KAaK yCaXHBAIOTCS NMAaCCa:KUPH HH3KOIH YacTOTH B MOE3J TOKa BLICOKOI
YaCTOTHL.

JI. — Tel npas. D70 oyenb Jerko cpenartb. Mbl MoxeM, HampuMmep, BKJIIOUYHTH
MHKpoQOH B Lenb aHTeHHH. TaK KaK CONpOTHBJIEHHe MHKpohOHa MeHseTcs [Oj
JeHCTBHEM 3BYKOBBIX BOJH, TOK B aHTeHHe OyfeT MEHAThCH B CBOIO ouepenb. HMuaue
rOBOpS, BMECTO He3aTyXalolHX KoJeGaHHA ¢ NMOCTOSHHON aMmIuTyzaol (pHc. 38, a)
MH OyAeM uMeTb KoseGanHs ¢ HaMeHswomefics aMnnuTynoil (puc. 38, ), HIH M O-
AYyJHPOBAHHHH TOK BLICOKOH YaCTOTHL

H. — §1 nouumaio. Korga conpotieienre MHKpoQOHa yBENHUHBALTCH, AMILIH-
Tyda BHICOKOUACTOTHHIX KoneGaHMil yMeHbluaercs. lMIMeHHO B 3TOM H3MeHEHHMH
aMIUIUTYX BEICOKOH 4acTOTHl H 3aJi0XKeH HM3KOYaCTOTHBIE TOK.
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[MpuObITHe noesfa Ha BOK3ah

He3HafikuH. — §1 ouenb cepxKych, U4TO Thl MEHS GPOCHJ AJs CHAa4YX CBOMX K3a-
MEHOB B CaMblii 3aXBaTbIBalOLIHI MOMEHT.

Mbl OCTaHOBH/INCH HA TOM, 4YTO, IOCAJUB MACCAXKHUPa (HU3KYIO 4ACTOTY) B MOE3],
(BLICOKYIO 4acCTOTy), Mbl J1aJIH CHTHAJ OTIPAaBJEHHd... H HALl 1Oe3] BHICOKOH MOAY-
JUPOBAHHON 4YaCTOTHl BCe elie JBHIKEeTC.

JlioGosraiikun. — B caMoM Jene, HACTymuJO BpeMs ero OCTAaHOBHTb., [HI
3Haellb, KOHEUHO, YTO BOJIHEF OCTAHOBATCS HA CTAaHLMH Ha3HAueHHs, KOTOPYIO Ha3H-
BAIOT NPHEMHOH aHTeHHOM.

B anTenue 3TH BOJIHBI BO30YXKAalOT MOAYJHPOBAHHHIH TOK BHLICOKOH UacCTOTHI,
KOTOpHIl ABJAETCA TOYHBIM, XOTH M GoJiee cnaGbIM NMOBTOpPEHHEM TOKa, TEKYIIero
B mepejaomefi aHTeHHe.

H. — 51 BcnomuHalo faxe, 4To 1Js NOJyYeHHS onpeneneHHo# H30HpaTeNbHOCTH
MBI BKJIOUaeM B NPHEMHVIO aHTEHHY (MJIU CBfI3bIBaeM C Hel HHAYKTHBHO) Koneba-
TeJdbHbIl KOHTYp, Ha 3aXKHMaX KOTOpOro o0pasyeTcsl MepeMEHHOe HalpsikKeHHe.
51 xoren mojath 3TO HANpsKeHHWe HA TeJe(OHHEIE HAYWIHWKH, HO TH CKasal, 4TO
51 HMuero He ycabiny. M, meficTBUTeNbHO, 1 HHYEro He MOT OGHapYKHTb.

JI. — Cerogus Thl JlerKo mofiMeIlb NMpHYMHH Heyaauu. He 3aGreiBafi, uto Ha
HAYIIHUKK Thl XOTeJ NOJaTh MOAYJHDPOBAHHOE HAampsXKeHHe BBICOKOMl HaCTOTH.
MemGpana HayUIHHKOB CHMIIKOM «TsiKena», uToGbl KoneGaThCsl Ha BLICOKOH Moxy-
JTHPOBAaHHOH YacToTe. DTOMY MNpENsATCTBYeT HHepuUHS MeMOpaHHL.

H. — Ho ecau 68 cyMeJH H3rOTOBHTh TOHKYIO H JIeTKylo MeMGpaHy, Kotopas
moraa Gsl BHOpHpPOBAThL NpPH BBEICOKOH dgacToTe,...
JI. — ...70 1 Torpa 6bl THI HHYEro He yCJBIIIAJ, TAK KaK TBOE YXO He BOCIPHHH-

MaeT 3BYyKa CTOJb BLICOKOH uacToTel. Malo Toro, TOK TaKoi uacCTOTHl He NpoHier
uyepe3 OOMOTKH HAYIIHHKOB, HHAYKTHBHOCTR KOTOPHIX NpEACTABAsSeT AJd Hero
TPYAHO TPEcIOoNNMOe HpensTCTBHe.

H. — Ho Benp B gefiCTBHTEJbHOCTH TOK BBICOKOH 4acCTOTHI HaC COBCEM He HHTe-
pecyer. Mpl XOTHM cpellaTh CJABIIMMOH MOAYJHPYIOUYI0 HH3Kylo dactoTry. YTtO
KacaeTcsl BBICOKOH uaCTOThI, TO ee poJb moe3fia ceirpasa. Ham HHuero e ocraercs,
KaK 3aCTaBUTb BHIHTH maccaKupa HU3KOH 4acTOTHI.

JI. — Tut cosepuenHo npaB. Onepauus, 1enbio KOTOPOH ABJISETCS U3BIEUEHHE
HU3KOfl 4acTOThl M3 MOJY/NHDPOBAHHOTO TOKa BLICOKOH YacCTOTHl, HA3BIBAeTCH [ e-
TeKTHUpOBaHHUEM .

H. — Ecnu g Xopoiuo noxsau, npouecc IeTeKTHPOBaHH A IIPOTHBOINOJOXKEH Ipo-

meccy MORyJSILMH,

JI. — 310 Tak. B MonyaHpPOBaHHOM TOKe HH3Kas 4acTOTa MPHUCYTCTBYeT B BHIE
H3MEHeHUs aMIIUTY] TOKAa BHICOKOH 4acTOTHl. BEHIIPSMHB 3TOT TOK, MBI BH30BeM
NOfIBJIeHHE HH3KOH YAaCTOTHI.

H. — 4 ue 3nalo, KakK 370 caenarthb.

JI. — Opnnaxo 3T10 npocto. YToGHl BHIIPSAMHTb TOK, JOCTATOYHO NOMECTHTb Ha
€ro NMyTH NPOBOJHHK C OJHOCTOPOHHEH MPOBOAUMOCTBIO, T. €. NPOBOXHHK, KOTODHIH
MO3BONSIET TOKY Jerko NPOTeKaTb B OfHOM HamnpaBJeHHH U He MpOomyCKaer ero,
KOrJia OH TeueT B IPOTHBONOJIOXKHOM HampaBJeHHH.

H. — {1 corcev He mpexcraBisio cefe, KaK MOYKHO H3rOTOBHTb TaKOil MPOBOJ-
HHK-BBIIPSIMHTEN b.
JI. — Ho TH y2Ke 3HaKOM C OZHHM H3 HUX; 5TO JHOJN — JaMIa, B KOTOPOH 3JeK-

TPOHBI MOTYT MATH OT KaToja K aHOLy, HO He HaoGOpOT.
H. — 3r0 BepHo... OG 3TOM 1 He moAymal,



Bot Kak petexTupytoT...

JI. — HUtak, BMecto TOro, 4to6bl COEAHHHTbL C 3aKMMaMH KoJie6aTeJbHOTo
KOHTypa HeNOCPeACTBEHHO HAYLIHHKH, MBI BKJIIOUHM IOCTEI0BATENIbHO C HHMH JHOJ,
(puc. 39). B aToM ciryyae Moy THpOBaHHOE HANP iKEHHe BBICOKO# uacToTsl (pHc. 40, @)
€03/acT B Leny AHoja /] ¥ TeslehOHHBIX HAYMHHKOB T TOK TO.IbKO OJHOTO HanpaBlIeHUs

aj
A
¢ T ﬂ ]
- (Innniil o
Puc. 39. dunox /[ BeimpamasieT > -
BHLICOKOYACTOTHBIE MOIY AHPO- SR SRS
BaHHHIE KONeGanus, 6aaronapsa M s )
YeMy OHH CIbIIIHH B HaylH-
y Hukax T. 3 Puc. 40. T paduueckoe
n3obpaxeHue  mpomecca

IeTEKTHPOBAHHA.
(puc. 40, 6). Bes nuosa Mol uMRIH 6 HM- gbl—co’;’(‘;%yﬂ:ff:f:‘?bg’_'ﬂ':,g‘;‘;’;’f
nyJabCH BBICOKOHM 9acToThl, HAyUIHE Moouye- JieHHble BBICOKOYACTOTHbIE WM~
pelHO B NpPOTHBONMOJOXHBIX HANpaBIEHHSX.  MyAbchl, 8 — TOK HUSKOR wacTo-
Baaronaps BEINPAMHTENLHOMY NEHCTBHIO IHO- TBL
Ja Bce 3TH HMNyJbcH GyayT JAeHCTBOBaTh
yXKe B OZHOM HamnpaBJeHHH.

H. — spukal §I mousn'... Tak Kak MMOYJIbCH MAYT B OXHOM HAaNpaBJIeHHH,
OHH OKaXXyT Ha MeMOpaHy HayIIHUKOB COBMECTHbIe JefiCTBHS, KOTOpHE 6ynyT B 6071k~
el WIH MeHblieH CTereHH NPHTSTHBATh ee. 51 roBopio GONMbIe HJIH MeHbIIe, Tak
KaK aMITHTYAbBI 3THX HMIYJbCOB HEOXHHAKOBBI: OHH H3MEHSIOTCH B COOTBETCTBHH
¢ HH3KOH 4acTOTOl, KOTopas 3acTaBUT BHGPHPOBATh B TAKT MEMOPaHy HayIIHHKOB.

PesepByap, fBAAIOWMNCA aKKYMynATOpPOM-pacnpene-
NHTEeNeM SJEKTPOHOB

JI. — B OCHOBHOM THl NpaBHJIBHO JOTafgajics O CymHOCTH siBneHus. OpHaxo
B HALIHX pacCyXJeHUSX MBH He NPHHSANH BO BHHMaHHe TOT (DAaKT, YTO HMAYJbCHI
BBICOKOHI wacToThl, Jaxe opHoctopoHHHe (puc. 40, 6), He MOryT npofiTH uepes oG-
MOTKH HAYUIHHKOB HM3-3a X GOJBIIOTO0 HHIYKTHBHOTO COMpPOTHBIEHHS.

H. — U1 urto xe? ... OnsATb Mbl HHYETrO HE YCJBIHM?

JI. — YcaplmuM, HO OpH yCJIOBHHU Cri1aXKHBaHHS 3THX HMIYJbCOB Mepej mona-
uefl HX HAa HayWHHKH. [l 3TOr0 napajienbHO HayUWHHKAM Mbl IPHCOEAHHSEM KOH-
nencatop C HeGoNbIIOH eMKOCTH (cM. puc. 39), HoTopblil GyneT 3apsKaThcs B GOMb-
weH UK MeHbiueil CTENEHM HMMYJIbCAMH MOAYJHPOBAHHOTO TOKAa M paspsiKaTbCs
yepes o6MOTKY HayuWHHKOB. 3apsa Gyaer Gojblle HIH MeHbIU® B 38BHCHMOCTH OT
aMITUTYAb UMIyabeoB. OTciofa clieflyeT TaKKe H TO, UTO pa3p AnHkIi TOK (pHC. 40, 6),
KOTOpHI MpoilfeT yepe3s HAYIIHMKH, H GyJeT HaCTOSUIMM TOKOM HH3KOH YaCTOTEHL.

H. — CnoBom, Konzencatop C Hrpaet poib pe3epByapa, KOTopbifl HakanauBaer
CTPEMHTENLHO CeAYIOmHe OAHH 33 APYTHM 3ap skl HMIYIbCOB, a 3aTeM HeNpPephLIBHO
OTAaeT UX TeJedOHHBIM HayUIHHKaM.

JI. — TBoe cpaBuenne BenukonenHo. Buaumo, Tol 370 Xopowo mnous. IIpo-
JioNlxKast aHANOTHIO Janblle, Thl MOXellb CPaBHUTh KOHAeHcaTop C C pesepByapom,
npeJHasHaueHHHIM IV c6opa JOXKJAeBHX Kanelb, M3 KpaHa KOTOPOTO NOTeYeT Hemnpe-
pHIBHast CTpysl, 6oJiee UJIH MeHee CHJIbHAS B 3aBHCHMOCTH OT CHJIbI HOXKJS.
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HesHakKHH NOHAN, YTO TaHOe QAeTeHTHpOBaHHe

H. — Tenepr s nomeiTalock caM BKpaTie H3JO0XKHTb BCe, UTO Thl paccKasa’
0 JIeTEKTHPOBAHHH.

MonyaupoBaHHoe HampsiXKeHHe BLICOKOH 4YacCTOTHl BHIMPSAMISETCH IHOJIOM.
B sToM cayyae o6pasyercs CepHsi BHICOKOYACTOTHBIX HMIYJbCOB OIHOFO Hampasie-
HHUS, HMEIIMUX Pas3/MYHYI0 aMIVIHTYAY. DTH HMOYJbCH HENpephBHO 3apsiKaior
Kougencatop C, KOTOpHIl OTHAET TOK HH3KO{l yacTOoThl B TeNe(OHHBIE HAYIIHUKH...
H MBI CIIBIIIHM MY3HIKY... AX, eciu 6Bl y MeHst GBLI IHOA, st 6Bl He TAHYJ C MOCTPOR-
Koif mpueMHHKal

JI. — Tlopoxnan! [Iuox HeoGXOAHM TOrna, KOTAa peub HAET O BHIIPSAMJIEHHH
JIOBOJILHO 3HAUHTeNbHBIX HanpsxKeHu#. Jns cnabeix ke HanpsiKeHH(I Jyuyuie mpi-
MeHHTb KOHTAaKTHHIH gerextop [ (pHc. 41).

uc. 41. TEKTO no-

Puc. 41. [le A,

T 3BOJAOIIKN IEeTeKTHUpO-
BaTb caabble CHrHafbl.

H. — BeposTHO, TH HMeelb B BHJY CTapHHHBEII KPHCTAJIHUECKH[I RETEKTOD,
COCTOSIIMHA M3 TaJeHOBOro KpHCTalJa H MeTaJJHYyecKOH CHHpallbKH, KOTopas
cJIerka ynupaercs OCTpHeM B [IOBEpXHOCTb KpHcTanjaa?

JI. — Heo6si3aTensHo. KOHTaKTHBbIH JeTEKTOpP MOXKeT GbITh H3rOTOBJEH pas-
HBIMH croco6aMu. Kak TOlIbKO MBI IPHBOIHM B CONPHKOCHOBEHHE [Ba MPOBOLHHKA,
pasnHYaMKEXCH B KaKOM-THGO OTHOLIEHHH (XMMHYECKHM COCTaBOM HJH TeMmmepa-
Typoii), MpOBOAMMOCTb CTAHOBHTCS HEONHHAKOBOH B JABYX HampamieHusix. M taxk
KaK He CyHIeCTBYeT IBYX TeJ aGCONIOTHO HIAEGHTHYHBEIX, MO.XKHO CKa3aTh, 4TO BCE
KOHTaKTHl ABJAIOTCH BhIIpsiMHTedsiMHA! OfHAKO OXHH KOHTaKThl 00JajaloT BHIpH-
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Puc. 42. CxeMa anonHoro jgeTex-
THPOBaHHA. Puc. 43. B pa6oueit Touke M me-
PEMEHHBIC HamNpIXKEHHSA Ha CeTKe
JAaMIibl CO3MAIOT BBITIPAMICHHBIA
TOK B LEIH aHOoAa.

MUTEIbHEIMH CBOACTBAMH, BbIpaxKeHHBIMH Gojlee OTuUeTJIHBO, ueM apyrue. Hampu-
Mep, KOHTaKT M3 CBHHIOBOro Gjecka (rajgeHa) C MeTaJJIOM MpeiCTaBiaieT co6oi
XOpoOWHfi JeTeKTop, XOTH OH OYeHb HEeyCTOHYHB B paboTe H MOXKeT LeTeKTHPOBaTh
TONBKO OYeHb ciaabble TOKH.

H. — O, pa, s 3Haio. BrpoueM. Besp 3TO yBJeKkaTelbHas Hrpa — HCKaTh
«YYBCTBHTEJNbHYIO TOUKY» Ha FaJeHOBOM KpHCTaJle.

JI. — CymecTBYIOT eTeKTOpbl ¢ KOHTaKTaMH, He HMEIOIHMH 3THX HeJOCTATKOB,
HampUMep Mefb H 3aKHCh MeNH, a TaKxKe repMaHuUBl HJIM KPeMHHH CO CTaibHBIM
octpueM. IlocnenHne NeTeKTHPYIOT TOKH OYeHb BHICOKOH YacTOTHI.

H. — Kax 6bl Tam HM OBIIO, § BiXKY, YTO JETEKTOp BCerja fIBJASETCH BHITIPH-
MHTeJIeM.

JI. — Jla. OnHako BHIIpsSIM/IEHHE MOMKHO NPOH3BECTH TaK:Ke H APYTHM CIOCO-
60M, yeM TOT, C KOTOPHIM MbI TOJBKO-U4TO MO3HAKOMUJIHCH. [lJI 3TOrO MOXKHO HC-
[OMB30BaTh YCHIHTEAbHYIO JaMmy, CeTKa KOTOPOIl HaXOAUTCA MOJ NOCTOSHHBIM
OTpHUATEJNbHEIM HamnpsixKeHHeM OT 6ataped 5. (pHC. 42), npH KOTOPOM aHORHLIH
TOK JIAMIIBl paBeH MOYTH HYyJi0 (Touka M Ha HMKHeM H3rube XapaKTepHCTHKH JIaMIIBl
Ha pHc. 43).

MonynupoBanHoe Hampsi)KeHHe BHICOKOH uacTOTHl MOKAETCss MeXILY CEeTKOH M
KaToZOM JaMnbl. B 3TOM clyyae MOMOKUTENbHBIE MONYNEPHOAL! TePEMEHHOr0 TOKa



BHI3BIBAIOT NOARJCHHE aHOAHOTO TOKAa MepeMeHHOl BenuunHel, HaoGoport, oTpHua-
TeJbHBIE NOTYyNepHOoNbl TepeMeHHOro ToKa yBeJIHYHBAIOT OTPHIATENbHBIH MOTeHIHA
CeTKM ¥ TOK B aHONHOH IenH NpeKpamaercs.

H. — I ouenb xopowo npesicTaBisio ceGe, YTO NPOHCXONUT. B aHogHOR memu
NOSIBJSETCS CEPHST HMIYJbCOB TOKAa OXHOTO HAMpaBJEHHS, KOTOpPHIE CIERYIOT ApYr
3a JIpyroM C BBICOKOH 4acTOTOH M H3MeHAIOMEHCs 10 BeJHYHHE aMINIHTYROH.

Konnerncatop C Maloll eMKOCTH, 3apsiKasich, CYMMHPYET OTIeNbHbIE HMIYJBCH
H THTaeT 3aTeM HAaNpAMeHHEM HH3KOH HacTOTHl TeJiepOHHbIE HAYUMIHHKH TOYHO
TaK Xe, KaK ¥ B cJyuae C JHONHBIM NETEKTOPOM.

JI. — [leficTBHTENIbHO, TH XOPOILIO MOHAJN NeTeKTHpoBaHue. Meroxm, mpepcra-
BJEHHBIH Ha puc. 42, HaswBaeTcd aHOXHBM JeTeKTHPOBAaHHEM.
Tsonu npysbs, BeposTHO, CKaXKYT Te6e, 4TO MMEETCS TaKKE H «CeTOuHOE JEeTeKTHpO-
BanHe». Ho TEl UM He Bepb. DTOT TePMHH YNOTPeGJAIOT TONBKO rope-TeXHHKH, He
NMOHUMasOmMe TeXHHKH *. K 5ToMy Tak HasbiBaeMOMY JAETEKTHPOBaHHIO Mbl elle
BEpHeMCs.

* CM. CHOCKY B fBeHafuatoll Gecege.

.

L

LN

Z

oy -

45




ZoKTopaBY
AA§ cAIABbIX

10KOB

YCHAHTEN
ROKTOPA

HE BETEKTHPYEM

AETEKTUPYEM

10000000000 BECEI[ A OI[I/IHH A_'[[]]; ATAS oee eeceee

>

>

: Ha smom pa3 O0aunnas Geceda Hawux 08yx Opyseli nOCGRAWEHA YCUNLEHUIO.
y ITocne moz20 Kar 06L10 YCMAHOBAEHO, HMO OHO HEOOX00UMO KAK OAS MOKOS
: RU3KOH, MAK U 04 MOK06 6bicOKOR nacmomst, JII603RAUKUR U3razaem npun-
: uun mpanceHopMamoprol cesL3U, @ MAKIiCe PA3AUYHbIE CROCOOLL NOAYHEHUS HaA-
b NPANCEHUST CEMOUHO020 CMeWwerusz, 0Gbi4HO UCROAb3YeMble 8 NMPUEMHUKAX C Nu-
>

)

>

p

$00600000000000000000000000000000000000000000000000000000000

manruem om a3arexmpocemu.

C00000000000000

TaroThbl nytewecTBHA

He3nafikun. — VI3 nameli nocnenuefi 6ecenrl s, HaKOHEL, TMOHAJ, KaK IpOHC-
XORUT JETEeKTHPOBAaHHE, T. €. KaK MaccaxHp (HM3Kasg YacToTa) CXONMT C Moe3ia
(BBICOKAs 4acTOTa), KOTOpHIH €ro NMpuBe3 Ha CTAaHUHUIO (MPUEMHHK).

Teneps s ropio XenaHueM HauaTb, HaKOHEL, MOCTPOHKY XOTs GBI CaMOTo Mpo-
CTOrO MpHeMHHKA, COCTOSIEro M3 KoseGaTelbHOT0 KOHTYypa, LMOAHOTO JeTeKTopa
U IpOMKOrOBOpUTeNS.

JlioGo3HalikuH. — BeuHo TH mepenosiHeH HecGLITOUHBIMH HAesMH. ['pomkoro-
BOpHTEJb y TAKOro MpHeMHHKa GyJeT HeM, Kak pbifa.

Ter 3a6uiBaels, 4TO TBOI Maccakup, mpojestaB GONMBLIOR MyTh (CO CKOPOCTHIO
300 000 km/cex), mpuGEIBaeT K NMPHEMHUKY OUYEHb yCTalbIM M 3HAUHTENBHO OCJa-
GeBmum!..

H. — Ecrb oryero!..

JI. — Tak BoT, TOK, B036ykKKaeMbll B TBOEM MpHEMHHKe, OyneT CIHIIKOM cla-
6BIM, uTOOBl pacKayaTb TPOMKOroBopuTeNb. [103TOMY mocCie neTeKTHPOBaHUS MEpex
mogauelf Ha IPOMKOTOBOPHTE/Nb €ro Hafo YCHJAUTh. B 3TOM M 3akioouaercs pofb
ycHaTeHUSs HU3KOH wacTtoTn (YHU). B pesynbrare meficTBusi ycu-
JUTeNsT MNPOUCXONUT YBeJHYEHHe aMIVIUTYAbl HU3KOH YaCTOTHL.

Ho, ¢ gpyro#t cTOpoHBI, eC/IM maccaskHp efieT U3jaleka, TO y Hero He G6yjer
naxe CHJIBl CofiTH ¢ moe3pa. MHaue roBopsi, TOK, KOTOpHI BO3Gy:KpaeTcsi BOJHAMH
B MpUEMHOH aHTeHHe, OyJeT TaKHM cJa6biM, UTO ero Heldb3si OyAeT AarKe NMpOLeTeK-
THPOBATh.

H. — $I nymaio, uTo B 2TOM clyuae HeOGXONHUMO YKPENMHTh CHJIBl Maccaxupa
nepej ero BHIXOJAOM W3 Moe3fa.
JI. — HMmenro Tak ¥ jgenaior. TOK BBEICOKOfl 4acCTOTHl NMpeABapUTeNbHO yCHIH-

BaloT. Dmarojapsi ycuJdeHHI BHCOKON "wacToTu (YBY) yraerca
[IeTeKTHPOBATh faXKe caMble clabble curuansl. CrefopaTenbHO, yCHJIEHHEe BLICOKOH
4aCTOThl CHOCOOGCTBYET YBEIHYEHHIO Y Y BCTB HTeJ b H O C T H NPUEMHHKA HIH,
MHaye roBopsi, AaJbHOCTH AefCTBHS.

HesHalikuH thopmynupyeT 3ajady

H. — CnoBoMm, B XopollleM NpHEMHHKE JONKHO MPOH3BOAUTHCA YCHIEHHE
BBICOKOH M HM3KOH yacToTl (pHc. 44). Ho uTo Kacaercs ycu/eHusi, TO f moJiaraio,
MBI yiKe BCe y3HalH.

JI. — I'ny6oko 3a6nyxknaembcst, ApyxKuule. TH 3Haellb 0 pOTH YCHIHTENIbHON
JIAMIIBL U O TOM, YTO MaJjlefniHe U3MEHEeHHs HaNpsKeHHs, MOJaHHOTO Ha BXOJ JaMITHl
(T. e. MeX1y CeTKOH H KaToJ0OM), BBI3HIBAIOT 3HaUHTelbHble H3MEHEHUS aHOXHOrO
Toka. Ho Tl coBceM He 3Haelb, KaKHM 00pa3oM YCTPOeHbI ILeNH CBSI3H, KOTOpHIE
MO3BOISIOT BKJAIOYUTD NMOCAELOBATENbHO JBE YCHIHTEJIbHBIE JaMIHL.

H. — Mofi yuuTens mMaTeMaTHKH BCErJa yTBep:kKjpaJ, 4To sicHo cdhopMyaupo-
BaHHasl 3ajaya y¥Ke HANOJOBHHY pemreHa. Tak BOT si U MOMLITAIOCh U3JIOXKUTh 3a-
Jauy, KOTOPYIO TH TOJIBKO UTO MHE 3a71aJl.

B namne (puc. 45) uMeercsl «<BXOX» — 3TO CeTKa W Karol. Mexay sTUMH AByMS
3JEKTPOLAMH BKJIIOUAeTCsl NepeMeHHoe HanpsgkKeHHe BHICOKON HIH HH3KOM YacTOTHL.
Kpove Toro, mmeercsi «BBIXOA» — 3TO aHOAHAN LieNb, B KOTOPOfl MEXAy aHOIOM H
MONOXKHTENbHBIM TMOJIOCOM HCTOUHHKA BBICOKOTO HanpsiKeHHS Mbl MOXEM CHHMAaTb
H3MeHSAIOUMHCS MO BeTUuHHe aHORHHH ToK. Ho 4ToGbl 3acTaBuTh paboraTh clenyio-
IyI0 JaMIy, HaM HyXKeH He MepeMeHHbI TOK, a MepeMeHHOe HanpsKeHHe, KOTOPOe
MBI JOJIKHHI MOJATh MEXIY ee CeTKOH M KaToZOM.
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Puc. 44. Ipocrefimas ckeneTHas CXeMa NPHEMHHKa Puc. 45. ,Yernpe oc-
npAMoro YCHACHUS. HOBHBbIE TOYKH® JaMIbl

YBY — ycuautenb BbICOKOA HYacTOTHI, NMOBLIMIAIOIMHA YYBCTBH- (Ha BXOme MEeXI1y cert-
TeAbHOCTb M u3buparteabsocth; J — nerektop; YHY — ycuan- KOl U KatoIoM U Ha
Teab HU3KOR HYACTOTbI, YBeIMUMBAIOIMUA TI'POMKOCTD 3ByYaHWs; BBIXOZE MEXIY aHOIOM

Tp — rpomkorosoputes. H TMONOXHUTENIbHbIM M0-

JIOCOM HCTOYHHKA BhI~

JI. — Te Ha npaBuiabHOM nyTtH. Hanpamupaercs COKOTO HaNpAKeHus).

HeoGXONHMOCTb PeoGpa3oBaHHsl NepeMeHHOTO0 aHOJHOTO
TOKa B NepeMeHHOe HampsiKeHHe.

H. — Jt0 Jerko ckasaTh, HO § HE BHXKy, KakKHM 06pa3oM 5TOFO MOMKHO J0-
6uThbeo,

JI. — Takoe npeo6pa3oBanne MOXKeT GHITb CHeJaHO, HanNpHMep, NPH NOMOIILH
TpaHcdopmMarToODpDa.

Ctapoe 3HaAKOMCTBO

H. — A uro 3710 32 npu6op — TpaHchopmaTop?

JI. — Tpauchopmarop? Tak Bexb 3TO TBO# CTaphili 3HAKOMBIf, TOJTLKO THI HE
sHall ero UMeHH. Tak Ha3bIBalOT NpHGOP, HMEIOUIHH JBe HHIYKTHBHO CBS3aHHBIE 06-
MotkH. THI yiKe 3Haelb, YTO KOTJa MO NepBOil OGMOTKe NPOXOIHUT H3MEH AIomHuics
[0 BeJHYlHE TOK, BO BTOpOH OOMOTKe HaBOJUTCS HHIYKTHPOBAHHOE HallpsIXKeHHe.

Ecnu uepe3 mepByio 06MOTKY (Ha3bIBaeMyio NnepBHYHOH) NPONYCTHTbL NEepeMeH-
HBIl TOK, TO BO BTOpOi#i O6MOTKe (BTOPHUYHOII) 3JEKTPOHLEI HAUYHYT NMOCTOSIHHO Iepe-
MelaThCsi B COOTBETCTBHH C HHIYKTHPYIOIMM TOKOM, CO31aBasi TaKHM o6pasoM
nepeMeHHOe HampsiXeHHe MeXIy KOHIAMH o6MOTKH (pHC. 46).
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Puc. 46. IlepemeuHsiit - s -
TOK B NEpPBHYHOH 06- 1l -

Motke [ TpaHchopma- 'l};:l_ -Il'&*l
10pa Tp HaBOJUT Mepe- e

MEHHOE  HamnpsKeHHe Puc. 47. TpauchopmartopHas
Ha 3aKHMax BTOPHYHOH CBA3b JBYX YCHIHTEIbHBIX
obmotku /1. JaMiL

H. — Tenepb s BUXKy pellieHHe: JOCTATOYHO BKIIOUHTh B aHOIHYIO lleNb nepBoi
JlaMnibl IepBHYHYI0 OGMOTKY TpaHChOpMaTOpa, a ero BTOPHYHYIO OGMOTKY NpPHCOENH-
HHUTb K CeTKe H KaToay BTopoil Jammbl (puc. 47). Ilpu 3T0OM B mepBHYHOH OGMOTKe
GyleT NpOXONUTh U3MEHSIOWHACST MO BeNHuYMHe aHOXHBI TOK mepBoit Jamnbel. Ou
HaBeJleT NepeMeHHOe HaMNpsiKeHHe Ha KOHLAX BTOPHYNOI OGMOTKH, KOTOpOE OKa-
KeTrcsi NPHIOKEHHBIM MeXJy CeTKOH M KaToAoM BTOpOH JaMmbl... OfHuM CI0BOM,
BCE, KaK BOJHTCA BO BCEX XOPOLIMX JOMax.

JI. — Ilogoxnau TopKecTBOBaTh, npyxHme. [loka Hama cxeMa HMeeT cepbes-
Hblil HepocTaToK. Thl, BEpOSITHO, }JKe 3aMeTHJ, 4TO Kaxjas JaMna B 3TOH cxeme
HMeeT CBOH HCTOYHHK BHICOKOTO HAFpSKEHMs, NpejHasHaueHHbI IJs co3jaHus
anogHoro Toka. OxHako MyeT JH peyb 0 6aTapee HIH O APYTOM HCTOYHHKE MHTAHHS,
OH sIBJfieTcsl JoporocrosimuM npuéopoM. Tenmepb npexcraBb ceGe, YTo eclH (B HeldsX
NoNTyyeHusi GOMBIIOTO YCHIEHHS) MH XOTHM NPHMEHHTh He JBe, a TPH HJH GoJblie
JIaMIl, TO HaM NOHAJOOHTCS CTOMBKO e HCTOYHHKOB BHICOKOI'O HAampfiXKeHHS, a 3T0
GyZzer conpsiKeHo C GOJNBUIHMH pacXoZaMH.
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H. — A, moxer GHITb, MOXHO HCINONB30BATb ONHH OOILHH HCTOYHHK NS MH-
TaHHS BCeX JaMm?

JI. — VmenHo Tak H jenaercs B JAeiicTBHTeNbHOCTH. [locmorpu Ha puc. 48;
TPH YCHJIHTeJbHHE JaMIbl MIHTAIOTCS OT OAHOTO HCTOYHMKA BBLICOKOI'O HalpiXeHHS.
#1x KaTOAB COENMHEHBl C OTPHILATEIbHEIM MOJIOCOM.

H. — Mue kaxeTcfl, YTO 3TO MpPaBHABHO. BMecTo TOro, uTOGH FOTOBHTH €Ly
I KaXnoll NaMmbl HHAHBUAYaTbHO, HX KODMAT H3 oOOwWwell KyXHH pecTopaua.
JI. — TMockonbKy ThI AOLIEN O 3TOTO CaM, MO3BOJIb TeGe HAOMHUTD, UTO MHTa-

HHe JIaMMbl COCTOHT HE TOJABKO M3 HCTOYHHKOB BLICOKOTO HaMpsIKEHHS H Hakala,
HO M M3 HCTOYHHKA OTPHIATENBHOTO CETOYHOIO CMEI[EHHS.

H. — [eiictButensuo. I coBepuieHHO 3a6bu1 06 3TOM A0GaBIEHHH, O KOTOPOM
Thl y3Ke roBOpHJI. ECIH & NpaBHIbHO MPHMOMHHAIO, CETKA JOJKHA UMETb TaKoe OT-
pHUaTeJbHOE HaNpsXKeHHe N0 OTHOWEHHIO K KaTopy, uTob6bl pafouast TouKa HAXO-
Jujaach Ha MPSIMOJHHEHHOM yyacTKe XapaKTepHCTHKH JaMIbl, H MOJ neficTBHeM
MPHJIOKEHHOTO K JaMne NepPeMeHHOTO HampsXKeHHS CeTKa HHKOrja He HO/MXKHA
CTAHOBHTBLCH IOJIOXKHTEIbHOH.

SHRORD NORE
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Puc. 48. Ilutanue tpex aamm ot obuero
HCTOYHHKA BBICOKOTO HampsikeHusi b,

JI. — Tul 3a6B171, 4TO ceTKa JOIKHA UMETh TaKOe OTpHIaTeJbHOE HallpsKeHHe,
yToGHl pabouasi TOUKa HE BHIXONHJIA 3a Mpenensl NPSMONHHEHHOH 4acTH Xapakre-
PHCTHKH BO HM30exauHe HCKaXKeHHH NpH YCHJIEHHH KoseGaHHH.

H. — KakuM e nyTeM Mbl MpaKTHYECKH clenaeM CeTKy OTpHIATeTbHOH MO
OTHOULIEHHIO K KaTofy? §I AyMalo, 4TO Mpolle BCero HCMoJb30BaTh [/ 3TOTO MajleHb-
Kylo 6atapeiiky oT KapMaHHoro (oHaps.

JI. — Tak penaioT B npHeMHHKaX, MTHTaHHE KOTOPLIX TPOH3BOXHTCS OT GaTapeit.
Ho GonbmmuHCTBO cOBpeMeHHBIX pafHONPHEMHHKOB NMHTaeTcs He oT Gartapei, a oT
OCBETHTEJIBHOR CEeTH MepeMeHHoro Toka. UToGbl B 3TOM Clyyae MOJNYYHTh Hamps-
KEeHHe CMeLIeHH:A, NPHMEHSIOT CTOMb K€ OCTPOYMHbIH, CKOJNb H NMpPOCTOH HpHeM,
HCIOMb3YsI MajleHHe HaNpS:KeHHs 3a CYeT aHOZHOTO TOKa Ha CONMPOTHBIEHHH, BKIO-
4eHHOM B Ileb KaToja.

HesHaliKWH B pony anexTpoHa

H. — Cravana ckaxXH MHe, 4TO TaKoe MajieHHe HaMpSIKEHHS.

JI. — Korga moToX 3/€eKTPOHOB BCTpPEeYaeT Ha CBOEM NYTH CONMPOTHBIEHHE,
SJIeKTPOHBI NPEOJ0NeRaIoT ero ¢ TpyaoM. [loaToMy Ha BXOfle CONPOTHBIEHHS MpPOHC-
XOMHT HaKalJHBaHHe 3JEKTPOHOB, a Ha BHIXOAE CONPOTHBIEHHS 3JEKTPOHOB OKa-
JXeTcs Menblle, yeM Ha Bxojge. CiefoBaTelbHO, BXOJ COMPOTHBJIeHHS Oyner Gosee
oTpHuarenex, yem BbIXoh (puc. 49). Co3paHHOe TaKHM 00pa3oM HampsKeHHe NMpH
MPOXOXKIEHHH TOKAa uyepe3 CONMPOTHBIEHHE Has3blBaeTC MajJeHHEeM Hamp f-
K eHHu s Ouho TeM Gonblue, yuem GoJblie MPOXOASUIHIT Yepe3 COMPOTHBIEHHE TOK
H yeM GoJblle CaMO COMpPOTHBIEHHe *.

H. — 9To noxoxe Ha nosefieHHe Jiojel, KOTOphle, CTpeMsICh BHIATH H3 MOMe-
LeHHUsl yepe3 Y3KHH MpoOXoh, CKamauBaloTcs mnepey HHM. Korpa oHH, HaKowel,

* TMapgenne HanpsiXeHus (B BOJbTaxX) PaBHO TMPOH3BERCHHIO BEHYHHBI TOKa (B aMmmepax)
Ha conpoTHBJeHHe (B oMax): U = IR. 310 ppyroe BhipaxeHHe 3akoHa Oma, chopmysnpoBaHHOrO

B neppoft Gecexe B pume / =5 HenocpeACTBEHHO H3 Hero BhiTekaloulee. Hanpumep, TOK 3 a,
MPOXOAAIHY uyepe3 CONPOTHBJICHHe 5 ox, cO37aeT MageHHe HanpsikeHHa 15 e,
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BHIPHIBAIOTCA Ha TIPOCTOP, e MOXHO CBOGOAHO B3JNOXHYTb, TO CPa3y NOHHMAIOT,
9TO TaKO€ PAa3HOLTb AaBJEHHA WM MajeHHe HanpSKeHHs.

JI. — §1 BHXKy, YTO THl JIETKO BOIIEJ B DOJb 3JMeKTpOHA. UTOGE BepHYThCH
K BONpPOCY O CETOYHOM CMeleHHH, cobepeM cxemy (puc. 50), B KOTOPYIO BKAIOUHM
CONPOTHBJIEHHE R Ha NMYTH aHOZHOTO TOKAa MEXJY OTPHIATeJbHEIM IOJIOCOM HCTOY-
HHKa BBLICOKOIO HampsfikeHHs M KatonoM. [ToTOK 2/eKTPOHOB BHYTPH JiaMIbl HJET
OT KaTofja K aHOAY, @ BO BHeIIHell LlemH OH NPOXOJHT Yepe3 MmepBHYHYI0 OOMOTKY
TpaHcopmaropa cBsi3H Tp, HCTOUHHK BBHICOKOTO HANpSXKEHUS W yepe3 CONPOTHBIe-
HEe R BosBpamaercsi Ha Karton. Ilpoxons depes compoTHBIEHHE, 3TOT MOTOK 06pa-
3yeT Ha ero KOHIAX MajieHHe HaNpsKeHWsl, MpHUYEM 3HAK HA €ro HIXKHEM KOHIe
OKaXeTCsi OTPHUATeNbHBIM IO OTHOMIEHHIO K BepXHeMYy.

neHne R, TOK CO3ZaeT Ha ero KOH-
ax MnajeHue HanpsXeHHs.

L__:: Crpenko#t mokasaHo HanpaBieHHe

- - ABHXEHHA 3NEKTPOHOB.

B2 DN / Puc. 49. Ilpoxons uepes CONpoTHB-
&8 Oo'%&fg 00 00%%8 z

Cerka mpHcoegMHeHA K HUKHEMY KOHIY CONPOTWUBJIEHHS, a KaToi — K BepX-
Hemy. Takum o6pasoM, ceTka GyjmeT UMeThb OTpHIATe/NbHOE HaNpsfKeHHe MO OTHO-
IIeHHI0 K KaToxy.

H. — 9r0 okazanock noBoabHO npocTeiM. Ho nia yero cinyxut Kongeuncatop C?

JI. — He 3a6yapb, 4TO aHOAHBIA TOK JaMIbl SBISI€TCS MOCTOSIHHBIM TOJNBKO 1O
TeX Nop, NoKa MOCTOSHHO HampsiKeHWe Ha cerke. Korpa Xe K ceTKe NpHKJIajgbl-
BaeTcsl MepeMeHHOE HalpsiKeHHe, TO H TOK B aHOJHOIl LeNH HauMHaeT H3MEHSThCS
¢ Toii XKe yactoToH. VaMeHsomuiicss aHOAHBIE TOK C TPYAOM MNpPOXouHJ Ol uepes

P &
bzod I L A
R, ”, R, Cuizod
] CzT

n}_ lr__

Puc. 50. Anonuetét ToK, mpo- Puc. 51. JIByxX@aMnoBHH yCHINTENb, B KO- ,
XOIs yepe3 CONMPOTHBAEHHE R, TOPOM CETOYHOE CMEl{eHHE CO3MaeTcad C
CO3JaeT HampsKeHHe, KOTO- MOMOLBIO CONPOTHBICHUH Ry U Rs.
poe MNpPHUKJIaIbiBACTCH MEXAY

CeTKON M KaToAOM JaMIIbL

COTIPOTHBIIEHHE, KOHAEHCATOP JKe NPeiCTaBaAsgeT NI 3TOro Toka Gosee Jerku#f myTh.
ToBopsT, 4TO uepes KoHupeHcatop C MPOXOAHT MEpeMeHHas COCTABASIOAs AHOXHOIO
TOKa.
H. — 3naunt, TaKoe CONPOTHBIEHHE NI MONYYEHHS HAMPSIKEHUS CMEILeHHS
NOTKHO GbITh BKIIOYEHO B aHOAHYIO IeNb KaXKJOH YCHIHTENbHOH JaMIbl?
. — Koneuno. [Ia5 npuMepa s HapHCyIO Te6e CXeMy C ABYMSI YCHIHTEAbHBIMH

Cep/IeYHHUK, YeM uepe3 BO3NyX, HH)_‘[yKTHBHOCTb OﬁMOTKH HaMOTaHHOIl Ha cepieyHHk,
YBE&JIHUYHEAETCH. TOGBI nepemeﬂnbm TOK, nporexalomuu yepes 06MOTKH, He HaBO-

AHJ TOKOB HHAYKUHH B CAMOM CepJeyHHKe, ero CO6HPa}OT H3 TOHKHX H30JIHDOBaHHBIX
TNJIaCTHH.

namnami (puc. 51), cesizanHbIMH TpaHcdopmaTopoM Tp. IlepBast nonyuaer cMemenue
OT COMpOTHRBJEHHA R;, a BTopafd — OT CONPOTUBJEHHS R,.
A=A A A

TpchcbopmaTopbl JHHABHOHW H BbICOHOH 4YaCTOTh!

H. — A uro 370 32 mapaneNbHbIE JHHHH, KOTOPHIE Thl HAUepTHI MeX1y o6MOT-
KaMH TpaHcdopmaTopa?

JI. — Tak ofo3nayaercst CTalbHOH CepleuHHK, HCNONb3YeMbiil B TpaHcopMa-
TOpax HHM3KoH uyacToTH. Tak KakK MarHHTHOe moJe Jerye NPOXOAHUT Yepes CTajlbHOH




H. — A noueMy CepieuyHHKH [eJal0T TOJBKO Ans TpaHchopMaTOpPOB HH3KOK
YaCTOTHI?

JI. — ToToMy uTO TOKH BBICOKOH YacTOTH H3-3a GOMBIIOH 4acTOTHl HX H3Me-
HeHHsi co3fanu Gul B cTanu Godbluye moTepH Ans Bo3bGyxpatouiero Toka. IToatomy
Ha BBICOKMX 4acTOTaX NpeANOuHTAlOT HCIONb30BaThk TpaHctopmaTophl Ges ceppeu-
HHKOB,

H. — Henws3s nu, oAHako, yMEHBIIHTb HHAYKTHBHEIE TOKH JO MHHHMYyMa,
cllenaB CeplleyHHKH ¢ GONBUIAM CONMPOTHBIEHHEM JJIf HABOAMMHIX B HHX TOKOB?
Moxuo 6ri1o GBI, HApPHMEp, COCTABHTh HX H3 MeJbyalIIMX yaCTHYEK CTaJaH, H30/H-
POBaHHBIX APYT OT Apyra.

JI. — Taxk uacro u genawor. [1s TpaHcopMaTOpOB BHICOKOi YaCTOTH Ceprey-
HHKH INIPEeCCyioTCsi H3 ChelHanbHOf Macchl, COCTOsSEH M3 CTaIbHOTO NOpPOLIKA,
NCpeMeillaHHOTO C H30MAHOHHBIM MaTepHaloM.

B

Puc. 52. TpanchopmaTtop CBsI- Puc. 53. Tpancpopmarop css-

34 BBICOKOH YaCTOTH C Ha- 3H BHICOKOW YacTOTHI C IBYyMA

CTPOEHHOHX BTOPHYHOH 06- HaCTPOCHHBIMH OGMOTKaMH.
MOTKOH.

H. — CnoBoM, enMHCTBEHHOe pasjiHyHe B YCTPOHCTBE YCHIAHTesNell BHICOKOH H
HH3KOH YaCTOTHl 3aK/II0YaeTCsi, C/IH S NPaBHIbHO TOHAM, B CeplleyHHKe. B mepBom
clyyae — 3TO BO3AYX HJIM CTaJbHOH [MOPOIIOK, BO BTOPOM ~— JIUCTOBasi CTanb.

JI. — Her, pasuuua snayutenbHo riay6xe. Korjga ycHIHBAIOTCS TOKH HHU3KOR
4aCcTOThl, 0CO60€ BHHMaHHe JOKHO GBITh yIeleHO TOMY, YTOGbI BCE 4acTOThl YCHJIH-
BalHCb PABHOMEPHO BO H36eKaHHe HapyIUeHHsS MPONOPUHOHAJIbHOCTH B HHTEHCHB-
HOCTH 3ByYaHHS OTAENbHBIX 3BYKOB. Mbl He 3aHHTepPeCOBAaHEI B TOM, YTOGH Kakoii-
HHGYIb 3BYK BBIEJAA/NCA B yuep6 ApyTrHM.

Uro Ke Kacaercs BHICOKOH yacTOTHI, TO AJIsl HAC ype3BhiualiHO BaXKHO OTOGpPATh
TOJBKO TOT TOK, YacTOTa KOTOpPOrO COOTBETCTBYeT NpPHHHMAaeMOi HaMH CTaHIHH,
HCKJIIOYasi TOKH IpYyTHX 4acToT.

H. — 3HayuT, B yCHJIEHHH BEICOKOH yaCTOTHl HAJO HCMOJb30BaTh H3GHpaTeb-
Hble KOHTYpBl CBfA3H, MHAue TrOBOPS HACTPOEHHHIE KOHTYpHI?

JI. — Kouneuno. HyxHo, 4TOGHI pelleHHe 3aaull MOBLILEHHS H36HPATeTbHOCTH,
HAayaTOe B HACTPOCHHOM KQHTYpe aHTEHHE!, GbIJIO NPOJOJIKEHO CHCTEMOfi KOHTYpOB
CBfI3H B YCHJIHTeJe BHICOKOH yacToTel. Mbl Hcmonaesyem uaGuparenbible TpaHchop-
MaTopbl, HacTpauBas ofHy (puc. 52) uan gaxe obe (puc. 53) oomorku. Takue TpaHc-
(opMaTopel MPOMYCTAT TOK TONBLKO TOH YaCTOTHl, Ha KOTOPYIO OHH HACTPOEHH,'
HCKJoyas J106yio Ipyryio.

HCHYCCTBO HCNONb30BaHUA NPOTUBOAEHCTBUA

H. — Mens c6usaer ¢ ToIKy 0fHO o6cTosiTeNbCTBO, JI0603HafiKuH. [TockonbKy
HepeMeHHEIH TOK yepe3 MepBHYHYIO OOMOTKY TpaHcdopMaTopa BEHI3BIBAET NMOSIBIEHHE
[epeMEHHOro HampsiXKeHHs Ha KOHIlAX BTOPHYHOH OOMOTKH, MOYeMY HCIOAb3yercs
TONbKO OAHH K3 KOHIOB BTOPHYHOI OGMOTKH?

JI. — YT0 TB 3THM XOuelb CKa3aTh?

H. — Bosnukaer Bonpoc, He/lb3s JH BBIBECTH TOYHO OT CEPEAUHBI BTOpHUHON
OGMOTKH OTBOJ M 3a3eMJIMTh ero. B 3ToM ciyuae HanpsiKeHHe HA KaXKAOM H3 KOHI[OB
OGMOTKH IONepEeMEeHHO MEHsJIO Gbl 3HAK OTHOCHTENbHO CPeaHeH TOuKH (KOoTopyio,
eCJIX 51 TPaBUJIBHO MOHSLI, MOKHO pacCMaTpHBaTh KaK TOUKY HYJeBOTO MOTeHIHaa).

JI. — 310 HelCTBHTENBHO TakK, APYXuume. Takasi cXeMa IOX0XKa HA Kayead
B BHJe JNOCKH, CepeAHHAa KOTOPOil ONMpaeTcs Ha Kakylo-HUOGYnb moxcTaBky. Korpa
pe6eHOK, CHAAIHA Ha OIHOM M3 KOHIIOB JOCKH, NOZHHMMAaercs, APyrod — Ha mpo-
THBOMOJOXKHOM KOHIE OnycKaercs H HaobopoT. TBosi Haes BeamxosenHa. MoxkHo,
ZEHCTBUTENIBHO, NONATh HalpAMeHHS NPOTHBONOJNOXKHLIX MONAPHOCTEH, BO3ZHHKAW-



mue Ha 060HX KOHLaX BTODHUHOA OGMOTKH, Ha CeTKH ABYX Jamn. TakuM o6pasom
OCYLIECTBIAIOT CHMMETDHYHYIO HJH ABYXTaKTHYIO cXeMy (Ha PagHOMI0GHTENbCKOM
JKaprose OHa Ha3HIBAeTCH TaKxke NMyIINyJbHOH CXeMoH).

H. — Eme ogHO H306peTenHe, KoTOpoe y MeHS yKpadH N0 TOTO, KaK f ero
cnenan! Hy, He BaXKHO, Y0BOJNLCTBYEMCS TeM, YTO JaMMbl KayalioTcs Ha Kauessix.
Onnako MHE He HpaBHTCH pacnpefefeHye aHOAHEIX TOKOB B 3THX JaMnaX. Begp
KOTZa OJIUH U3 TOKOB yBeJHYHMBAaeTcs NMpH yBeJIHUEHHH HANpSXKeHHS Ha CeTKe, Apy-
roii JO/KeH NajaTh, TakK KaK HanpsKeHHe Ha BTOPOH ceTKe MPH 3TOM yMeHbIUAeTcs,
Kak 1yT GHITB?

JI. — Bor Toxe Hesapaua, Oeaunifi Hesnalikuu! Ognako BHIXOA M3 moJdoxKe-
Husl KpafiHe mpocT. JLoCTaTOYHO NMPHCOEAHHHUTb aHOABI JaMI K KOHLAM Apyroro
TpaHchopMaTopa, Ha CPeRHIOI TOYKY KOTOPOrO BKJ/IOYEHO aHOJHOE HampsiKeHHe
(puc. 54).

H. — Muoro Met oT aT1oro BuiurpaeM! Kak, TH Xouellb, yToGHl TaKas cxema
paborana? Bepb geficTBHe 0GOMX aHOAHBIX TOKOB B3aHMHO KOMMEHCHPYETCH, Tak
KaK NMPH yBeJHYEHHH OFHOI0 K3 HHX JPYroil yMeHbllaeTcd ¥ HaoGOPOT,

Puc. 54. CxeMa IBYXTaKTHOro Kackaza.

JI. — Tul nmpocTo He yues, YTO HampaBJeHHe THX TOKOB TaK¥e IPOTHBOIMO-
JIOXKHO — OT pa3HbIX KOHLOB OGMOTKH K cepefiiiHe. [ToaTOMy KOrja of{H TOK yBe/lH-
uiBaeTcsl, oberasi BUTKH B OJAHOM M3 HampaBleHHil, ApYyrofi yMeHbLIaeTcs, HO NpH
9TOM O6eraer BUTKH B IPOTHBONOJOXHOM HampasieHuH. ClenoBaTenbHO, 3(PEKTH,
co3jaBaeMbie STUMH TOKaMH, HHBIMH CJIOBaMH TOKH, HaBeJeHHble BO BTOPHYHOH
06MOTKE, CYMMHpYIOTCS.

H. — Kaxercs, Thl IpaB, TaK KaK Ba OTPHILAHHS 5KBHBANEHTHH! YTBEPKIEHHIO.
Ho paspeun MHe mpoaHanu3dpoBaTbh paboTy CXeMbl MeToAMuecKH. JlomycTHM, uTO
TOK uepe3 Jamny JI, yBenuuuBaercs, a uepe3 Jamny JI; yMeHbluaeTcs.

JI. — Ilyctb, KpoMe TOro, TOK JiaMnsl JI, o6eraer nepBHYHYIO OGMOTKY BTOpOro
TpaucdopMaTopa 1o yacosoii cTpesnKe, a TOK JaMIH JIg — MPOTHB 4aCOBOH CTPeKH.
Yro nmpu sTOM mpou3oiimer?

H. — 3akoHbl MHAYKIHH HENpEeNOXKHEbl. YBSIHUMBAMOWHKiACA TOK JaMmnsl JI,
HaBeJeT BO BTOPHYHOI OGMOTKE TOK IPOTHBOMOJOXKHOIO HanpasJeHHus, T. €. MPOTHB
9acoBOH CTPENTKH HAlIUX MPEcHOBYTHIX 4aCOB.

JI. — A ToK Jaamnm JI4?

H. — B cuny T0ro, uTo OH yMeHbIIaeTcsi, HaBEJleHHHIH TOK NOJKeH HMeTb TO
Ke HampaBpJeHHe, T. e. ONATb-TAKH MPOTHB yacoBolf crtpenku. Ilopasurenbuo!
Hanpapienue 060HX HaBeJeHHBIX TOKOB OAMHAKOBO!... A B KaKHX ClyyasX mpHMe-
HSIIOT JBYXTaKTHBIE CXeMBbI?

JI. — B OCHOBHOM B BHLIXOJAHBIX KacKajax, YTOGH MOJNBECTH K FPOMKOTOBOpH-
Teno ['p MOIHOCTb, YBeJTHYEHHYIO B pe3ysJbTaTe COBMECTHOH paGoOThl ABYX JaMIl.
Ho s 6otock, 4TO ec/iu cerofHs BeyepoM Mbl GyfeM MPOZOAKATh COBMECTHYIO pabory,
«MOUIb» HAIIMX YMO3aK/IOYeHHH ymnager...

L
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Bce udem nausrywmum obpaszonm. He3nailikun npuobuyaemcss K passudnstm Memo-
dam ces3u Mexncdy KacKadamu npuemnura. OH AezKO nHaxodum um npumere-
HUe 0ASL 4ACMHO020 CAY4AST CB3U MENHCOY OemeKmopHelmM 0U000M U nepsbvim Kac-
Kadom ycuaumeas Hu3Kod uacmomol. boree mozo, on 8HO08b omrpsieaem mo,
MO HA3bL6AION CEMOoUnbIM demermuposanuem. Ho avem JIF0603HaAliKURY HYHCHO,
neped mem Kax ynompebumos 3mom mepmun 6 Opysxiceckoli Oecede, nozpy3ums

09000004600 000000600000002000000000000000000000200000000000

ss0essss000s BECETA TBEHATITATAS sovoosssrores

2690800000000

cgoezo Opyza 6 camoe mMpainoe omuasnue?..
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OnacHble CBfA3H

JlioGo3naiikun. — B npomawlfi pa3 Mel paccmMaTpHBalH paGoTy ycHIHTeNdeR
¢ tpaHcopmaropHoii cesizpio. Ho s nomken teGe mpH3HAThCA...

HesHafkikun. — Ilogoxan! MHue KaxeTcs, s JOrafpiBaioCh, YTO TH XOUElIb CKa-
3aTh; BepOSITHO, CYIIECTBYIOT ellle H ApYyrHe BHUAb ycuiHrenedl. He Tak au?

JI. — [a, HO KakK Thl jorapajics?

H. — Moxet 6biTh, 5TO H TJYNO, HO MHE NpHIJIa B TOJIOBYy 3aMedaTelabHas
MbICABb. I Aymaio, YTO MOXKHO OTIMYHO OGOfTHCh 6e3 BCAKOro TpaHchopMaTopa MpH
OCYIIECTBIEHHH CBSI3H MeXAy JaMnaMH. I1pomuisii pas Tel rOBOPHJ, YTO TOK, Mpo-
XOAs yepe3 CONMPOTHBIEHHe, CO3/laeT Ha HeM MafeHHe Hanpsukenus. M ecau Tok
H3MeHfieTcs, To, A AyMalo, HampsKeHHe HA KOHUAX CONPOTHBJEHHA OyleT TaKke
H3MEeHAThCH.

JI. — 3t0 BepHoO.

H. — Tax vero xe Ham eme Hafo? BoT cpeicTBo mpeo6pasoBath W3MEHEHHe
TOKa NepBOH JaMMbl B H3MEeHEHHEe HaNpSKeHHs, KOTOpPOe JOMKHO GHITh MpHIOHEHO
MeXJy CeTKOH M KaTofoM BTOpOil JaMnbl. JlOCTATOYHO BK/IWUYHTH COMNpPOTHBIEHHE
B @HOJHYIO Lienb MepBOi JaMMbl, MOJYYHTh HAa HEM MajeHHe HaNpsXKeHHs H NpHJio-
KHTb ero MeXJAy CeTKolf H KaToJoM BTOpoi Jammsl (puc. 55).

OipQiv DI

¢
R
+ +
Puc. 55. Hanpsiwenne, co- Puc. 56. CBsi3b uepes CONpoTHBIC-
31aBaeéMo¢€ Ha CONpOTHUBIE- HHE U eMKOCTb.

HUE R aHOIHEM TOKOM R aHoxHoe compoTHBiaenHe; C — KOHIEH:

1— » = -
rIEpBoPl JaMIIbl, TIORAETCA carop cBg3u; Rg — CONPOTHUBIEHHE YTeuKH
Ha CeTKY BTOpPOW JaMmbl. CeTKH.

JI. — OcropoxHo, ApyXHme. B mpHHuxne MuCAb 3aMeuaTenbras. Opmako
HeJIb3st HEMOCPEJCTBEHHO COSANHHUTE CETKY BTOPOH JIaMIIbl C CONMPOTHBICHHEM B aHOA-
HOH WenmH mnepBOH JaMImhl.

H. — Tlouemy Henn3si?

JI. — TMoToMy 4TO 5TO CONPOTHBIEHHE COEIHHEHO C MOJOXUTENbHLIM MOJI0COM
HCTOYHHKA BBLICOKOTO HampsKeHHSA. ECIH MBI COeHHHMM CONMPOTHBJIEHHE C CETKOH,
KaK TH [PeLIOXKHUI, TO BHICOKOE MOJNOXKHTENbHOE HaNpsXKeHHe MMONaJeT H Ha CeTKy
BTOPOH JlaMObl. DTO OMacHH BHJ CBSI3H.

H. — Yem xe?

JI. — Hecuacrumii! Tol yxe 3a6bl1, 4TO NOTEHUHANT CETKH YCHITHTETbHOH
naMnsl JoNXKeH GbiTh Bcerga OTpHuaTteNbHeM. O6MacTh NMOJNOMKHTEIBHHX Hamps-
KeHHH ABNsfeTcA A5 CeTKH 3anpeTHOH 30HO#. B nanHOM ciyuyae, ec/id TH COOGIIHIID
CeTKe BTOpPO i JIaMIbl MOJOXKHTEIbHOE HaNpsKeHHe, TaKOe JKe BBICOKOe, KaK H Ha
aHojJie mepBoil, BTopas Namna 6yaer paboTaTh B PeXXHMe HACHIIEHHS.



H. — JleficTBHTENbHO, CAHMIIKOM MOJNOXKHTENbHAS CeTKAa NMPUTHAHET BCe 3JeK-
TPOHH, HCNyCKaeMble KaTOLOM.

Jl. — Tol Teneps BUAHINB, K UeMy NpPHBeJ TBOfl HEOCTOPOXKHBIA MPOEKT.

H. — Tax 3HauuT, HHYETO HEJb3S CHEeNAaTh?

JI. — Her moxHO. Beab HYXHO HepexaTh Ha CETKY BTOpOM JaMmsl TOJMbKO
TIepeMeHHOe HampsKeHHe, a 5TO JIETKO CleNlaTh, MCNONB30BaB KouueHcatop. Kow-
Zencatop C, BKNIOUEHHHIHl MEXJY COMPOTHBJGHHEM R; H CeTKOl BTOPOH JaMmbl
(puc. 56), msonupyeT ee OT MOJIOXHTEJBHOTO MOJIOCA BBICOKOTO HampSXKEeHHs, a
eMKOCTb KOHJeHCaTopa MO3BOJIHT MepeMeHHOil cocTaB/isoule CBOGONHO MONacThb
Ha CeTKy. .

H. — A 1ns 4ero HYXHO CONPOTHBIEHHE R,>

JI. — Ecan 651 ero He 651710, TO 4aCThb 3JEKTPOHOB HAKAMJIHBalach 6Ll HA CeTKe,
KOTOpast C TOUKH 3DEHHS MOCTOSIHHOrO TokKa Gblia Ghl COBCeM H30MHPOBaHa. DTH
3JIeKTPOHBI co3Aanu Gbl Ha CeTKe TaKofl OTPHUATENbHEI{l MOTEHLHAM, YTO OHA CTaJ]a
6bl PenATCTBOBATL MPOXOXK/CHHIO aHOLHOTO TOKa, H JlaMma oKasanach 6wl «mapa-
JIU30BaHHOM», 3anepTofl. UTOGH 3TOr0 HE CAYUHIOCH H 3JEKTPOHBI MOIVIH CBOGOIHO
CTeKaTh C CeTKH, H NPHMeHsSeTCs CONPOTHRAeHHe R,, KOTOPOE HA3HIBAETCS C O 1 P O-
THBJAeHHEeM yTeuKH ConpoTHBleHHe yTEUKH MO3BOJsieT CTAGHIH3HPOBATD
MOTEHIIHAJl CeTKH NMyTeM CBA3H C OTPHIATENbHLIM MOJIOCOM HUCTOUHHMKA BBICOKOTO
HanpsKeHHs.

H. — 3naunt, mepemMeHHoe Hanps’KeHHe MOIBOAMTCSH K CeTKe BTOPOH JaMMEl
Jepe3 KOHJeHCaTop cBA3H C, a MOCTOSHHOE HAMPSKEHHe CMelleHHd, KOTopoe onpe-
Jensier pa6ouyio TOYKY, — uepes CONPOTHBJAEHHE R,?

B uapcTtBe peaKTHBHbIX CONPOTHUBASHHWH

JI. — TlpaBunbno. PaccMoTpeHHbIfl BHA MeXAy1aMNOBOIl CBSI3H 4epes3 COMpo-
THBJIEHHEe H eMKOCTb Ha3BIBaeTC PeOCTAaTHO-eMKOCTHOH CBS3bio.
Onnako BMECTO aKTHBHOTO CONPOTHBJAEHHS R; MOXHO HCIONb30BaTh /M1060T0 BHIA
PeaKTHBHOE COMPOTHBJEHHE, Ha KOTOPOM MepeMeHHast COCTaBJSOUAS aHOLHOrO
TOKa CO3JacT IepeMeHHOe HampskKeHHe.

H. — A MOXHO, HampHMep, HCMOJ1L30BATE MHAYKTHBHOE COTPOTHBIeHUe?

JI. — Koneuno. HMuorza B ycuauTese HH3KOH uacTOTHl HCMOJAb3yeTcA CBH3b
npu moMomn apoccena (pHc. 57). B aToM ciyyae KaTymuka MHIYKTHBHOCTH L pc-
JIaeTcsl C CepaeuHHKOM.
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Puc. 58. Cpsasb vuepe3 KouxeBa-
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Puc. 57. CBs3b uepe3 WHAYKTHB- TedbHRH KoHTYp LC;.
Hoe  COTMpOTHBJICHNE (ﬂpOCCE.'Ib C — pasnedTe bHBIY KOHXeHcaTop; R —
CO CJaAbHBIM CEPIEUHHKOM). CONpOTUBJEHUE YTEUKH.

H. — A kaxoft H3 3THX CNOCOGOB CBA3H Jyuiue?

JI. — 910 3aBUCHT OT 06cToATeNbCTB. KakK bl C10COS HMEeT CBOM JOCTOHHCTBA
H HeJOCTaTKH.

OCHOBHEIM HENOCTATKOM PEOCTAaTHO-EMKOCTHOIl CBsi3H sBAdercs 6oabuoe ma-
IeHHe TIOCTOAHHOrO HanpsAXKeHHsl Ha CONPOTHBAeHNH R, (cM. pHc. 56). Takum obpa-
30M, Ha aHOJ JIaMMbl MPHXOAHTCH TONbKO HeGOMblIAas yacTb OOULEro HamnpSAKeHHs
HCTOYHHKA, .

HpoccenpHast cBsI3b TOUYTH He CO3[AeT MaJeHHs HATPSKeHHsS MOCTOSTHHOTO
TOKa, HO OHA HMeeT APYrofl HeJoCTaTOK. Y CHJHUTEeNb C JPOCCEJIbHON CBA3HIO HEOLH-
HAKOBO YCHJIMBaeT BCe HHU3KHe JacCTOTEHL.
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H. — ITouemy xe sTO?

JI. — PasBe Thl 3a6p1, UTO HHAYKTHBHOE CONPOTHBAEHHE KATYIUKH 3aBHCHT
OT yacToTH ToKa. ITostTomMy M monyuaercs, yTo A5 Gojlee BHICOKHX 4acToT, COOT-
BETCTBYIOIIHX BLICOKHM HOTaM, H HHIYKTHBHOE CONpOTHBIeHHe GyfeT Gojee BEICO-
KHM. A ciefloBaTeNbHO, H NepeMeHHble Halp SXKeHHsI, pa3BHBaeMble Ha HHAYKTHBHOM
CONPOTHBIEHHH, IJsi BHICOKMX 3BYKOBHIX 4acToT OyAyT Golee BHICOKHMH, ueM JIs
Hu3kuX. CnegoBaTeNbHO, BLICOKHE HOTHI GyAyT yCHAEHB GoJblle.

H. — B 710 BpeMsi Kak aKTHBHOE CONPOTHBJIEHHE JaeT OJHHAKOBOE yCHIeHHE
Bcex uactor. He mpaBma nu?

JI. — Jla, koneuno. Haxkouel, UMeeTcs eme OfHH BHJ CONPOTHBJIEHHS, 4acTo
ynoTpeGasieMOro B LensiX CBSA3H.

H. — EmxocTHOe conpoTuBieHHe?

Jl. — Her, Konpmencatop Henb3sl BK/JIOUHTh B AaHOAHYIO ILeNb, TAK Kak Torapa
Ha 8HOJ mepBoHd JIaMMbl He HONajeT MOCTOSIHHOE HaNpsKeHHe HCTOYHHKA BHICOKOIO
HanpsReHHs. :

H. — B TagoM ciyuae 51 He 3Hal0, KaKof elle BHJ CONPOTHBICHHSA THl HMeellb
B BHUJYy, M OTKasHIBAIOCh Aalbllle yrafbBaTh.

JI. — Hanomnuralo TeGe, uTo KOMeGaTeNbHEIH KOHTYp MpeicTaBiser coboit

cpoeofpa3sHoe COMPOTHBABHHE, HMelouiee HanGosbliee 3HaueHHe NJs TeX YacToT,
Ha KOTOpble OH HAaCTPOeH.

H. — O6 sToM 51 ne moiyMan. 3HAYHT, MOKHO OCYIIECTBHTbL CBS2b, NMPHUMeHAs
B KauecTBe HarpysKH KoneGatenbHslit KOHTYp LC, (puc. 58). BeposiTHo, Takas cBs3b
TNPUTOfHA TOABKO [/ YCHJIEHHS BBICOKOH 4aCTOTHI?

JI. — Koneuro. Teneps Thl BUAHINUB, YTO 3TO BLICOKO H36HpaTEeNbHEIH BH] CBA3H,
TMOTOMY YTO TOMAbKO TOKH Pe30HAHCHOH YacTOTH KOHTypa CO3JajyT HAa HEM Hanps-
KeHHe, KOTOPOe.H mnepejaeTcs Ha CeTKy ClefylomeH JaMmbl yepe3 pasfieHTenb-
Hbll Konzencatop C.

H. — Mue Kaxercs, $ XOpOUIO MOHS OCHOBHBIE cniocoGbl CBS3H, KOTOpHIE Thi
o6bsicaun. OnHako s 60iock, 4TO He CMOTY HX TPHMEHUTb B CXeMe C JeTEeKTOPHHIM
JuofoM. MHe HenmoHsATHO, TAe y AHOAA BXOA H BHIXOA?

Ocobblii cayuak

JI. — JleficTBUTENBHO, 3TO HECKOJALKO 0coBbifl Caywafi, HO pelueHHe ero Kax
Henb3s Gosee mpoctoe. Thl NOMHHWIB, YTO 6:1arofaps OAHOCTOPOHHEH NPCBOAUMOCTH
AMOfia Mpl TOJNyyaeM B L€NH KaTOX — aHOJA OAHOCTOPOHHHE HMIy/AbChl, KOTOpbIe
HaXalllIHBAIOTCS B MajleHbKOM KonjencaTope. TakuM o6pasoM, uepes HayIIHHKA
6yZeT MPOXOAHTb TOK HH3KOH 4aCTOTHI.

H. — Jla, Ho Tak Kak peub HJeT O MOCAeAYIOWEeM YCHISHHH 3TOTO TOKa, Hayll-
HHKOB Tlocnie JHOAA He Gyler.

JI. — Koueuno. BmecTo HayWHHKOB BXIIOUHM cOmpoTHBieHHe R;, COXpaHsis
TaKXKe Koujencatop (pesepsyap) C; (puc. 59). Tok HH3Ko# yacTOTH, NPOXOASMHI ye-
pes ConpoTHBJIeHHE R, CO3/aeT Ha HeM NlepeMeHHOoe HanpsiKenue, KOTOpOe uepes KoH-
JeHcartop CBs3d C, NOABOAMTCS K CeTKe MepBofl JaMikl yCHAHTeJNsS HU3KOH YacTOTHL

H. — A conportusneniie R,?...

JI. — 3910 KiaccHuecKoe CONpOTHBAEHMNE Y VY
yTeUyKH, KOTOPOE Thl, K COXKajeHHIO, Cpa3y He \ i
ysHas. ( 1

H. — HanpoTHs, s OTIHYHO BHXKY, UTO

R, — 3T0 CONpOTHBJIGHHE YTEUKH JIaMIbl HH3-
KOH 4aCTOTHI.

JI. — Bot u mpekpacuo!... O6patu BHH-
MaHHe Ha To, YTO KosieGaTelqbHEIH KOHTYp MOXK-
HO BKJAKOYaThb HE TOAbKO B AHONHYIO Lenb,
KaK 3TO MOKa3aHO Ha CXeMe, HO H B KAaTONHYIO.

H. — 310 nonstHo. Belr B nwo6oM us
STUX C/yyaeB KOHTyp Gyjer onpelensiTb mepe- LIV alle
MEHHYI0 Pa3HOCTb NOTEHIHAJOB MeXAy 3JeK- C’T TQ; I |

=Ny

TPOAAMH AHOZA.

JI. — Moxmo eme 106aBHTb, YTO BaKyyM-
HBIH fHOJL MOMXKeT ObITh 3aMeHeH NMoJyNpoBOA-
HHKOBBIM (pHC. 60).

H. — HMupMu cioBamH, He Ha HeEYCTOM-
uMBHI{l TaleHOBHIH, a Ha TepMaHHEBBIH HIH
KpeMHHEeBbIH?

» JI. — Ja. TlonyTHo MoOXHO oTMeTHTb, Hampsxenme ma R,C; nepernaerca ma
970 BMECTO OTAENBHBIX JETEKTODHOM JaMmsl —  SSTKY Jaunst YHY uepes Koupeucarop

Cso; Rg — conpoTuBleHHE  yTeuyKH;
IHOJA ¥ J1aMIbl YCHJIEHUS] HH3KOH 4acToThl — R3C3 — nenb CETOYHOrO CMelleHdd.

Puc. 59. CBA3b MeXny RKHOXOM
nerekTopa /J ¥ TPHONOM YCHIH-
Teaa HU3KOH yacToTh YHUY.
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Puc. 60. TTonynpoBoAHHUKOEBBLL Puc. 61. [lse aaMnon CXeMbl Ha —
JIHOI MOXKET 3aMEHHTb JaMIO~ puc. 59 oO6BENHHEHH B OfHH
BRIl Ha puc. 59. IHON-TPHONL (AeTalu Te Ke, 4To
¥ Ha puc. 59).

TPHOJA YACTO NPHUMEHSIOT KOMGHHHDOBAHHYIO JNaMMy — AHOA-TPHON, Y KOTOPOH
ofe cHCTeMbl 3JIeKTPOAOB 3aKiitoueHhl B oiHOM Oaanone. Ilpu 3ToM okasanoch
BO3MOXHHIM YIPOCTHTh JIaMiy ¥ caenaTh oOlMi KaTop Al AHOAA M TPHOAA.

H. — 3HauuT, 3T2 AaMna nO3BOJsIET YMEHbUIHTL Pa3Mephl NPHEMHHKa H CIKO-
HOMHTb Ha 3Hepnm A1 NTHTaHUA Hakana!

JI. — CxeMa c Hcnoab3oBaHHeM AHOA-TpHoAa (puc. 61) coBepleHHO aHATOTHUYHA
cXeMe C OTAGNbHBIMH AMOAOM U TPHOLOM. 3aMeTh, YTO COTPOTHBAEHHE Rj3 CJAYIKHT
LJ15 CO3IaHUS OTPHIATENbHOTO HANpSKeHHs HA ceTke 61aroaaps TOMy, 4TO MOTEH-
HHal KaToja TOJOMXHTEJNeH OTHOCHUTEAbHO OTPHIIATe/IbHOIrO BhHIBOAA HCTOUHMKAE
THTaHHUA.

Yo ke KacaeTcs aHOfa AK1Ofa, TO OH B OTCYTCTBHE KonebaHiili HMeeT moTeHuHasl
KaToja, TOTOMY 4TO TOK JHOAa MNocie NPOXOKAEHHS uepes coOfpoTHBAedHe R;
BOSBPAIIARTCS HEMOCPEACTECHHO Ha KaToA.

Mpea HesnakiruHa

H. — Mue npunuia B roJjoBy ogna Hjed.

JI. — S ell npuHUHNHANBHO He goBepsio. BrpoueM, paccKaxw.

H. — § cupamuBaio ce6s1, HeJb3si JH NPOJONIKHTbL yNPOILIEHHE H COBMECTHTS,
Hanpuvep, QYHKUHH aHOJA AMOJA M CETKH TPHORA. Toria HanpsixKeHnHe BbICOKOM
9acToThl, NPHJIOKEHHOE MEXAY CeTKoil u Katoaom (puc. 62), 6ynet BRHNPAMIAEHO HO
O6LIYHOH cXeMe AHOZHOTO AeTekTHpoBaHHA. CeTKa TpHOAA B A4HHOM clyuae Gyier
cAYKHTL AHONOM [MOAA, a HANpsiKenHe HH3KOH 4acToThl, KOTOpoe Gyier pasBu-
BaThcs Ha CONPOTHBAGHHH R; M HAaKOMHTEIbHOM KoHpeHcaTope C,, OKaxercs MpH-
JIOKEHHBIM MEXJy CeTKOH H KaTOJOM TPHOXE, u JaMna Gyjper paGoTaTh Kak yCH/H-
TeJb HH3KOH YacCTOTHI...

IMouemy T cMeembest, Jlo6o3HafikiH, pa3Be s ONAThH CKas3al KaKylo-HHGYIb
IJIynocTb?

JI. — Hao6opot. Menst pasBecennso To, uTO Thl Ceiyac CHOBA OTKPHII H OYEHb
Xopouo O6BSCHHJ HEKOTJa OueHb PaCnpPOCTPAHEHHBIH BHJ JETeKTHPOBAHHHA, KOTO-
pbilf HA3BIBA/H CETOYHHIM JETEKTHPOBAHHEM.:

Kak Thl OueHb XOpOINO NOAMETHJ, peub HAeT He O CnelHalbHOM BHJIE JeTeKTH-
POBaHMsI, a NO CyIecTBy O AHOXHOM JeTeKTHPOBAHHH B COYETAHHH C yCHJCHHEM
HM3KOH yacTOThI, TPH KOTOPOM OAMH H TOT 3Ke 3JIeKTPOJX (CeTKa) CAYXKHT H aHOAOM
nMofa u cetkolt Tpuona. OgHaKo 3T0 NpoCTOe H JOorHyHoe o6bsicHeHHe He GbII0 Hali-
JIEHO TeMH TeXHUKAMH, KOTOpbie 15 OGBSCHEHHS TaKOro cnocoba AeTeKTHPOBaHHWS
3aHHMa/UCh JOCYXHMH BBIMBICIaMH CTOMb K€ CJAOXHBIMH, CKOJlb H TyMaHHBIMH ¥,

H. — O, s u Bnpeas rotos o6EsACHATb Bee Npo6aeMbl pagHOTeXHHKH.

JI. — He Byznb cTonb nep3kum, Moit noporoit Hesualikun, HHaue 5§ He mOKaxy
refe HACTOSIYI0 CXeMy CETOYHOro [eTeKTHPOBAHHSA.

H. — 3nauut, OHA OT/IHUAETCS OT MOeii?

JI. — Tlo cymectBy uer. Ho anst Gonee ypobHoro Mourtaka C/eQyeT NOMEHSThb
MecTaMH KoneGaTesbHbI KOHTYD C CONpoTHB/IeHHeM Ry u KonaexncatopoM C; (puc. 63),
YTO MPHUHUUIIHAJILHO HHUErO HE MeHser.

* TepMHH «CETOYHOE AETEKTHPOBAHHE» OGLIENPHHAT M SIBJSETCS NPaBHJIBHBIM TEPMHHOM,
MexXny CeTOUHBIM AETEKTOPOM H JHOXZHBIM B COYETAHHH C YCHJHTEJNEM, HECMOTPSI Ha 6OsblIoe
CXOACTBO, MMEETCSl M CYLIECTBEHHOE DaajHuHe, MPABHJIBLHO H3/MOKEHHOE aBTOPOM KHHIH B KOM-~
MEeHTapHAX K JABeHajuatod Gecexe. ITpum. peo, R
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Puc. 62. Cxema ce-
TOYHOTO JeTeK TUPO-
BaHUA C MOCHENOBa-
TeAbHBIM COTIPOTHB-
JIeHHEM.

i

Puc. 63. Bapuan-
Thl CXEMH CeTOY-
HOTrO JeTeKTHpPO-
BaHUA C moOCIHe-
JOBaTeNbHBIM CO-
NPOTHBIACHHEM,

A,
-y
Puc. 64. Cxema
CETOYHOIO AeTeK-

THPOBAHHUA C Na~
pannelbHbIM
CONPOTHBIIE-
HHEM.

BnpoueM, eme nyynie COBARHATL CETKY C KaTOLOM TIPH NMOMOIIH COTPOTHBICHHS
R; HenocpeicTBEHHO, KaK 3TO IOKA3aHO Ha pHC. 64, a He uepe3 KoneGaTeNbHEIH KOH-

Y

Cxema HesHallkHHa

Ho uto 3a KapakyJd Thl TaM lapanaeus?

H. — BoonymesieHHbIl TBCHMH KOMIUIMMEHTaMU, i HapHCOBal CXeMy MSTH-
JlaMnoBOTro MpHeMHHKa (pHc. 65). Kak BHauiib, OHA MMeeT ABa KacKaja ycHJAeHHs
BBICOKO# uacToTsl (VBY, H ¥BY,). CBA3b MeXKAy ABYMS TCPBHIMH JaMIaMH OcCyie-

CTBJSIETCS TPH TIOMOMM KOJeOaTeJbHOro KoHTypa L,C' ‘M Kougencatopa cBsisu C,.

Mexny BTOpOH YCHIMTENbHON J1aMIOfi BEICOKOH 4acCTOTHI M THOXOM /] CBSI3b yCTaHO-
BJeHa NpH noMomu Tpauchopmaropa L,L;, BTOpHUHAs O6MOTKA KOTOPOIO HACTpaH-

BaeTcst KouneHcatopom C.

HPOACTEKTHPOBHHHOE H BBIICJICHHOE Ha CONpPOTHBJIE-

HHH R, HanpsiKeHHe depe3 KoHjeHcatop Cy MOAaHO HA CeTKy [epBOf JaMIu yCH-
nuTelst HU3KOH wacrotel (Y H Y;); uu3Kasi yactora uepe3 TpaHchopmartop Tp neir-
CTBYeT Ha rnocJiefHion damny (VH Y,), B aHOAHYIO LeNb KOTOPOH BKIIOYEH FPOMKO-

rosopuTtens Ip.

paBHJbpHa JIM MOsI cXeMa?
JI. — O, roHeyHO, OHa COBEpIIEHHO NMPaBHJbHA, HO €CJIH TH CAeJaellb IpHeM-
HHUK 110 3TOff CXeMe, He HCKJI04eHa BO3MOKHOCTb, 4TO OH OyjeT mJioXo paGoTaTb.

H. — Ho nouemy xe?

JI. == TTotoMy uTO B 3TOfi CXeMe HMeIOTCS SJIEMEHTH, KOTOpHe B Heil He OTpa-
JKeHBl, HO KOTOpHE OT 3TOrO He MeHee BpPEeJHH.
H. — Or s710r0 MOXeET pasGoserbcs rojosa.
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Puc. 65. Cxema HesHnaiikuna.

Ri» Ry, Rg u Rp — conporuBaenns cmemenns; Cp, Cg, Cg ¥ Cy7 — KOHAEHCATOPH G.JOKAPOBKH;
Rs — CONPOTWBJCHHS yTEUKA.

Rg u
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06 obpaTtHoi cBA3H

Hesnajiikun. — MoXXHO MOAyMaTh, 4TO 51 MPHHHUMAIO TO TOPSAUHH, TO XOJOXHBIH
nym. Tul TO mpeBO3HOCHIIbL MeHs, TO TBOSI HPOHHs pa3bHBaeT caMmbie NMpPeKpacHble
MOPHIBE MOeji TBOpYeCKOH PagHOTEeXHHYECKOH MEICJH...

JlioGo3Hakikun. — He 6yabp BeicokonapeH, HesnafikMH, B CKaxH, B uyeM s
HecnpaBeJJHB 1O OTHOLIEHHIO K TeGe.

H. — Tlpomweii pas s1, npaBga He Ge3 TpyAa, HauepTHJ CXeMY BeJHKOJENHOIO
pagHONpHeMHHKa. Hposepma ee, Tl MeHSI MOXBaJHJ, a NOTOM BAPYP XOJOZHO 3asi-
BHJI. UTO «BCJeENCTBHe 5J1€MEHTOB, KOTOphle He BHAHEI Ha GyMmare, HO KOTOphie TeM
He MeHee CYLIeCTBYIOT, 3TOT pPaiHONpHeMHHK He Gyner paGoTaTb». DTO HESCHO H...
o6HIHO.

JI. — ¥Ycnokoiicss, apyxume. 5 XoTen TOJABKO KOCHYTbCS CyINECTBOBaHHS
napasuTHHIX CBsidell, KOTOPHie HeMHHYeMO HapymiaT pa6oTy TBOeH cxeMul. Peun
HIET O CBA3SX MEXJIy CETOUHOR H aHOAHON UemsMH KaXkAOH JaMIH.

H. — A KaxoBnl Xe NpUPOAA H JeliCTBHe 3THX BPEXHHIX CBsA3eil?

JI. — Ytobnl TeGe 3TO OOBACHHTH, O6paTHMCSl K cXeMe remeparopa (puc. 66).
Kartywka anoanoft men# L, cBfi3aHa ¢ KaTYMKOH L;, cocTaBisiomei KoseGatenlb-
HBEIl KOHTYp CEeTKH Jamnbl. [IOMHUIIB JIH Thl, YTO MPOUCXOAHT B pe3ylibTaTe HaJIH-
YHsi 5TOH CBSI3H?

H. — KoHeuHO: B CETOUHOM H AHOAHON LENSAX BOSHUKAIOT xoneGanua H reHepa-
TOp TNpeicTaBasieT cO0OH HACTOSLIHE MaJeHbKHH NepefaTdydK.

JI. — 910 TaK, N0 Kpaiuel Mepe eC/IH CTeneHb CBA3H MKy ABYyMs KaTylIKaMHU
YocTaTouHO BesqHKa. EcaH ke cBsA3b ciaba, TO konebaHuil He 6yJeT, HO STOT CAy4ai
LISl HAac TakkKe OyeHb HHTepeceH. Bexb mpu 3ToM MB!I GyleM HMeTb HHAYKTHBHOE
BO3JefiCTBHE aHONHOW LENH Ha CeTOYHYIO lieNnb, T. €. BO3/eHCTBHe BHIXONHON wemH
Ha BXOAHYIO, KOTOpPOe Ha3bBaloT 06 paTHOH CB A 3 b0 WIM O6paTHOH peak-
uwef.

H. — CnoeoM, 370 Bpojile CHMBOJIA MYADOCTH NPEBHHX — 3MeH, KOTOpas caMma
KycaeT ce6s 3a XBOCI.

Puc. 66. CxeMa Puc. 67. Pereneparus-

reHeparopa. HbIi NPUEMHHK ¢ 06-
Ly — KaTymka B re- paitHO#i CBsA3bIO, pery-
nu cetkd; Lg — Ka- JUpyeMOH H3MEHEHHEM
TyUIKa B UENH aHOAA. CBA3H MEXJy KaTyll-

Kamu Ly u Lg.

B amoii Oecede paccmampusaemcs o0pamnas cé83b, KOMOPAsK 6 3asucumocmu
om ee deficrneus Moacem Au60 yaywuwums, Au60 yxydwums padomy paduonpu-
emnura. H3 pasruunoix cnocolos pezyauposxku obpamnoié cessw Jlwbo3nauxun
o0vschAem moabKo 0CHo8Hbie. He3nalixun pad no3naKomumovcs, KAKOKEY, ¢ He-
KOMmOopbi MU MHOZOCEMOYRBIMU LAMNAMU: AAMNOG ¢ 3Kpanupyrouweld cemrxoli u
AQMROll ¢ mpemMs cemrxamu — nenmodos. Xomume au Bot caedosambv 3a RuM

$090490000000000060000640000000090903900000000900000000000000000
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JI. — Ecnu teGe Tak HpaBHTes... [Ipencrass ceGe, yTo TaKas Jamna ¢ oGpaTHo#
CBA3bIO HCMOJNb30BaHA B pafHONpHEMHHKe Kak yculuTtenbHas (puc. 67).

Koutyp L, C; cyXHUT AAs mpHeMa BLICOKOYACTOTHOTO CHrHAla M Ha HeM CO-
3naercsi cnaGoe HanpsiKeHHe, KoTopoe NOMXKHO ObiTh ycuaeo. Ilpu 3ToM uepes
KaTylky L, 6yAyT MpOXORHTb YCHJEHHbIE TOKH AaHOAHOH IeMH, KOTOphE B CBOIO
ouepeib HaBeAyT HANpsKeHHe Ha ceTouHoll KaTyiuke L,. Ecnu xatymka o6paTHo#t
cBsan L, pacronoxeHa HajjexamuM o6pa3oM MO OTHOLIEHHIO K KaTyike L;,
TO HanpsXeHHe, HaBefleHHOe HA KaTylKe L; KaTylWIKo# L,, yCUNHT NepBOHAYANbHO
CYLIeCTBOBABIlee HAa CETOYHOH KaTylllKe HalpsikKeHHe.

H. — Takum o6pasoM, Bo3feficTBHe aHOAHOH KaTymKH L, Ha KaTyWIKy KOH-
Typa, ec/ld s NPaBHALHO MOHSM, YCHAHT KoeGaHHA B Katyuwke L;. Ho B aToM cay-
yae 3TH yCHIeHHble KoNeGaHusa 6yyT ONATb yCHJEeHHl JaMnol U BRI3OBYT B KaTylliKe
ob6patHoll cBsA3n L, eule Gonee CHABHBLIA TOK. DTOT TOK 6larofaps HHAYKUHH elle
Gonblue yCHAHT KoleGaHHS B CEeTOYHOH KaTylIKe H T. J. 3HauHT, yCHjeHHe OyleT
Bo3pacTaTh GecKoHedHo?!

JI. — He Boauyiicsi, 1oporoii, npH yBelHUYeHHH aMIVIHTYIH KoleGaHHH B 1enu
CeTKH OJHOBPEMEHHO YBelHUHBAIOTCS M MOTepH (06yc/loBlEeHHbe aKTHBHBIM COMPO-
THBJ/ICHHEM H JpYTHMH IPHUHHAMH), KOTOPHe, HAKOHEll, MOJHOCTbI0 KOMIEHCHPYIOT
MOILHOCTb, BHOCHMYIO M3 LeNnH aHOAa. TeM He MeHee ycHieHHe, OOyCHOBJEHHOE
HaMHyHeM o6paTHOH CBS3H, OYeHb 3HAYHTEIbHO, OCOGEHHO €ClH CBA3b HACTOILKO
BeJIHKa, YTO 1aMNla HAXOJHTCS HA IPaHH BO3HUKHOBeHHS KoneOaHH{ HJH, KaK [o-
BOPAT, HAa TIpaHH CaMOBO36YXKIEHHs.

Hak perynvposatb BenuudHy oSpaTHOW CBA3H

H. — O6parnas cBA3b HanmOMHHAeT MHe YKyChl KOMapos.
JI. — TlpusHaioch, He BHKY CBSI3H C KOMapawmH.
H. — Ogpuako 310 sicho. Korga Te6s yKycHT KoMap, Thl Tpellb YKYIIEHHOE

MecTo, YTOGH YCIOKOHTh 3yJ, KOTOPHIH OT 3TOrO TONbKO BO3pacraeT. Torpa Tl
HayHHAaeIlb CKPecTH cefs C ewe GOJBIIAM OXECTOYeHHEM, OTYero yKyIUeHHOe MecTo
yemlercs ewe 6onbure ... [Tocae 31T0ro TH Tepselb BCIKYIO OCTOPOXKHOCTb..., H B pe-
3yJAbTaTe BCe 3aKaHYHBAETCS KPOBOMPONHTHEM...

Touno Tak xe cnabble KoneGaHHs B CETOYHOMN LEMH YCHAHBAIOTCS B pe3y/bTare
HHAYKIHMA JefCTBUEM YCHIEHHOTO aHOLHOro Toka. IlIpH 3TOM ToK B aHOZHOH LenH
ycu/auBaeTcsl eme Goablle, a MOCAefHHH B cBOIO ouepefib eme Gosblle yCHAHBAeT
KoJsebanHsi B cerTouHolf uend. Ho, ojHako, 3TO He KOHuYaeTcs KpPOBONPOJHTHEM,
NIOTOMY YTO NMOTEPH B CETOYHOMH 11eMH OrpaHUYHBAIOT YCHAeHHe; TaK JoaxKeH Gbi1 Ol
nocTynath Halll pa3yM NpPH yKyce Komapa.

JI. — OcraBHM KoMapoB M BepHeMCS K NpeAMeTy Haluero pasroBopa. 51 TeGe
yXe CKasan, yTo JelicTBHe oOpaTHOH cBsi3H HaubGonee 3ddeKTHBHO, KOTJa CBS3b
MEX]y aHOAHOH H CeTOYHOH UeNsAMH MOAJep:KHBaeT JaMmy Ha mopore caMoBo36y-
KICHHS,

H. — Mue kaxercs, uTo 3Toro oueHb Jerko po6utbcs. HyXuo TonbKo pas
H HaBCerja yCTaHOBHTb KaTywku L; u L, Ha TaKOM pacCTOSIHHH, mpH KOTOpoM 06-
paTHas CBfi3b He BLI3LIBAeT BO3HHKHOBEHHS KoneGaHuil.

Jl. — Ho 3Ta cBsi3b, ya0oBNETBOPHTENbHAS IS yacTOThl ONHOH KaKoH-HHOYHAb
CTaAHIMH, MOXeT OKa3aTbCs HerofHoH Ans apyro#. Tel 3a6bla, uTo HHAYKIHS 3aBH-
CHT OT 4aCTOThl TOKA, yBEJIHYHBASACh C yacToToH. TakuM o6pa3oM, o6paTHas CBSA3b,
KoTopas OyjeT ONTHMaNbHOH NMpH mpHeMe NaHHOH CTAaHUHH, GYJeT CAHIIKOM Gomb-
ol npH npueme 6onee BLICOKHX YaCTOT H HEAOCTAaTOUHON MpH npHeMe Gollee HH3KHX
4acToT.

H. — BTo onsTb CTaHOBHUTCHA IbSBOJTLCKH CHOXKHHIM, H 5 HE BUHXKY CpeiCTBa
yperyjiupoBaTh 3TH NPOTHBOpEUHs.

JI. — Ozuaxko 310 ouenb nmpocto! docraTtouno chenatbh o6paTHyio CBs3b mepe-
MEeHHOH myTeM, HanpHUMep, H3MeHEHHs MOJOMXEHHS KaTyLIKH o6paTHOH CBS3H L,
OTHOCHTe/IbHO CeTOUHON KaTylIKH L,, Kak 3To mokasaHo Ha pHuc. 67. 3peck H3o6pa-
JKeHa CXeMa JeTeKTOPHOH NnaMnbl ¢ o6paTHOl CBS3bIO (TaK Ha3bIBAEMOTO peredepa-
THBHOTO TPHEMHHMKA HAH pereHepartopa), KoTopas 6nina ycnafoll BceX panHomnioGH-
Teneit B 1925 u GnuKalwHX K HEMY rofax.

Jlamma paGoTaer B peXXHME TaK Ha3bIBAEMOrO CETOYHOIO AETeKTHPOBAaHHS H
COIEPXKUT B aHOZHOH LENH KaTyIKy L,, MOIABHXKHYIO OTHOCHTENBHO KaTywKd L,
(Ha uTO yKa3blBaeT cTpesnka, mepeceKaiouiasi 3TH ABe KaTylKH).

H. — 51 me gymalo, 4ToGel TaKoli Croco6 mepeMelieHHst KaTylWikKH GBI focra-
TO4HO yaobeH.

JI. — 310 6B10, OHAKO, OueHb yBJAeKaTeJIbHEIM copToM. Ho, KOHeuno, GHIIH
Hafiiensl u Gonee MPAaKTHYHBIE CNUCOOH 1J1s1 PEry/NHpoBKU ofpaTHoii CBs3H. Tak,
HanpuMep, OKa3aloch OYeHb LeNecOoO0pasHbIM NPHUMEHATh AN perynuposkH oG-
paTHOH CBSI3H KOHIEHCATOp NepeMeHHOH EMKOCTH.

H. — Ilpuznatoce, 1 He NpeACTaBAAI0 ceGe TaKOil BO3MOMKHOCTH.




HoHpgeHcatop B ponv BojonpoBOfHOro KpaHa

JI. — Buguims 1M, apyXKuumle, aHOAHBII TOK peremepatopa COCTOHT H3 TpeX
PasHYHBIX cocTaBasiomuX. [Ipexie Bcero HMeeTCsi MOCTOsSIHHAS COCTaBJAsOmAf.
3aTeM MMeeTcsl COCTABJISIOLIAS HH3KOH 3BYKOBOH UacTOTHI, NOJNyYEHHAS B Pe3yilb-
TaTe AeTeKTHpOBanudA. Hakonen, uMeercs cocraBisiouias BBICOKOI 4acToTHl, ofpa-
80BaHHasi ONHOCTOPOHHHMH HMNyJbCaMH BbICOKOYACTOTHOI'O TOKa, HAaKoOIJeHHe
KOTOPHX 06pasyeT HH3KOYAaCTOTHYIO COCTABJAIOMLYIO.

Hmenno 3T1a cocraBasiomas BbICOKOH 4acTOTH M NpoH3BORAT sddeKT o6paTHOR
cBsA3H. Ho pas storo ee syuiie OTAEAHTE OT ABYX APYTHX COCTaBJSIOUIHX...

H. — Kakum xe oGpasom?

JI. — Bor cxema (puc. 68), KoTOopas 3aCTaBHT- aHOAHBLIA TOK HATH mO ABYM
pasnuynsiM goporaM. Opua gopora, o6osnauvennasi BY, uzuer uepes Kougencarop C,
Majlofi eMKOCTH, KOTOpHIfi, KaK H3BecTHO, He HPONyCTHT HH MOCTOSIHHHIH TOK, HH
TIepeMEHHYIO COCTaB/ AI0MYI0 HU3KOMH 4aCTOThl. 3aTO COCTABJISAIOMast BHICOKOI 4aCTOTEI
Goslee WM MeHee JIErKO B 3aBHCHMOCTH OT BeJHUMHH eMKOcTH C, mpoijer uepes
KOHJIEHCATOp H IO NpaBy UEJHKOM 3afMeT 3Ty AOpOTy.

Puc. 68. Peryauposka 06- Puc. 69. Cxema Xaprtau.

PaTHOH CBS3HM C IOMOLIBIO ITlytp BHICOKOH uacTOTH

KOHJEHCATOPa NepeMeHHOMN OTMEYEH XHUPHOW AuHuei,
emroct Co.

H. — Bor spgoposo, s nousn! Konpencarop nepemenHo#t emroctu C, feii-
CTBYeT N0 BEICOKOfl 4acToTe, Kak KpaH, KOTOpBIi MOXKHO OTKpLITh GoJblle HIH
mebie. C nOMOLIBIO 3TOrO KOHAEHCATOpa Mbl PEryJHpYeM IOCTYI BEICOKOYAacCToT-
HOTO TOKa B KaTyllKy L, H, clefoBaTesbHO, TAKHM 00pa3oM MOXKeM H3MeHSTb 00-
pPaTHYIO CBS3b.

Ho nouemy cocraBnsiomas BEICOKOM 4aCTOTHI He IOLLJIA C TaKOH JKe JIerKOCThIo
mo BTOpO#i Jlopore, KOTopyio Tl oGosnauna H Y?

JI. — TloToMy uTO Ha 5TOM IyTH MBI YCTAHOBHJIM JApoccens [Ip, T. e. KaTyLIKy
¢ 6onbuIol HHAYKTHBHOCTIO. JTa KaTylllka, Kak Thl 3Haels, OyJeT NpeicTaBaaTh
Ing TOKa TeM Gonbliee HHIYKTHBHOE CONpPOTHB/EHHE, ueM Bhiile yactota. Ecau mo-
CTOSHHHIH TOK H NepeMeHHas COCTaBASIOULas HH3KOH YaCTOTHl JerKo mpoiiiyT uepes
Apoccelib, TO [Jisi BHICOKO{l 4acTOThl OH MPEJCTaBHT HENpeojoNHMOe NpEensTCTBHE.

H. — 210 ouenb OCTPOyMHOEe HOBOe NMpHUMeHeHHe crtaporo npuxunmna: divide
et impera*.

JI. — BpaBo, Tel faxe 3Haemb 3Ty JaTHHCKyIO norosopkKy. Ecte geficTsu-
TeNIBHO OCTPOyMHasf cxema (pHuc. 69), KoTopas mpefcTasisieT co00fi BapHaHT CXeMbl
pereHepatopa, HasBaHHBIi cxemofi XapTaH, B ueCcTb aMepHKaHCKOro pajgHoniofu-
Tesist, KOTOpHIH, BIpOueM, KAsHETCS, yTO HUKOrja ee He H306peTan.

B 370ii cxeMe oJiHa U Ta XKe KaTymka L; CTyKHT H 15 HAaCTPOIKH CETOUHOH nenu
H Jas ocyuecTeienns o6patuoil cesizu. Oco0eHHOCThIO 3TOil KaTyUIKH fABJseTcs TO,
49TO OHA WMEET OTBOJ H BMECTEe C KOHJEHCATOPOM mepeMeHHOH eMKocTdH C; o6pasyeT
ceroyHbIli KOHTYp. Uepes ee HHKHIOIO 4acThb MPOXOAHT TaKyKe BBICOKOYACTOTHAA
COCTaB/sIONAsi AHOAHOTO TOKa, H KoujeHcaTop C, CAYKHT AN pPeryJHPOBKH BeJH-
9HHH 3TOH COCTaBAsOLIEN TAaKHM Ke 06pa3oM, KakK H B Npeibifyineil cxeme.

H. — 310 oudHb X0polIo, K ecliH OH 3Ty cXeMy HasBaju cXeMmoit Hesnafikuua,
f Gbl He IIPOTECTOBAN, KaK 3TO CAesnasd Mok aMepHKaHCKHH KoJiera,

* Pasgensit u paacreyil
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Ognunako, MpHHSAB BCe BO BHHMaHHe, f NOKa He MOHUMAl0, MOueMy MNPHHUHI
o6paTHOM CBSI3H MOXET BPeJHO OTPasHThCH Ha paGoTe MPeNIONKEeHHOH MHOK CXeMH,
KOTOPVIO MH paccMaTpuBasi¥ B npouuioll Gecene?

JI. — Ceftuac 7o 3TO nOfiMemib. BaauMmopeiicTBHS MeXAy aHOXHBEIMH M CETOY-
HBIMH LeASIMH MOI'YT CYIeCTBOBaTb B pajiHONpHEMHHKe He3aBHCHMO OT Hallero
Kelauua H, 6yAyuyd GeCKOHTPOJBHBIMH, CTAaHOBSTCS BpeIHBIMH M OMACHEIMH.

H. — IlpusHaloch, MHe ONSATh HESCHO, KAK MOT'YT OGpa3OBEIBATHCA OMacHhLle
CEfAI3H MEXAY CEeTOYHLIMH H aHOJHBIMH LEeNAMH H NodyeMy OHH 08s3aTelbHO JOJKHEI
- ObITb BpeAHBIMU?

OGpaTtHaa CBA3b — yHlliad W XyAlan H3 Belued

JI. — Heygrennrle CBA3M MEXKAY CETOYHBIMH M AHOJHBIMHM LENSMHA MOTYT CO-
31aTh OOPATHYIO CBA3b, CHOCOGCTBYIOLLYIO BO3GYXJEHHIO CaMONpPOH3BONAbHEIX Bpea-
HBEIX KoJleGauiii, KOTOpbIe TeXHUKH HA3bIBAIOT NApasHTHLIMH KoieGanusMmH. Jlamma
npd 3ToM pa6oTaeT B KadecTBe reHepaTtopa, a He YCHAHTeNd.

[TapasuTHbie cBSI3H MOrYT OBITb pasHoro poxa. [lomycTuM, u4TO YCHAHTeNbHAs
JaMma HMeeT OJHH KoJeGaTesJbHbiHl KoHTyp L,C; B uemH CeTKH, a APYroi KOHTYp
- L,C, B uenu anopa (puc. 70). Kaxnas u3 xatywmex L, u L,, HecMOTPS Ha paccros-
£ HHe MeXJy HHMH, HAXOZHTCA B MalHHTHOM IOJe [p)Ioii KATYUIKH, H Karymka L,
tas3aHa HHAYKTUBHO C KaTywkoii L,.
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Puc. 70. ITapa3urHbie CBs- Puc. 71. YcrpaHenue na-
34 nyTeM MHIYKUHMH (Mar- Pa3uTHOH CBSI3H 1NYyTeM
HUTHbIE MOJAA KaTyllek 5KPaHNPOBAHUA KaTyllek
n306pakeHsl MYHKTHPOM) U BBeleHHA 9KpPaHUPYIO-
H yepe3 eMKoCTb Cy Mex- meh CeTKu.

Iy CETKOM ¥ aHOJAOM J1aM-
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TloMHMO WHAYKTHBHOH CBSI3H, MOXeT 06pasoBaTbCsi H APYrodl BHA CBA3H —
eMKoCTHBIH. EMKocTHas cBs3b oGpaayeTcx MeXJYy COCEeIHHMH IDOBOJAHHKAMH H
JeTaliIMH CeTOYHBIX ¥ aHOAHBIX Lefeil 3a CYeT HMelolmleHCs MeXAy 3THMH UeNsAMH
NapasuTHOH eMKOCTH.

H. — B rakoM cayuae Hajo mocTapaTthcs yAANHTb APYT OT Apyra CeTouHHe U
2HOAHBIE lenu, yToObl TaKHM O6Pa3sOM YMEHbIUHMTh A0 MHHMMyMa 06pasyioumylocs
MeXJYy HHMH NapasHTHYIO eMKOCTb.

JI. — K stomy 1 cTpemsitcd. Ho Tem He MeHee ocTaeTcs ele HeKas MapasHTHAsd
e€MKOCTb, OT KOTOPOil paHbllie He MOIVIH HHKaK H36aBUTbCS H KOTOpas B MNoc/]efHHe
rojbl ompefiedisyia HalpaBjleHHe Pa3BUTHS MPHEMHO-YCHJIHTENbHOH TeXHUKH.

H. — Tak uTo e 3TO 32 HEeCHOCHAsl €MKOCTb?

JI. — D10 oyenb MasleHbKast eMKOCTb, KOTOpast 06pa3yercs BHYTPH JIaMITBl MeX1y
CeTOYHLIM H aHOAHBIM 3/JeKTpoAaMH (emrocth Cy Ha puc. 70).

O6parnas cBsi3b, BO3HHKAIOWas Yepe3 5Ty eMKOCTb MEXAY CETOYHHIMH W aHOJI-
HBIMH IeMsIMH, JOCTATOYHA MJIS TOrO, UTOOH HAPYIIHTH CTAGHABHYIO paGOTy YCHIIH-
TeJis BLICOKOH 4aCTOTHI, KaK TOJbKO YHCAO KackajoB B HeM CTaHeT 60/blle OJHOro.

H. — 51 6u cuntan, yTo co3naBlieecs MONOXN(EHHE yXKACHO, eClH OBl He 3Hal
TBOIO NMPHBBIYKY HarpoMOXjaTh NPEHsTCTBHS AJsS TOro, UTOGHI NMOTOM HX YHHYTO-
XKHTb JIETKHUM JyHoBeHHeM. KaKoB Ke BLIXOJ U3 MONOXKEHHs?

JI. — Mx Tpu: skpanupoBaHHe, 3KpaHHpOBaHHe H elle pa3 SKpaHHpOBaHHe,
Kaxpas rpynna Karyuiek noMemaercs B MeTaJJIMHYecKHe CTAKaHYHKH — SKDaHH,
KOTOpEle MpPengTCTBYIOT PacNpOCTPAHEHHIO MAarHUTHOrO NOJA H, cleJoBaTeNbHO,
06pa30BaHUI0 HHAYKTHBHOH CBSI3M MeXJ1y KaTylUKamMH. Mbl mpuHMeHHM 9KpaHHUpO-
BaHKe TaKXe H BHYTPH JaMnnl (pHC. 71), 4TOOH CBECTH K HYJIO eMKOCTb MeXJy cer-
Koit H aHOJlOM,




SHpaHUpOBaHHe CeTHH OT aHoja

H. — Togoxnan-ka. Ecin noMecTHTb sKpaH MeXAY CEeTKOH H aHOJOM, OH 3aro-
POIHT NPOXOJ 3JIEKTPOHAM H aHOJHHIA TOK NpeKpaTHTCH.

Jl. — 310 HeBepHO. DKpaH BHYTPH JaMiBl HMeeT GOJbIIOe YHCIO OTBEpCTHH,
uepes KOTophie H GYAyT NPOXOAHTb 3JEKTPOHbI, TeM Oojlee YTO Ha 5KpaH mojaetcs
TMONIOKHKTEIbHOE HaNpsKeHHe, paBHOe MPHOGIH3HTENbHO NOJOBHHE AHOLHOrO Ha-
npsikenvsi. [Ipy 3TOM 3KpaH YCKOPHT NBHIKEHHE 3JeKTPOHOB K aHOLY, AoGasiss
CBOe JeHCTBHE MPUTAXKEHHA K NPHTIAKeHHIO aHoja. OueHb YaCTO 9TOT SKpPaH H3ro-
TaBMAHBaeTCsA B BHJE MPOBOJOYHOH CIIHPAJIbKH U Ha3blBaeTCAI 3 KpaHHp yio m e i
TeTKOoH, acamaJaMna Ha3bIBaeTCa JaMIol C SKpaHHPYIOUIeH CeTKOH MM COKpa-
MEeHHO > KP aHHUPOBAaHHOH JaMmoi. YJHTHBas, 4TO OHA HMeeT 4eThpe
3J1eKTPOAA, ee Ha3hIBAIOT TaK:Ke TETPONOM (TeTpa No-TPeuyeCKH 3HAYUT YeThipe).

H. — 4 ouensr fososien, y3uaB, HakKOHel, O CyLeCTBOBAHHH JaMmbl C KoJuye-
CTBOM 3JIEKTPOAOB, MPEBHILAIOMHM TpH. BoT 3To JelCTBATENbHO COBpeMeHHasd
Jammal .

JI. — He coBceM Tak, ona HMeeT B IeACTBHTEIbHOCTH HELOCTATOK, AJsl yCTpa-
HEHHSI KOTOPOTO NMPHIIOCH BBECTH B Hee emie OfHH 3JeKTpol. UTo6wl MOHATb, AJs
yero 3TO MPHULIOCH CAeJaTh, MpocTenuM eme pas, Kak paGoTaeT Jlamia.

Korga na ymnpaensiiomeil ceTke MOMABISIETCSl [HepeMeHHOe HanpsiKeHHe, TOK
B aHOAHOHU IeNH HauHHaeT H3MeHAThCA. [3MeHeHHe TOKa BHI3bIBAaeT Ha BKJIOUEHHOM
B aHOJIHOH UMM CONPOTHBJEHHH TajeHHe HanpsXKeHHs, KOTOpOe H3MEHseTcss mpo-
NOPIHOHANBHO BeJIHYHHE TOKA. DTO MPHUBOLHT K TOMy, UTO H aHOJLHOe HampsKeHHe,
CylIeCTBylolllee MeX/Y aHOAOM H KaTOJLOM, TaKKe HE OCTaeTcs MOCTOSTHHBIM, a CTa-
HOBUTCSA TeM MeHbllle, YeM Gobllle NafeHHe HANpPSIKEHHs! HA CONPOTHBIEHHH B aHOA-
HOJ 1enH...

H. — Tlonoxau, MHe 6yeT MOHSATHEee, eClH ThH MPHBeNEIIb YHCIOBOH HpuUMep.

JI. — Tloxanyiicra. JlomycTHM, uTO HCTOYHHK BBICOKOTO HAmpsiKeHHS JaeT
200 6. 1o HanpsKeHHE NPUTOKEHO MEXKAY KaTOIOM H COMPOTHB/IEHHEM B aHOLHOH
uend (Mpd 5TOM MajeHbKoll BeJHYHHON NajleHHst HaNpsKeHHS Ha COMPOTHBJEHHH
cMemeHHs: npeHeGpexem). [hycTh A1 NPOCTOTH PacueToB aHOLHOE CONMPOTHBIEHHE
uMeer 100 000 om, a aHOIHBIA TOK B COCTQSHHU MOKosi coctaBiasier 0,6 xa. B stux
YCIPBUSX TajieHHe HanpsXKeHHS HA CONMpoTHBIeHHH Oyfer pasHo 60 6, a ciegosa-
TelbHO, MeXJY aHOZOM M KaTofoM Gyzer yxe He 200, a Toibko 140 g. Ycnosumes
Tak»Ke, 4TO HanpsKeHdHe Ha s3KpaHHpyiomell ceTke Gyaer paBuo 100 6. Ecau teneps
K ynpapasiomel cetke 6yjeT nmpHIOXKeEHO TaKoe mepeMeHHOe HanpsiKeHHe, IPH KO-
TOpOM aHOAHBIH TOK Gyner uamensatbcs ot 0,1 mo 1,1 ma, To nmaneHHe HanpsAKeHHs
Ha compoTHBNeHHH Gyler uaMensaTbess oT 10 no 110 6. Ilpu atom dakTHyecKoe Ha-
npsXKeHHe Ha aHOJe 1O OTHOLIEHHIO K KaTofy GyAeT B CBOIO Oyepefb M3MEHSTbCH
ot 90 no 190 6. U3 3Toro mpuMepa BHAHO, YTO HaNpsKeHHe HA aHOJEe B HEKOTOpHIE
MOMEHTHl MOXKeT ObITb HHXKe, yeM HampsiKeHHe Ha KpaHHpPyIOmeH ceTke...

Sl BHXKy, YTO 3TO He MPOH3BOJHT Ha Te6s HAKAKOTO BleYaTJeHHS...

H. —l{eﬁcmmenbﬁo #er. Ho nouemMy Bce 37O HOMKHO MeHSI GECHOKOMTH?

BropuuHaa amuccHs

JI. — Ha-3a cBoero HeBexXecTBa TH CIIOKOAHO Hiellb 1O Kpai MNPOMacTH.
[NogyMaii XopolIeHbKO O TeX fBJEHHSAX, KOTOpPble NpPH 3TOM GyIAyT NPOHCXOAHTD,
H Tbl moiiMelllb, KaKas HeNpHSATHOCTb MOACTeperaer Hac.

HcnyckaeMbie KaTogoM 3J1eKTPOHEI TTOC/ie ynpaBdiomell CeTKH Ha yTH K aHOLY
nonafaot B chepy aelicTBHA s3KpaHHpyloulell ceTkH. bBiaropaps Bbicoxomy moJio-
KUTENLHOMY HanpsKEeHHIO 3KPaHHUPyOmas CeTKa cOooOmaeT 3/MeKTPOHAM KOMOJM-
HHUTEJIBHYIO CKOPOCTb, B pe3yJibTaTe 4ero mocjefHHe MPOJETAIOT yepe3 Hee C OFPOM-
HOM CKOPOCIbIO M, KaK CHapsifipl, yIapsoTcs O noBepXHOCTh aHopa. Ilpu sTom xa-
XKIbl 3JIeKTPOH BHIGHBaeT H3 MaTepHala aHOAA ONMH MU HECKOJNbKO 3JIEKTPOHOB
nonoGHo ToMy, Kak of6pasyercst MOTOK OpHI3T NPH NajeHHH NJOBIA B BOLY.

OTd 3MeKTPOHHL BEllyT ce6si, KaK H nojlaraercst BCeM 3J1eKTPOHaM, T. e. OHH NpH-
TATHBAIOTCS K HauGoNee NOJOXKHTENbHOMY 3JeKTpofy. HopMadbHo TaKuM 3JaeKTpo-
JoM GhIBAaeT aHOJ, U BHIGHTHIE 3JeKTPOHBI BO3BPAWlOTCs B CBOE XKHJHILE, T. €. Ha
aHoX, HHYEM He Hapyiuass paGoTsl Jammsl. Ho Korza Gonee mo/oXuTebHOM, XOTs Gbl
Ha KODOTKHE NpPOMEXYTKH BpeMeHH, CTaHET SKPaHHpylOUlas ceTka, BHOHUTHE H3
aHOZA 3JIeKTPOHBI YCTpeMsATCE HMEHHO K HeH.

H. — TMotpscaome!.. 3Ha4HT, NOABUTCS TOK, KOTOPLIHX MOAJET OT aHOZA K 5Kpa-
HHpYyIOmel ceTKe, a aHOL B 3TOM ciyuyae OyjeT CNYyXKHTb BTOPHUHBLIM KATOAOM IO
OTHOLIEHHIO K KpPaHHpYIOWeH CeTke.
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OnHocroponkee
DNBUMEHRUE

JI. — Besyc/oBHO. D10 siB/leHHe HA3HBAETCI BTOP HUYHOH S MHCCHed.
M Tak Kak TOK OT aHOJA K SKpaHHpYIolell CeTKe HAET HABCTPEUY, aHOJHOMY TOKY,
nocjegHHH yMeHblUaeTcs H HCKaXKaeTcs.

H. — Bor Mpl 1 cHoBa nepep npenstcTieM. [Ipoury te6s, 1yHb ONATH.

JI. — 3ro uerpyano. UTobbl YHHYTOKUTL BTOPHUHYIO SMHCCHIO, Hajo MOCTa-
BHTb MEX1y QHOZOM M 3Kpauupyomefi cerioil eme ogHy — TpeTbio — 3 a L1 U T-
H Y0 HIH a8HTHRHHATPOHHYIO CETKy.

3amHuTHas cetka npejcTaBjiser colod Ouenb PERKYlO CHHpanb, KoTopas Ha-
XOAHTCH MOA MOTEHLUANOM KATOAA U COAHHSIETES € HAM HHOTa AdXKe BHYTPH JaMiibl
Ona npensATcTByeT yAa/JeHHIO BTODHUHBIX 3J@KTPOHOB OT aHOAA.

Puc. 72. Cxema YBUY nHa nenrtoge.

Ri€C3 — nemp CETOYHOrO CMELICHUS;
R3R3C4 — nens nutands OKpaHUPYIO-
mel CeTKH.

H. — Hy, uro Xe, s pan nosHakKoMHThbCA C JaMmnol, HMelowel yxe NaTh 3JeK-
TPOJOB, KOTOPYIO MOXKHO Ha3BaTh, €CJH MeHsl He OGMaHBIBAIOT MOH MO3HaHHUS B rpe-
YeCKOM S3blKe, NeH TO A O M.

JI. — 310 Tak. Takum oGpasoM, TH MOXeLlb SAMETHTb, uTO MEHTOJ AABJseTes
YCOBEpILEHCTBOBaHHEM TeTPOAAa M uTO 5Ta Jammna Oblia CO3faHa AJsi yCTPaHeHHS:
BP@AHOTO feficTBUSA BTOPHYHOH SMHCCHH. BOT K&K BHIIVIILHT CXeMa YCHIHTEILHOTO
Kackajla Ha nenTtofte (pHc. 72). ConporuBnenus R, H Ry, naxoisiyHecs: MeXay noJio-
CaMM HCTOYHHKA BBLICOKOrO HANpSIKEHHS, CHyKaT AJsl YCTAHOB/JEHHS HANpsKEHUS
Ha 9KpaHHpywouel cetke, NPHOIH3HTENbHO PABHOrO MOJOBKHHE aHOLHOIO HaNpsiKe-
nus. Konpencatop C, CnyXHT Alst TOro, 4To6L MPOMYCKaTh clabhil TOK BEICOKOM
4yacToThl, o0pasylmuiics B LeNH SKpPaHHpyIOWled CeTKW INONajalolHMH Ha Hee
BIEKTPOHaMH.

H. — §1 Hajeioch, uTO SKpaHBl, TEeTPOAH H MEHTOAH OKOHYATENbHO MNOMOTYT
paspeuuTs npoGleMy NapasUTHHIX CBsi3eH.

Jl. — Hanpacusle Hagexan, Hesnafikuu!
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BanyTaHHble CBA3H

JlioGo3naiikun. — J1o CHX 1MOp MBI FTOBOPHJIH TOJMHKO O MAaLHHUTHON H eMKOCTHOM
CBSI35IX, HO CYyUIECTBYIOT TaKiKe CBSI3H 3a cueT OOmHX 3/1eMEHTOB, KOTOPHIMH MOIyT
OKa3aTbCsl AKTHBHBIE H DeaKTHBHLIE COMPOTHUBIEHHS.

Hesnaiikun, — §1 He BiKy, e Xe NpsuyTcs 5TH «OOmHE» COMPOTHBJIEHHS?

JI. — Bor cmortpu. Ha prc. 73 cxemaTHueCKH H300paxeH TpeXKacKaiHBIH
YCHJIHTENb BHICOKOH 4acTOTHI.

a5t Gonpumiefi SCHOCTH Ha CXeMe HAPHCOBAHM! TOJBKO aHOAHLIE LelH, B KOTOPBIX
npoteKarwT TokH [y, I, ¥ I3 namn JIy, JI, # JI3, cooTBeTCTBeHHO. LlenH ynpaBasiomux
SKpaHHPYIOmHX CETOK ofiymensl. [Ipociennm Teneps ¢ KapaHjauwioM B pyKe HyTH
8JIeKTPOHHBEIX TOTOKOB JiaMIl.

Th BuAMImB, YTO TOK [, OT KaToia JaMmnH JI; TPOXOUT uepe3 Koutyp L; C,,
[OTOM uepe3s y4acToK NMpoBoja, oGosHaueHHHH [y, fa/nee yepes HCTOUHHK BEICOKOrO
HanpsKeHHs H M0 «<MHHYCOBOMY» MPOBOAY BO3Bpamarcs uepes R; (compoTHBJIeHHE
cMemenHs) Ha KaTog. Temepb NMpocief TakKHM 2Ke 06pasoM 32 aHOAHBIM TOKOM
BTOPOR JaMnbl [,. UTO Tl BHAMIIB?

H. — [eiictBHTeNbHO, TOK [, 4aCTb CBOETO NMyTH NPOXOAHT 110 TeM Xe y4acTkaMm
LMK, 4To U TOK /4, a TaKkKe yepe3 HCTOUHHK BhICOKOTo Hampsixenns. To xe mpouc-
XOIHUT H C TOKOM I3, IPOXOASIIHM Yepe3 HCTOYHHK BBLICOKOTO HAMpSXKEHUs U YUaCTKH
I, + I3 + I3, mo KOTOpBIM MPOTEKAIOT OJHOBPEeMEHHO TPH TOKAa. BOT rje Bo3HHKaeT
MelIaHHHA M IyTaHMIA TOKOB!

Jl. — Ecau Obl HCTOYHHK BBICOKOTO HaNpSiKEHHS H COeJHHHTENbHBIE Ienu
HE UMEJH COMPOTHBJEHHS, MOXKHO OblIO Obl He GOsiThCA HHKaKoli memanHusl. Ho,
K HecyacThlo, 5TO He TaK: KaXKAblii M3 TOKOB BHI3bIBaeT Ha COMPOTHBJIEHHAX OCMHX
y4acTKOB najeHue Hanpsxenns. [ToctoAnHEle cOCTaBAANMNe He IPEACTAB/ISIOT HH-
Kakofi onacroctd. Ho HampsiKeHHs IepeMeHHBIX COCTaB/AOMHX, ofpasyromuecs
Ha o0muX yuaCTKaX COMpOTHBJIEHHMI, NOMajaloT B APyrue IeNH, B pe3ysabTate 4ero
majeyHe HanpsikKeHHsi OT HNePeMeHHOH cocTaBifiomeR Toka [; GyAeT OPHIOKEHO

Ui
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Puc. 73. B sroit cxeme aHONHHE TOKH PA3NUYHHIX JAMN HAYT MO OOLWIHM NyTAM.
Mcrounuk Beicoxoro (aHogHoro) Hampsixenus U, ycioBHO u300paxeH, K4K COIPO-
THBJACHHUE,
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Yesm MeHbUle Uenu KAKOW-Au00 AQMnsL CBAIAHRGL € UENAMU COCCOHUX NQAMN, MEM
Aysute paGomaem paduonpuemnux. Tarxoli 861600 cOesaruw ramu O0pY368 nocse

Hlomumo PEKOMERO0BAHRKO20 PAKEE IKPARUPOBARUS, ORU PACCMAMPUBAIOM MAKICE
BO3MONCHOCHID NPUMEHEHUSI PE38A3bIBAIOMUX yeneii 0an ycmpanenus napasum-

Hepexodn x usywenuro nparwmuueckoli cxemst, JIr0003nalixun coobuaem usme-
PecHble C8e0erUs 0 cnocobax NepeKArotenus RACMmpausaemsx KoRmMypos.
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»Iaexmylxaroxom u anogom Jamn JI, u JIg. To xe Gyzer u ¢ HanpsAXeHHAMH OT TOKOB
. B .

H. —Bor Teneps 5 BHXKY, B 4eM COCTOHT ONIaCHOCTb PacCMOTPEHHOro BHAA Napa-
3uTHOM CBs3H. 3-3a Hee BCe NaMIIB OKA3HIBAIOTCH CBA3AHHBIMH M KoJeGaHHA TOKA
KaXJIOH M3 HUX TOTYaC JKe OTPaxKaloTCAd Ha HaNpAKEHHAX Ha 3JEKTpoAax APyrux
Jiami. DTo, KOHEUHO, NMpPHBEAeT K OYeHb HEMpPHATHBIM FBJEHHAM.

JI. — Coeepuiento oueBnano. Fcinn HanpsKenue, o6pasoBaHHOe TOKAMH IpY-
FHX JaMmi, AefiCTByeT HaBCTpeuy KosJeGaHHAM, NMPUIOKEHHBIM K CeTKe OJHOH H3
HHX, TO NPOHCXOAHT yMeHblIeHHe ycHnenusa. OpHaKo oYeHb 4acTo B pesyJ/ibTare
5Tofl CBA3H MPOUCXOAHT COXKEHHE HaNpaAKeHH i, BH3BAHHLIX TOKaMH JApPyTHX JIaMi,
H YCHIMBaeMOro [epBOH JaMMo#l HampsxKeHus, B pesyjbTaTe 4ero BO3HHKAIOT
CaMONpPOH3BOJIbHEIE Ilapa3uTHbIE KoleGaHHU4.

H. — Ho Beapb 201%HO e GbiTb CPEACTBO H3ONHPOBATh OJHY JaMIly OT ApYro#?

JI. — IHa. DtuM cpeicTBoM sBAeTcd pasBfA3bBaloumad HeNb HIH
COKpallesHo «pa3paska» OHa He JaeT MepeMeHHbIM COCTAB/AIONINM aHOJHBIX TOKOB
IyTEIeCTBOBATh 110 BCEM LENAM NpHeMHHKA. Mo OO[HM y4acTKaM H uepe3 HCTOYHHK
BLICOKOTO HamnpsXKeHus.

,» 1 pHyMp HesaBHCHMOCTH'

H. — 4 nonaraio, yto crHauala HaJo OTJAENHTH IOCTOAHHYI0 COCTABJAMONLYIO.

JI. — Tak u genawor. Kak TolbKO aHOAHEBIA TOK, HampuMep Jammnsl JI; (puc. 74),
npoues yepes aHOJHYIO HarpysKy, B JaHHOM ciyuae KoHTyp L,C;, H3 HeEro Bhje-
JISIIOT BBICOKOYACTOTHYIO NMepEeMEHHYI0 COCTaB/fIoUIylo, CO3AaBas Al Hee OTBETBJe-
HHe uepes KoHjercaTop Cjy, n10400HO TOMY, KaK H NPH perynHpoBke o6paTHOi CBS3H
KOHJIEHCATOpOM TepeMenHOl eMKocTH. [lepeviennas cocTapJsiomas nonajaer cpasy
Ha KaToj, uepe3 KoHjeHcatop Cg, KOTOpHIH OJHOBPEMEHHO mperpaxiaer nyTb I0-
CTOAHHOH coCTaB/fAIlel, BO3Bpallaloliefics Ha Katoj uepe3 comporublenie R,,
HCTOUHHK BBICOKOTO HalpsXKeHHs U CONDOTHB/IeHHe cMemeHHa R;. Takum oGpasom,
NyTh MepeMeHHON cocTaendwomeil, MOKa3aHHBIN Ha pHC. 74 XKupHOH JHHHell, orpa-
HHYeH Lenbio KaToJ — aHOJ Na4HOMH JIaMITHl, H ee NnepeMeHHas COCTaBAAomasa HHUTIe
He BCTpeuaeTcd C aHaJOTMYHOH cOCTaBJAsomell ApYrux Jiamm.

H. — CnoBom, ecnn i XOpOMIO NOHSJ, pPasBs3Ka JaeT BO3MOXKHOCTb JaMie
COXPaHHTb MOJHYIO HE3aBHCHMOCT.

Jl. — CoBepmenso BepHO. 3aMeTb TaKxke, 4To PasBsi3Ka, cokpaimas nyTH nepe-
MeHHBIX COCTaBJISIONIMX, OJHOBPEMEHHO YVEHBIIAaeT OMacHOCTh napasUTHEIX HHAYK-
THBHBIX HaBOJOK.

Tenepb MoxxHO H306pasuTh (pHC. 75) MOMHYIO CXEMy OJHOTO Kackaja yCHJeHHS
BLICOKOff 4aCTOTHl COBpPEMEHHOIO pajHONpHeMHHKa. DTO TOYHO TaKasd XKe cXeMa,
KakK H Ha pHc. 74.

H. — A mne Kaxercs, 4To OHa He COBCeM Takas. Benb Ha puc. 74 KOHZEHCATOPH
passsku Cy, C; H Cy NpHCOEIHHEHB HEOCPEACTBEHHO K KaTolaM COOTBETCTBYIOWUX

1~
4%
J L'J+
Puc. 74. Bnarojapa NpHMEHEHHIO Pa3BA3KH MepeMEeHHBE COCTaBAAIIME TOKa

KaXAoH JaaMIbl 3aMhIKaloTCA 4Yepe3 OTHEAbHHIE ueny, NOKAa3aHHbIE KHPHBIMH
JAHHAAMU.
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Puc. 75. CxeMa kackaza ycHie- Puc. 76. Ta xe cxema, yTo M Ha
HHS BHICOKOM YaCTOTH HA NMEHTO- puc. 75, Ho HapHCOBaHHas C NMpH-
Jle C LENsMH Pa3BA3KH. MEHEHHEM CHMBOJa 3a3eMIeHHS.

JlamMn, a Ha pHC. 75 KOHAeHcaTop pa3Bsi3kH C; NPHCOEAMHEH K MHHYCY HCTOYHHKA
BBICOKOTO Hamp si2KeHus.

Jl. — Tu npaB. TeopeTHueckH TaKoe BKJIIOYEHHe MeHee JeHCTBEHHO, TaK Kak
nepeMeHHasl COCTABJSIONast aHOZHOTO TOKAa BMeCTO TOTO, YTOGH BO3BpAaTHThLCH HA
KaTtoJl yepes KoHzeHcatop Cy, JO/MKHa, KpOMe TOro, MpofTH yepes KoHeHcaTop Cjy,
YTO IJIs BLICOKOYACTOTHOH COCTaBJIslioLiell HecKoabKo Gostee yToMuTenbHo. OfHaKo
NpaKTHYECKH 3Ta CXeMa MMeeT HeKOTOpHe NpeHMyIlecTBa.

T, KOHEYHO, y3Ke 3aMeT’JI, 4TO GOJIbIIHH CTBO COeJHHEHH B CXeMe pafgHonpHeM-
HHKa OKaHYMBaeTcs y OTPHIATENBbHOTO MOJI0CAa HCTOYHHKA BHICOKOTO HaNpsXKeHHS.
YTo6H OTpHIATENbHEIH MONIOC HAXOAHJICH Ha BO3MOXKHO KpaTyaillleM DacCTOSTHHH
OT pas/IHYHHIX 3JeMEHTOB, KOTOphie NOMKHH OHTh K HeMy NPHCOeJHHEHH, NPOKJa-
JABIBaloT 06ILyIo IHHY K3 60Jiee TOJNICTOrO Np OBORHHKA, HAYIYIO OT MHHYCA BHICOKOTO
HanpsKeHHs uepes Becb NpuéMHHK. MIH, 4TO BCTpeuaeTcs uaie, HO MEHee XKeJsa-
TEJbHO, B KaueCTBe 3TOr0 NPOBOAA HCNOMb3YyeTCA MeTaNJIHYeCKHH Kopmyc (mIaccH),
Ha KOTOpOM MOHTHDYETCS NpHEMHHK. B NaHHOM cilyyae KOpNyC CIyXHT TaKkKe U
MHHYCOM BBICOKOTO HampsixenHs. M Torma Bmecro TOro, utoGhl CKas3aTbh, YTO COENH-
HEHHe SaKaHuYHBaeTcsd y MHHYCa BHICOKOIrO HanpfAXeHHS, FOBOPAT, UTO COeQHHEHHe
NPOH3BOAMTCA Ha Kopmnyc.

OT cHeneTHOM cxeMbl K MOJHOM CXeMme

H. — CnioBoM, s noHsn: KOHAEHCATOPHI Pa3BA3KH TOPA3f0 JIErde NpHCOeHH-
HHTb K KOpIyCy, ueM TSHYTb HX BRIBOJH K KaTORy.

Jl. — [a, a0 Tak. OGeiuno Kopnyc 0603Hayal0T TeM e CHMBOJIOM, 4TO H 3ase-
MJleHHe, TaK 4TO BMECTO TOro, 4TOGhl pHCOBATh OOUIYIO IIHHY MHHYCAa BEICOKOTO
HAaNpsKEeHHsA, 3HAKH 3a3eMJIeHHS PHCYIOT HelOCPeACTBEHHO B TeéX MecTax, I'e 3To
Tpedyercs mo cxeme. ITo sToMy NpHHIHMNY cXeMa Ha pHE. 75 GyHeT HMeThb BHJ, NOKa-
saHHblit Ha puc. 76. Ho sanoMHH XOopomeHbKO, YTO KOTAA THl BHIHMIIL Ha CXeMe
MHOTO 3a3eMJIeHHH, B IeHCTBHTEbHOCTH 5TO TOJMbKO OJIHO eAHHCTBEHHOE COeHHEeHHE,
BeAylee K OTPHUATENbHOMY NOJIOCY BHICOKOrO HalpsKeHHS.

H. — Ho Teneps-To 3Hal0 Ju 51, HaKOHel, 060 BCeX CKPHITHIX ONACHOCTSX B CXe-
MaX pajHONPHEeMHHKOB H MOTy JIH s CaM COCTaBHTb CXeMy, 110 KOTOPOil MOXHO
66110 6Bl cOOpaTh AeHCTBYIOMMA NPHEMHHK? i

JI. — Jla, 2 aymalo, 4TO Temepb THl 3Haelllb IPUMEPHO BCe, 4TO HEOGXOZHMO
ans aToro. BepHeMcs K cXeMe, KOTOPYIO Thl 1O HeBEJEHHIO HauepTHJ BO BpeMs
Haulell ABeHaAUAaTOl Gecelbl, H nMonpobyeM MPHAATh €H NPAKTHYECKH OCYIIECTBHMBIH
BHA. Buauase HapHucyeM ee B yNpOIEHHOM BHJIe — 3TO NpeKpacHuil Metog (pHC. 77).

H. — 41 nageroch, 4T0 B 06OMX BLICOKOYACTOTHHIX KacKajaxX Thl HCIOJb3yellb
MEHTOJBL.

Jl. — Tul MOXellb B 5TOM y6efHTbCA caM, OCMOTpeB Ha pHcyHOK. Ho a noifiny
Lalblie, HCMOAb3ys MEHTON TaKke H BO BTOPOM KaCKaJe HH3KOH uacToTH. B Ha-
CcTOsIHiee BpeMsl OXOTHO HCMOMb3YIOT NEHTORH A5 5ToH eiH. TH BHAHIIL, YTO B 3TOH
cXeMme MpPELCTABIEHE TOJNBKO OCHOBHBIE II€IH CBS3H MEX]y JlaMnaMH. DJIeMeHTHl ke
pasBfi3KH, a TaKKe COUDOTHBJIEHHS NI NOJYYEHHS HanpsKeHHA CMeMeHHs H
COTMPOTHBJIEHHUS B LenAX SKPaHUPYIONIHX CETOK B YNIPOULEHHYIO CXeMy He BKJIIOYaioT.

3 E. AiicGepr. Paauo
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Puc. 77, YnpouieHHas cCXeMa npHeMHHKA C IBYyMA KacKajaMu YCUACHHA BbICOKOH
4acTOTH,

H. — CnosoM, Thl H306pashi «CKeleT» CXeMH C IBYMS KacKagaMH YCHIEHUS
BBICOKOH wactothl (YBY; u ¥ BY,), nuonnsiM getektopoM (/I) U AByMsi Kackazamu
HH3KO# yacToTel (YH Y, u ¥ HY,). Moxellib JIM THl Telepb HAPACTUTb HA STOT CKeJIeT
TeJO H KOXY H COCTABHTb TaKHM OGPa3oM LNkl OpraHU3M?

JI. — D10 netpynHo. Bor nomnas cxema (puc. 78). Kpome gpyrux ocobenHo-
cTel, mpexje BCEro OTMETb CONPOTUBJEHHS CMeleHHst Ry, R;, Rg u R,; comporu-
BJIEHHs!, 3a/alOllHe HANPsXKEeHHA Ha SKPaHUPYIOWHX ceTKaX, Ry H Ry; COnpoTHBIIe-
HHs passsisku R;, Rg H Ry, a TakkKe GJOKHPOBOUHEIE KOHJEHCATOpLI NOJ TEMH Ke
HOMepaMH.

H. — TTogoxnau ... Mens ouenb HHTPHUIyeT Apyras Bempb: 3T0 KaTymku Lj,
L,, Ly, L, u Ly, xoTopsle Kak Gh COCTOAT H3 Tpex uacTek.

y8%,

Ul

Puc. 78. OxoHuaTenbHasg CXeMa MPHEMHHKA,

BonHa BonHe pPoO3Hb

JI. — 1o Tpebyer o6bAcuenuda. T 3Haelb, yTO BO BCeM MUpe UMeeTCS OYeHb

\\\‘ ConbUioe YHCAO pajHOBellaTebHEIX NepejiaTyHKoB. [JHHB BOIH B pagHOBeIaHHH
\“'\\‘\‘Q\\\\\\\\\Q\\g pacnpenesieHsl B TpeX OCHOBHEIX AHanasoHaX. DTo AauHHble BOJHE (I B) ot 1000
,\\\\\\\\\\\@.\“ 10 2000 x, cpepnue Boaks (CB) or 200 5o 600 » u kKoporkue Boinu (KB) ot 10 1o
§\\>\\\\\,&\“\ ® 50 x.

KaxoMy H3 3THX 1HanasoHOB COOTBETCTBYET OJHA M3 TpeX OOMOTOK, 06pa3yio-
KX KaTywky. JI06yio H3 HEX MOXKHO BK/IIOYUTh B KOHTYD C MIOMOULbIO 1€ p € K J 10-
yatenda I[I.

H. — Ho B Takom ciyuae AJ1s1 epeXoja ¢ MaNasoOHa HA JHANA30H HYXKHO OJHO-
BpeMEeHHO H3MEHHUTb NOJIOKEeHHe NATH NepekiaioyaTesneil. TpeGyercs nu A4 GLICTPOro
nepexyioyeHHs HMeTb, MOJOOHO mayKy, GoJbliOe WHCJO Jamn?

JI. —O wrer, ne Bonuyiica, Hesnaiikuu. Bce KOHTaKThl NepeKNIOUAIOTCA OLHO-
BPEMEHHO ¢ [OMOLLbIO OZHOH PYYKH ynpdB/eHHd,
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H. — K cuyacrtoio, HMeIOTCA JHLIb TPH JHanas’oHa. B mpoTHBHOM ciyuae 5T0
GBII0 Ghl [bABOJBLCKH CJI0XKHO.

JI. — B neficTBUTeNBHOCTH Tepeauu BEAYT W HA APYTHX AnHHAX BoMH. OnHaKo
M B 5THX Tpex JHaNasoHaX HYXKHO MO KpaliHell mepe MATh KaTylleK, yToOHl Nepe-
KpHITbL Bech HuTepBal 0T 10 102 000 # ¢ moMOuIbI0 KOHJEHCATOPa MepeMeHHOH eM-
koctH 500 ngh. TlostoMy npuXomuTCs NMPHMEHATH Nepek/auaTtelb HA NMATh MOJoOXKe-
HHH (pHuc, 79).

o
AR
! I
!
PR S
B .."V.V."u
REXH L

il

48

N

~
Puc. 79. Cxema nepeknaioyeHHs

NATH IHanasoHoB.

H. — $I cHoBa cmoTpIO Ha cXeMmy NpHeMHHKa (puc. 78) u He MOTY NMOHAThL CTPaH-
HE cnoco6 BKaouenus Kouuencaropa C,. Ilo-BHAHMOMY, 3TOT KOHAEHCATOp COB- §
MECTHO C CONpPOTHBIEHHEM R,CIyXKHUT A5 pa3BA3KH aHOLHOM IENH NMepBOi JaMIlbl.

N
12-30m

52004
59
29-60.¢

700-2000.4¢

Ho noyemy ou BXomuT B Henb KoHTypa L3Cig?!
JI. — Ilo ouenpb mpocrtoit mpHuuHe. B coBpeMeHHBHIX KOHAEHCATOpaX MepeMeH-
HOfl eMKOCTH MOJBHKHbIE NJIACTHHBI CBA3aHEI C META/VIHYECKHM KOPIYCOM KOHIEH-

catopa (H30JMHPOBaHBI TOJHKO HENMOABHXKHEIE NJACTHHE). B cBOlO ouepelr Kopmyc 'L

KOHJIeHCATOpa yKpeIUleH Ha MeTaJJIHUYeCKOM WIacCH, KOTOpoe, Kak H3BECTHO, CBf-

3aHO C OTPHLATENbHLIM MOJIOCOM HCTOYHHMKA BBHICOKOIO HANpsAMKeHHS. !
INogsHxKuble maacTHHB KoujeHncatopa Cjq HOMKHB ObITh 0653aTeNILHO COENH-

HEHBl C MHHYCOM HCTOYHHMKA MHTaHH4. B To xKe Bpemsi KaTymka Lj uepe3 cOnmpoOTH- J

Blenne R, coefnHeHa ¢ miaiocoM. CrejoBaTenbHO, KoHiencatop C;q Hajo OTHENHTh =

OF KaTywkH Lg O MOCTOSIHHOMY HaNmpsIXKEHHIO, He pasphiBast, OJHaKoO, KosleGaTeNlb-

HBII KOHTYP MO BLICOKOIl yacToTe. DTO JIErKO NOCTHraeTCs MpHMeHeHHeM KOHJerca-

Topa C, Gonbioi eMkocTd. OH co3faeT cBOGOAHBIH Ny Th A/ TOKOB BBICOKOH 4aCTOTH A

H TpPeNsATCTBYyeT B3aMBIKAHHIO BLHICOKOrO HaNpfXeHHS Yepe3 CONMPOTHBIeHHe R,. =
Ha sToM MBI MOKa MOXXeM 3aKOHYHTb Hamy Geceny, Tem Godee uyto paxe Ga-

IIeHHble Yachl yXe NpOGHJH MOJHOYb.

O6maHuHBas TepPMHHONOTHSA

H. — Pacckaxu eme, K ueMy 3Ta CTpelnkKa, ynupamouasca B CONp OTHBIe-
HHe R;,? .

JIl. — B J1eficTBUTENBLHOCTH 3TO COMPOTHBIEHHE SABJISAETCH MNOTEHLHOMETPOM ...

H. — 310 uTO Ke, npubGop A/ H3MepeHHd MNOTeHHana?

JI. — Her, HasBanHe sTOro TepMHHAa BBesNO TeGa B 3abnyxjexue. IToTe H-
L HOMETpP—3TO CONPOTHBJIEHHE C MOJABHKHEIM KOHTAKTOM (0603HAYEHHBIM CTPesKO),
COBNHHSAIOMHMCS C JTI0GOH M3 MPOMEXKYTOYHBIX TOYEK CONMpPOTUBJIEHHS.

H. — Ho pna yero e OH 3eCb HyXKeH?

Jl. — Ha conmporuBnennn R;, BhIeJseTcs AETEKTHpPOBAaHHOE HampsKeHHe.
Huoraa oxo Moxer GhiTh OueHb GOMBLIHM, TAK YTO IIOC/IE YCHJIEHUS HU3KOI 4acTOThL
C/LHMOCTE OyfeT CAHIIKOM rpoMKOH. UToObl yMeHbIIMTb IPOMKOCTb 3ByKa, Ha
CeNYIOMYIO JIAMITy HYMKHO NMOAATh TOJBLKO YacTh AETEKTHPOBAHHOIO HaNpsiKeHHS.
910 B MOXKHO cfenaTb NPH NMOMOMM MOTEHUHOMETpPa, ABHKOK KOTOPOIO MOMKET
CHHMaTh JIOGYI0O YacTh HampsKeHHd, BHIIENSIONIErOCH HA BCeM COMNPOTHBJEHHH.

Takum oGpasoM, notenuHoMmeTp R;4 CHYXHT AJA peryJHpPOBKH TIpPOMKOCTH +
npHeMa.

H. — OxasniBaercs, 3T0 AefiCTBHTENBHO OYeHb MOJe3HO. I Kajelo, 4To MOi
coces, o6OXKawl Uil Urpy Ha aKKopjeOoHe, He MOJAb3YeTcs HM.
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Ho nacmosuezo spemenn JIto603RAUKUN YMUIUAERHO 00X00UL 80NPOCH NUMAKBR
npuemnura. On 2080pus 00 UCMOYRUKAX MOKA HAKGAQ B GHOOA, HE YMOUKAA

pauueli nepemennozo moxa. bydem paccmompeno maxice numanue npuemMHuKa
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Bonpocbl nutaHuA

Hesnaiikui. — ViHorga MHe KaXeTCfl, uTO § MOXO0X Ha MNYyTelleCTBEHHHKA
B NyCThIHE, CTPAjAIOUIero OT XKaXJbl H FOHSIOmerocs 3a co6/l1a3HHTe/IbHEIMH MHpa-
kaMH. MHe Kaszanoch BO BpeMs Halluelf mocjefHeil Geceipl, 4TO 5, HAKOHEU, HMEIO ~
MONHYI0 H OKONYaTelbHYIO CXeMy panHompHeMHHKa. OnnaKo, BEpHYBLIHCH JOMOH,
g C OropueHHeM KOHCTAaTHPOBaJd, YTO B PacCMOTPEHHOH HaMH CXeMe 4Yero-To He
XBaraerT. =

JlioGo3Haikun, — Yero ke, Moii Gexuuéi Hesnaiikun?

H. — Ouenb cyuiecTBeHHOH YacTH. YCTpoificTBa NHTaHHs, KOTOpPOe Thl NPOCTO
o603Hauun 6ykBaMi Ua. OfHako 370 HanpsKeHHE He NMPHXOAHT XKe K HaM c He6a
B BHAe MOJHHH!

Jl. — Tl mpas, HO TH BCerjia MOXKellb NpPEANOJO0XKHTb, YTO NMHTaHHe Gepercd
oT GaTapeH TraJbBaHHYECKHX 3JEMEHTOB HJH OT aKKy-

MyJSTOPOB. —

H. — Ho a BoBce He H36Geraio Takoro TpeamnoJioxe- __@_
HHs. §] Xopowlo 3Halo, 4TO GaTapeH H aKKyMYJATOpHl ‘
yXe AaBHO HCNOJNB3YIOTCA B MajleHbKHX TOPTATHBHBEIX f
NpHEMHHKaX WJH B YCTaHOBKaX, NpejiHa3sHAYEHHBIX A
YAaJeHHBIX paflOHOB, He OXBauyeHHBIX 3JeKTpHpHKa- < 3
uuefi. DoNbIHHCTBO Ke COBpEMEHHHIX [pagHONPHEMHH- Mpuempie
KOB pacCYHTaHO Ha THTaHHe OT OCBETHTEJbHOH CeTH. -
Kak coobmaerca B pekaamax: «llltenceinnas poser-

by
Q

Ka — H 3TO Bce».
Mue KaxeTcd HeNOHATHHIM, 4TO B GOJNbLLIHHCTBE
MEeCT 3JIeKTpHUECKHe CeTH HMEIOT TepeMeHHbIH TOK,
OAHAKO HM NOJB3YITCA AJS MHTaHHA AHOAHBIX uene# ~ g
J1amu. Jnexmpacems

Jl. — 310 ypaerca 6narogapsa npesBapHTENbHOMY
BLIIPAM/EHHIO TlepeMeHHOT0 ToKa. Bmnunpamurb Pnc. 80. Cxema ,mpo-
nepeMeHHBIl TOK — 3TO 3HAYyHT NOMellaTh €My Teub B crefilero BHINPAMH-
IBYX HamnpapBJeHHAX H 3acCTaBHTb ero Teyb TOJABKO B Of- Tead.

HOM HampasJeHHH.

H. — CioBoM, BhimpsiMIeHHE — 3TO TO XKe, YTO H JeTeKTHPOBaHHe?

JI. — Jla, npouecc ocylIecTBNIeHHA H CPeACTBa T€ XKe, YTO H NPH JIE€TEKTHPOBa-
HHH. OHaKO B 3TOM CJyyae Mbl HMEeM JeJI0 C TOKOM NPOMBILNIeHHOR yacToTs 50 2y
H, KpOMe TOro, BHIIPAMJEHHHH TOK JOJMMeH ObITb JOCTATOYHO 6OHIION BeJHYHHB
(HEeCKOJIBKO fecsiTKoB MuaHaMnep). Camo co6oil pasyMeercs, UTO A/ BHIPAMJIEHHs
HCTIONB3YIOTCA JHONBI, SJEKTPOAE KOTOPHIX O6OJblle 3/eKTPOJOB - JETEKTOPHOTO
aHozna. Takoit aHop HasbiBaeTcd K€ HOTP O H O M.

H. — 3HauHT, JOCTAaTOYHO PACMOJOMXKHTb TaKOH [JHOX HA TYTH TOKa M3 CETH,
4TOGH OH OKasaJicsi BHINPAMJEHHBIM, TaK KaK 3JeKTPOHb MOTYT HATH TOJABKO OT
KaTofia K aHORYy, a He 0o6paTHO.

Jl. — IlpaBuasno. Kenotpou (pHc. 80) MoxKeT GHTEL BK/IIOYeH KaK CO CTOPOHBI
TIOJIOKHTENBHOrO, TaK H OTPHIAaTeJbHOro Kouua. [J1aBHOe — 3TO chenaTh Tak,
4yTOGH HampaBleHHe ABHXXEHH 3/eKTPOHOB, NOJYyuYeHHOe B pe3ysabTaTe PaGOTH
KeHOTPOHA, COOTBETCTBOBAJO HAMNpaBJEHHIO HX [BHXKEHHS B JaMmMnax 0o Joporam,
HIYIIHM OT KaTO#OB K aHOXaM.

OnacHo!... Bbicokoe HanpameHue!

H. — DBoiock, uTo BLICOKOE HanpsKeHHe, NOJTYUYEeHHOe TaKHM 06pasoM, Gyger
HefocraToyHbiM. CeTh, KOTOpasd HMeeTcd y Hac, faeT TolbKO 127 uau 220 6. A Begn
Thl FOBOPHJI, YTO HEKOTOpEE JIaMIBl JOJXKHBI MMETb aHOJHOe HaNpsXeHHe B He-
CKOJIbKO COTeH BOABT. UTO Xe # ¢Aenald C HTHM HampsiKeHHeM?... )



JI. — Jla y Te6s He GyneT 4 3TOro, Tak KakK Ha BHIPSAMHTeJbHOH JaMne ynajger
4aCThb HanpsiXKeHHs; Befb OHAa TOXe MMeET HEKOTOPOe BHYTPEHHee CONMpPOTHBJIEHHE.

Takum o6pasoM TH Jajleko He yelemb ... K cuacTbio, MH pacroJaraeM oyeHb
TIPOCTHIM CPEACTBOM, HO3BOJISIIONIMM NOBHILLIATh B XKe/1aeMOM OTHOLIEHHHU HaNpsiKeHHe
nepeMeHHOrO TOKa H3 CeTH.

H. — Yo ke 570 32 yygecHOe cpeAcTBO?

JI. — 310 Ham crapuii 3HaKoMblif — TpaHcdopmarop. JomycTHM, UYTO Mbl
nMeeM TPaHCHOPMATOP C OIHHAKOBHIM KOJKYECTBOM BHTKOB B IepBHYHON H BTOPHUHON
o6Motkax. Eciu k nepBHuHOil 06MOTKe TaKOro TpanchopMaTopa OABECTH HEKOTOPOE
HanmpsXeHHe, TO KaKoe XKe HanpsxkeHde MOABHTCA HA KOHLAX BTOPHYHOH?
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Puc. 82. CnimomHo# JavHHEH
+ [OKa3aHbl MOJOXKHTE IbHHE MOo-

Mpugwnun JAynepuosibl TOKa, BLINPAMIEH-
5 Horo mo cxemaM Ha puc. 80
—_— H 81; nyHKTHPOM H306paxeHH
L 0000 — OTPHIaTeNbHbE MOAyNepHO-
= Ibl, HE NPOMYIieHHBIE KEHO-
TPOHOM.
Inexmpocems
H. — §I nmonaraio, uto Takoe Xe, TaKk Kak
Puc. 81. CxeMa Buinps- OGMOTKH HMEIOT OJHHAaKOBOe KOJIHUeCTBO BHT-
MHTeass C TOBHILA- KOB,
KM  TpaHcpopmato- JI. — TlpaBunsno. Temepb JOMYCTHM, Y4TO
pom. TpancpopMaTop cielaH C HECKONbKHMH BTO-

PHYHBIMH OGMOTKaMH, HanpHMep C TpeMs, KaxK-
Jlasi M3 KOTODHIX MMeeT TO e 4HCJIO BHTKOB, 4TO H epBHYHad oOMoTKa. [lonaBas
127 ¢ Ha nepBHuHYI0 OGMOTKY, MH NMOJYYHM TaKke 127 ¢ Ha KaXKJ0ii U3 BTOPHUHEIX
o6MoToK. CoelHHHM MNOCnefOBaTelbHO TPH BTOpHYHbIE OGMOTKH TaK, YTOOH OJHA
ABJAAaach MpofonkenHeM Apyrof. Toria Hanps:KeHHs BceXx O6MOTOK cloXKaTca H
MeXJy HaualoM NepBoii OOMOTKH M KOHUOM TpeTbeil Mhl MOJY4YHM HamnpsKeHHe,
pasnoe 380 6.

H. — Ilpu stoM TpH BTOpHYHEIE OOMOTKH SIBJASIOTCA MO CywecTBY OIHOM 06-
motkoii. F1 4To6bl nMOKasaTh, 4TO f He 3a6L 3aKOHOB MHAYKLHH, § Jealo BHIBOJL
uyTo TpaHchopMaTop clocoGeH MOBHILIATE (MMM NMOHHMKATL) HaNpsKeHHe BO CTOJbK®
pas, BO CKOJBKO ero BTOpHYHas 0OMOTKa HMeeT GoJblile (HJIH MEHbIle) BHTKOB, YeM
nepBHYHas oOMOTKa.

JI. — Hy, He3nalikun, s Te6s NOsipas/isAlo, Tl OTBETHJ NPAMO KaK ypoOK 1O
¢HusHKe M Bce MeHbIIE 3acJyXHBaelllb CBOE HMSA.

Takum oGpasoM, Mpl YCTAHOBHJIM, 4YTO, NpHMeHAs TpaHchOpMaTOp, MOMKHO
-MIOBHICHTH HalpsKeHHe Nepel TéM, KaK ero BunpsaMHTb (pHc. 81). B 3aBHcuMOCTH
or TpefyeMOro Hamps:KeHHs Mbl BEIGHpaeM HeOGXOAHMOE COOTHOLIEHHe YHCHa
BHTKOB NepBHYHOMN H BTOPHYHON OGMOTOK, WIHK o> b duuneHT Tpauncodo p-
Mal HH,

H. — Ho Bo BceM 3TOM ecTb 0fHO OGCTOSITENLCTBO, KOTOpOE MEHA CMyuiaeT.
Kaxpnii mepHOj nepeMeHHOrO TOKa HMeeT ABa MOMynepHOAa pasiH4YHOH MNoJsp-
HOCTH, a /18 paGoTHl MBI HCNOJAb3yeM TOJAbKO OLHH H3 HUX (puc. 82). Her nx kakoro-
JHG0 yCTPOHCTEA, KOTOPOE NO3BOJHKJIO Obl HCNOJAb30BaTh AJNA MHTaHHUS NMpHeMHHKa
TaKXe M BTOPOH NOJYNepHOA TNepeMEeHHOro TOKa, NpHJaB eMy Heo6XoAHMOe Hampa-
BJeHHE?

MeToA HCnoNb30BaHHA ,,HErofHbIX' NonynepHoaos
nepeMeHHOro TOKa

JI. — Ja, ecTs, 3TO OCymeCTB/IfieTCS B TaK HasbiBaeMOM JBYXMOJyNepHOXHOM
BLINPSIMHTeNe NepeMEHHOIO TOKa.

Jast 3TOr0 M HCMONb3yeM JBa OAMHAKOBEIX YCTPOACTBA MHMTagHs MO CXeMe
ud pHc. 81. Pacnonoxus X pagoMm (puc. 83), Mb BHAHM, YTO B HarpyskaXx OGOHX

1278 g émt
27
127% g 1273
1278
1278 g 3808
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Puc. 84. [Ia BonpAMHTENS MO CcXe-
MaM Ha pHC. 83 THTAlOT OXHH H
TOT e NPHEeMHHK, BbpAMIAs o06a
foaynepuoaa NepeMeHHOro TOKd.
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Puc. 83. JIBe cxeMbl BHINpAMHTeleH,

aHaloruyHble CXeme, H306paxeHHOH Ha

puc. 81, npuyem Kkawnad BelIpAMaAeT

OfMH H3 [0NyNEePHONOB MepPeMeHHOro
TOKa.

BBIIP AMHTEJIel TOK HMeeT OZHO H TO Xe HanpasieHHe. CiegoBaTeNbHO, 006a BHIIPSA-
MHTeNs] MOXKHO HCIOJNbL30BaThb I/ MHTAHHA OAHOro npHeMHHMKka (puc. 84). [lpu
5TOM KaXJbli H3 KEHOTPOHOB GyJeT BhINPAMJAATL OAMH H3 ABYX MNOJyMepHOLOB
NlepeMeHHOro Toka. Thl JIerko cMoxellb NPOCJAEIHTh Tellepb CaM NyTh TOKa JJ/A Ka-
KJIOTO MONyHepHOnA.

H. — IlycTs BO BpeMmMst mepBOro MOJNyNMepHOAa NEPEMEHHOrO TOKa 5JeKTPOHHI
NPOAAYT uepe3 BUTKH BTOPHUYHOMK OGMOTKH w, cjieBa HanpaBgo. [Ipofinsa yepe3 npHeM-
HHK ¥ JaMmny JI,, OHH BO3BpaTATCS K 06MOTKe w;. [IpoiiTH uepe3 0OOMOTKY w, 3/1€KT-
POHBI HE CMOTyT, TaK KaK NPH 5TOM OHH JOJKHHI NIPOHTH yepes Jammny JI, OT aHOAA
K KaTtopy, a 3TO MM 3alpelleHo.

B cnexyromuit moaynepHon sJAeKTPOHHI yepe3 oOMOTKY w; He MpPOHAYT, Tak
KaK OHM He CMOT'yT IPOiTH yepe3 KeHOTPOH J/1; OT aHOxa K kaToxy. Ho onH cBoGoxHo
npoiayT Yepe3 o6MOTKY w, (ClpaBa HasleBO), TIPHEMHHK H KEHOTPOH JI,, NMpHuYeM
HanpaB/ieHHe HX yYepe3 NpHEeMHHMK OKa3nBaeTcsd TaKHM Xe, KaK H B TeueHHe Iep-
BOrO INOJyNepHOAA.

JI. — Bor BHaHmb, TakuM 0o6pa3oM HaM yhaeTcs HCNOJb30BaTh o6a mosyme-
pHona mepeMeHHoro Toka (pHc. 85). 3ameTb Temepb, uTO OGe BTOPHUHBIE OOMOTKH
HMEIOT OJHY OOuIyI0 TOYKYy. DTO KaeT BO3MOXKHOCTb 3aMeHHTb JBa TpaHchopmaTopa
OIHHM, BO BTOpHUHON OGMOTKe KOTOpPOro fefaeTcs OTBOL OT cpefHeH ToukH. Kpome
TOr0, MOXHO NMpPHMEHHTb ClHelHalbHHN KeHOTPOH, B GajlloHe KOTOPOro MOMELeHb!
o6mHil KaTox M ABa aHOZa. lakad jaMna Ha3bIBaeTCH ABYXAHOXHBIM KEHOTPOHOM.
CxeMa JBYXTaKTHOTO BHIIPSIMHTEJI S C JBYXaHOLHEIM KeHOTPOHOM NOKa3aHa Ha pHC, 86,
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Puc. 85. CniomHoM AMHHEH NMoKa- _—————————

3aHa (popMa TOKa NPH ABYXMOAY=-

NepHONHOM BhINPAMAEHHH; NYHK-

THPOM H306GpaeHbl MOJyNepHo-

Iibl, 3aJlepXaHHble OXHUM BHIIpPS-

MHTE/NEM, HO BHINPAMJEHHNE ApY-
rus,

Puc. 86. [IBa KeHOTpPOHa B CxeMe Ha
pHucC. 84 3aMeHeHH OIHHM IBYXaHOU~
HbiM KEHOTPOHOM,



[po6neMmbl paBHOBeCHSA

H. — Ho kaxkuM o6pa3oM BO BceX KeHOTPOHaX OCYIeCTBAsSeTcs HarpeB HHTH
H COOTBETCTBEHHO KaToAa A/ MONY4YeHHS SJeKTPOHHOH 3MHCCHH?

JI. — Huth HarpeBaercs mnepeMeHHBIM TOKOM HHM3KOTO HampsiKeHHs (OGBIYHO
oT 4 710 6,3 6). 1151 5TOro MOXHO HCNONB30BaTh BTOPOfl TpaHcopMaTop, TOHHIKAIO-
KA HanpsKeHHe 3JIeKTPOCeTH 10 HeoGXxoiuMoii BeanuuHbl. OJHAKO yaume Bcero
HanpsKeHHe Hakala MoJyd4aloT CO CNelHaNTbHOH BTOPHYHOH OOMOTKH C MaJIbIM 4HC-
JIoM BHTKOB, KOTOpas HaMaThliBaeTcsi Ha TpaHcdopMmaTope NHTAHHSA B JOMNOJNHEHHE
K OGMOTKe BLICOKOTO HampsKeHH:.

Tak KaK KeHOTPOHH! JOIKHH OGECIeYHTh JOCTATOYHO GOMBIIOH TOK, 4acTO HCIIO-
Jb3YIOTCA KaTOAbl NPAMOro HaKajna. B TOM ciyuae HHTb Hakajla cama SIBJISIETCS
HCTOYHHKOM 3JIEKTPOHOB.

H. — A B 5TOM ciyyae KaTox TOXKe HarpeBalOT MEPEeMEHHBLIM TOKOM?

JI. — KoneuHno. IlpakTHuecku ogHomosymnepHoxuble (pHc. 81) ¥ gByXnosmyne-
puopnnie (pHc, 86) BHINpSAMHTENH HMEIOT BHJ, NMOKasaHHbIA Ha pHC. 87 u 88, coor-
BETCTBEHHO.
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Puc. 87. INpakTnyeckas cxema Puc. 88. [IlpakTtHueckass cxema
BbIIPIMHTENs, NPHBEIEHHOrO BBIIPSIMUTENS], MPHBEIEHHOrO Ha
Ha puc. 81 (cTpenkamu moka- puc. 86 (cTpelkaMH TOKa3aHO
3aHO HampaB/eHHE TOKa). Hanpas/jeHHe BuIIPSAMIEHHOIO TO-
Ka).

H. — TloueMy B 3THX cXeMaX NpHEMHHK COeIHHeH C OTBOAOM OT CpefHeH TOUuKH
HaKalbHON OGMOTKH TpaHcdopmaTopa, a He HEMOCPeACTBEHHO C HHTHIO KEHOTPOHA?

JI. — TlotoMy, uTO eclH MOTeHUHaJ KaToAa KEHOTPOHA C KOCBEHHEIM HaKaloM
OMHAKOB BO BCEX TOYKaX, TO NOTEHLHAJ HHUTH, Yepe3 KOTOPYIO NPOXOXHT NepeMeH-
HBI TOK, B PasHbIX TOYKaX HeNpepsBHO MeHnseTcs. I1o oTHOLIEHHIO K cpenHeil Touke
HHTH ee KOHUbl Bce Bpems GYAyT HMeTh, HampHMep NpH HaNpsXKeHHH Hakana 4 6,
10 +2, TO —2 8.

H. — 310 HanoMHHaeT MHe KayelH, KOTOphble S COOPYIAMJI B paHHEM JETCTBE,
NIOJIOXKHB JOCKY Ha TPEHOTY.

JI. — EnudcTBeHHOM TOYKOH, OcTaouiefici HEMOABHXKHON Yy 3THX Kauesefl,
siBsieTcs CpefHsAs ToYykKa. TOYHO TaK Ke H y HHTH HaKala eIHHCTBEHHOH TOYKOH,
NOTeHHaN KOTOpOil OoCTaeTcs NMOCTOSHHBIM, fABJAETCA cpegHAs Touka. Ho Tak kKak
TPYAHO HobpaThcsA OO CepelHHBl HHTH, HaXoAdmelca B 6alJiOHe, Mbl IPHCORRHHAEM
Harpysky K cpeiHefi TOuKe HaKaJbHOH OGMOTKH. C TOYKHM 3peHHs MOTeHLHalxa
STH JB€ TOYKH 3KBHBa/JEHTHHI,

OLEKONOH... W craamu1BaHHe BbINPAMJEHHOIO TOHa

H. — Mensa neMuoro 6eCriOKOHT TO, YTO B BHINPAMHTEeNSX KaTOJL JIaMIbl Npef-
cTaBasieT Co0oi MOJIOXKHTeNbHBIH, a O6GMOTKa aHOJa — OTPHUATEJNbHBIH MOJIOC.

Jo wacrosimero BpeMenH f NPHUBLIK, YTO OTPHUATEJbHBIN 3HAK B JJaMNax pajgHo-
NpPHEMHHKAa OTHOCHTCS K KaTOLy, a NOJOMXKHTENTbHHIH — K aHOAY.

JI. — TBoe 6ecnoKoiiCTBO JHIEHO OCHOBaHHii. Pa3Be He HOpMaJNbHO, YTO HCTOY-
HHK 9HEpTHH KakK Gbl IIPOTHBOIOJOMKEH yCTPOHCTBY, NoTpebasiomemy ee? ... A noTom
He 3a6hbiBai, YTO Mbl Ha3biBaeM «aHOAOM» TOUKY, Yepe3 KOTOPYIO 3JeKTPOHbI BbIXOAAT,

h




a «KaTopoM» — TOUYKY, yepes KOTOpyio OHH BXoAsAT. M, neficTBHTeNbHO, BH X O I &
U3 aHOJOB JiaMn NpHEMHHKA, SJeKTPOHH B X O [ § T B KaToj BHNPSAMHTENH, B H-
XOXAT H3IETOAHOKAH BX O A A T B KaTOAH NPHEMHHIX Jamn. Teneps TH BHAHIIL,
YTO BCE MpPaBHJIBHO.

H. — BesycnoBuo. HaBHHH, HO cerofus y MeHs yXKacHHMH- IyX MpOTHBOpe-
yns... Utak, roopio s, TOK, BolpaGaThiBaeMbili BbinpsiMHTeleM (puc. 82 uan 85),
Jla/leK OT NPHATHOrO MOCTOSHCTBA, XapaKTepH3YIOmero HaCTOA MK MOCTOSHHEIHA TOK.
XoTs TBO# BHIMPAMJIEHHBIl TOK H HE MEHSIET HaNpaBJdeHHs, TeM He MeHee OH MOCTO"
SIHHO HM3MeHsSeT CBOK BeJHYHHY.

JI. — KoneuHo, eciM TH 3aXoyelllb HCMOJb30BaTh €ro B TaKoM HeoGpaGoraH-

HOM BHZe H NOAallb HA JaMIbl NPHEMHHKa, HX aHOAHKIA TOK GyJeT TaKiKe ClefoBaTh
3THM H3MEHEHHSM H B pe3yJbTaTe I'DOMKOrOBOpHTeNb GyAeT HEBEPOATHO TI'YAETb.
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Puc. 89. 3BeHo (HABTPA, NOMELIEHHOE MEXIY BBHIIPS-
MHTE€NeM M NPHEMHHKOM, CJAYXHT JJi CIIaXHBaHHA
nyabcalui ToKa.

H. — Ho Bexb, HaBepHOe, ecTb CPEACTBO, YTOOH BEIMPSIMJIEHHBIA TOK CHeNaTh
AEeHCTBHUTENbHO MOCTOSIHHBIM?
Jl. — KoneuyHo. 310 gocTHraercs ¢ MOMOIBIO CIIaXXHBaHHSA HIH, KaK roBOpST,

GHuAbTpanHuH BonpaMienHHH Heo6paGOTaHHE TOK MOMXKHO CPaBHHTb CO
CTpye# OfeKOJIOHa H3 yNpPOMEHHOro NyJbBepH3aTOpa, HMEIoLero ToJMbKO OfAHH 6al-
JIOH, KOTOpHIH Moc/efoBaTe/IbHO CKHMalOT HECKOJAbKO pa3. Biarogapsa Kiaananawm,
HaxofsmMMCs Ha BXOJe H BhIXOfe 6alljioHa, MepeMeHHOe CXKHMaHHe H pa3XHMaHHe
CO3/laeT Ha BHIXOfe MyJbBepH3aTOpPa MPEPHIBUCTYIO CTPYIO OJHOTO HarpaBjeHHS.

H. — Taxk Bexp 3T0 TOXKe BHIpsMJeHHe!

Jl. — Jla... Ho B Gosee coBepIIEHHHIX MYJbBEpH3aTOpax Mopaua OXEKOJIOHA
MPOHCXOAHUT HENPEPHIBHOM cTpyeil 6Marofaps HalHYHIO BTOPOTro Gajiiona, noMelae-
MOro BCJej 3a nepBbiM. BTOpo#i 6aljloH ¢ TOHKHMH H T'MOKHMH Pe3HHOBHIMH CTeH-
KaMH pasfyBaercs, MOJy4YHB NOpPLHIO BO3AyXa H3 mepBoro GaayoHa. 3ateM, KOraa
nepBuli Ga/yIOH pasKHMaeTcs M BcachlBaeT HOBYIO MOPIHIO BO3AyXa, BTOpPOf Men-
JIGHHO CXKHMaeTcs, MojaBas HAaKOIUVIeHHHH BO3LyX B OTBEpCTHe MNyJbBepH3aTopa
B BHJe GoJiee MM MeHee NTOCTOSIHHOM CcTpyH Bo3iyxa. Takum o6GpasoM, Bropo#t GaJj-
JIOH HMrpaeT PoJb pesepByapa, IpeJHa3HAYEHHOro BhHIPaBHHBATh MOJauy BO3AyXa
nyTeM HaKal/JIHBaHHS ero M36bITKa B MOMEHT NMOJAYyH OuepefHOi MOpLHH H 3aTeM
NJ1aBHOrO PacXONOBaHHSA.

He BcnomHHaews JqH Thl KOe-4TO, Hrpaiomee Mofo6HYIO Ke pOslb B sJeKTpHUe-
CKHX cXeMax?

H. — Kongencatop!... OH ToXe crnoco6eH 3apsKaTbCsl H paspsKaTbed.

Jl. — ViMeHHO KOHJieHCAaTOp MBI H HCHOJAb3yeM JJIs (GHAbTpanuH. Bxiiouas ero
MeX]y MOJOXKHTENbHBIM H OTPHIAaTE/bHbIM NOJIOCAMH BHIMPSIMHTENS, Mbl BEHIpaBHH-
BaeM mogayy TokKa. OnHaKo ogHOrO KOHJeHCaTopa, faxe GONbLIOH eMKOCTH, MOKET
0Ka3aThCfl HEJOCTaTOYHO.

BcnoMHMM NMPHHUMI MaxoBOrO KoJeca, KOTOpOe CJIYXKHT B NapoBHIX MalllHHAaX
H JBHrateJsiX BHYTPEHHEro Cropasus AJs Cria:KHBaHHS HepaBHOMEPHOCTH BO3-
BPaTHO-MOCTYNAaTeJbHOrO JBHXKEHHS, MPOH3BOZHMOro MOPIIHEM.

CBoefl HHepuHell MaXOBoe KOJeECO MOANEPKHBAET PaBHOMEPHOCTb ABHXKEHHS.
3HakoMa JIH Tebe aJleKTpHYecKas BeTHYHHA, KOTOpasi, MOAOGHO HHEpIHH, MPOTHEO-
AeficTBoBasla Obl H3MEHEHHSM 3JEeKTpHYeCKOro TOoKa?

H. — KoueyHo, 3T0 HHAYKTHBHOCTb.

JI. — Oranyro. Tak BOT Ha MyTH BHIIPAMJIEHHOrO TOKa MH H NOMECTHM Ka-
TYIIKYy C CepleYHHKOM OOJbIIOH HHAYKTHBHOCTH (BeAb MHl HMeeM AeJO C OueHb
HH3KOH 4acTOTOif), a nociie Hee 3aKpoeM BhIXOA (HIbTpa (pHc. 89) BTOPLHIM KOHiEH-
caTopoM, KOTOphlii OyjeT 3aBepilaTh CriaxHBaHHe. Brnpouem, ecH Hajo MONYyYHTb
OYeHb TIIATeJbHYIO QHIBTPALHIO, MOXKHO HCIIONb30BATh ABE HIIH TPH STuelikH QUIbTPA,
noxoGHble TOH, KoTopas nokasaHa Ha pHc. 89. OgHaKo O6BIYHO GhIBaeT JOCTaTOHHO
H OfHOH AYEHKH A TOro, 4ToGhl BHIMPSAMJEHHBIH TOK He JAaBaj (oHa.

H. — HNocaenunit Bonpoc. Kak HarpeBaloT HHTH HaKala JaMIl NpHEMHHKa?
A Aymato, 4TO TOXKE NepeMEeHHBIM TOKOM
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B nocnegpHuit pas o Hakane

JI. — [la, 161 He omu6es. [las sToro Ha TpaHchopMaTope mutamus (puc. 90)
NoMelaeTcsl eme OfHA OOMOTKA HH3KOrO HANpSKEHHs, KOTOpas CAYXHT AdS Ha-
rpesa muteli Jamn. OGLIYHO BCe JaMIH HMEIOT KaTofi ¢ KOCBEHHHIM HAKAJIOM, 34
HCKJIIOUeHMEM HHOTZa nociennell (BEHIXOZHOH) JiaMnel. Ta JaMna JOJAXKHA MHTATH
TPOMKOroBOpHUTEJ]b OTHOCHT&JNbHO GONBLIIHM TOKOM, H /ISl MOJydYeHHS GOJbIION
SJIEKTPOHHOH 3MHCCHM (KaK H B KEHOTPOHAX) B MOUIHEIX YCUNUTeNbHHIX JaMmax
HEKOTOPHIX THIOB [IPEANOYHTAIOT HCIIOIb30BaTh B KAUECTBE KATOAA HENOCPEACTBEHHO
HHTb HaKaJja.

Hakar

SHI

2

3

Puc. 90. CxeMa noaHOro NHTaHUS NPHEMHHMKA OT CETH MePEMEHHOrO TOKa: MHTaHHe
Hakana, BRMpAMJeHHe M (GUALTPAUHA BHICOKOro HampskeHMsa. Kak xaako, uto
YepTeXHHK 3a0n1 H306pasuTh KaToAW aamml...

H. — A KaK Xe MOJAIOT CMemleHHe Ha TaKylo JaMmmy?

JI. — Kax # jJis JlaMn ¢ KOCBEHHBIM HaKajioM, coobuiasi KaTofy MoNoKHTeNb-
floe HanpsXKeHHe OTHOCHTENbHO CETKU MPHU NMOMOHIH CONpPOTHBJIEHHS, BKIIOYEHHOTO
MeX1y KaToOM H OTpPHLATENbHEIM MOJIOCOM HCTOYHHKA BHICOKOTO HANpsKeHHS.
TonbKo 3neck MoTeHNHaN KaToAa HeMpepEIBHO H3MEHSeTCH, NO3TOMY, KaK U B Cay-
4ae KEHOTPOHOB C NPSAMHM HaKajloOM, CONpPOTHBJEHHE CMELIEHHS] OAHUM KOHLIOM
NpHCOENHHAETCS He K OJHOMY M3 KOHIIOB HHTH HaKala, a K cpefiHell Touke HaKalb-
no#t o6MoTku. Taxk Bor, HesHaiikun, Tenepb THl 3Haewlb Bce, YTO Te6e HYXKHO O MHU-
TaHHH NPUEMHHKOB.

HesHaikWH coBepluaeT HenpOCTHTENbHYIO OLWHOKY

H. — 4 c aTum He cornacen. He 3a6yzap, 4To y MeHs ecTh ASAIOMIKA XyJOXKHUK-
IOMODHCT, KOTOpOMY si ofella] co6paTh NPUEMHHK U KOTODHI MOJb3yercs CEThbIO
socrosiHoro Toka 110 a.

JI. — INonsayerca! Ot sTOro He MHOro MoJb3bl. Benp B cilyuae CeTH MOCTOAH-
HOTO TOKa Heyero W AyMaTh O NOBHIIEHHH HaNpSAXKEHHS, €CAH TOJBKO He NMpHMe-
HHTb 3JIeKTPOABHraTe]b, COeJHHEHHH C reHepaTopoM IepeMeHHOIo TOKa.

H. — A Ttpanchopmarop?...

-+ Jl. — Hesnafikun! Tel MeHs 3acTaBlislelb KpacHeTb H3-3a TBOEro HeBexecTBa!
SHauHT, TH 3a6bI, HECYACTHHIH, UTO TPaHEGOPMATOP OCHOBAH HA MPUHLHMNE HHIYK-
UMM H YTO MHAYKUHA Ha6liofaercs JHIIb NPH H3MEHEHHAX TOKa.

H. — [la, 310 BepHO, 51 06 5TOM He moayman. 3Hayut, TpaHcopmaTtop mpH
NOCTOSIHHOM ToKe HM K yeMy. Ho Kak ke toraa GwiTh?
~* Jl. — JloBONBCTBOBATECA HMEIOMMMCST HaNMpsiKEHHEM, yMeHbllas MO BO3MOXK-
HOCTH noTepH Hanpsixerus. K cuacTeio, CymeCTBYIOT CIlelHaJIbHBIE JaMmbl AJst
storo ciyuasi, KOTOpHIE /IaXe C aHORHHIM HampsixenueM 100 ¢ HmeloT xopowwui
K. i 1. CaMo coGoii pasyMeercsi, 4TO HET HYXKJH «BHNPAMJISATLY MOCTOSHHEI TOK.
‘Ho Tem He MeHee HEOGXOAMMO €ro QUALTPOBATH.

H. — ®unpTpoBaTh NOCTOSHHHH TOK?!... HO Beib OH Xe mocTosiHHEII!!!

Jl. — He neperuuafi, apyxume. TOK 3/1€KTpoCeTH, KOTOpHIH MBI Ha3bBaeM
'TOETOAHHEIM, HA CAMOM JleJle UMeeT He3HauuTe/bHHe KoneGaHus, KOTOpHE BhI3BaHH
caMEM cnioco6oM ero mosiydenus. Taxk HasHBaeMHe MamIMHK [OCTOSIHHOTO TOKa
B ZeHCTBUTEILHOCTH BHIPAOATHIBAIOT NIEPEMEHHEIN TOK, BHIPSAMASEMbH NPH NOMOULU
"CHHXPOHHOTO BRIMPSIMHTENS, Ha3LIBAEMOTO «KOJJIEKTOPOMY,
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H. = 3710 IbIBONBLCKH CJIOKHO,M S HHUETO He NMOHHMAIO.

JI. — To 661 MeHs TOHAN, MMed XOTs OBl 3JeMeHTapHEIE NpEINCTABAEHHS
06 sJeKTpHYeCKHMX MamuHaX. Ho 3To coBceM HeoGs3aTelbHO M H3ydYeHHS
pagyo. JlocTaTouHo 3HAaTh, YTO B CETH NMOCTOSIHHOIO TOKa HaNpsKeHHe HMeeT HeKo-
TOpYIO NMYJBbCAUUIO H, MPEXKIE IeM HCIOJb30BaTh €ro MJIS NHUTAHHS JaMMH, HYXKHO
NpHUMeHHTh (DUIBTP, AHANOTHUHHI H306paxeHHOMy Ha pHC. 89,

H. — Jla, HO Kak ke GHITh C HaKajloM?

Jl. — IMocTosiHHEIl TOK B 9TOM OTHOLIEHHH MeHee THGOK, UeM MepeMeHHHI.
He HMes BO3MOMKHOCTH IIOHH3HMTh HamNpsKeHHe NPH NoMouM TpaHcopMaTopa,
MOXXHO BOCHOJNB30BaThbCA MaJieHHEM HaNpsKeHHS Ha CONMpOTHBIAeHHH. [las sToro
HaJ0 MPHMEHATh TOYHO PaCCYHTAHHBIE TacsillHe COMPOTHBJIEHHS, 4TOGH Ha JaMIH
nonaBalioch HYXKHOe HanpsiKeHHe. BripoueM, /19 HaKajla MOCTOSHHEIM TOKOM TNpH-
MEHSIIOT JIAMMNB!, HHTh KOTOPHX pacCYHTaHA Ha HaNpsKeHHe B HECKOJIBKO JECSTKOB
BoibT. HaKoHel, MOKHO HHTH 9THX JiaMN BKJIOYHTh MOCJeOBaTeJlbHO. Tak, NATh
Jlamn, Kaxjasi M3 KOTOphIX TpebyeT 20 ¢, BKJIIOYEHHBIE NOCAE0BATENbHO, TPEGYIOT
yxe 100 8. MoxHo, He onacasick, nofath Ha HHX 110 8 oT saeKTpoceTH, KOTOpOil
Nosib3yeTcs TBOH ASNIOLIKA.

H. — 3nauuT, 9T0 TOT }Xe NMPHHUHN, KOTOPHIA HCMOAB3YeTCH NMPH COCTaBIEHHH
€JIOYHON THPJISTHAB H3 OCBETHTEJBHBIX JaMIOYeK C HH3KHM HanpsixKeHHEM HaKala,
BK/IIOYEHHHX MOCTeJ0BaTeNbHO.

JI. — Jla, xoHeuHo. A Teneps, He3Hafikuu, Tak Kak Thl yXKe NMOCBSIMIEH BO BCE
TaliHbl TUTaHHA OT CeTell MepeMEeHHOro H MOCTOSHHOrO TOKAa, MOTY JIH st OTAOXHYTB?. ..




HesHalikiH npHBOAHT B SIPOCTb CBOEro cocefa

Hesuaiikun. — 1 He Xouy mnpocimTL MyueHHKoM, Aoporoil JlwoGosnafikum,
TeM He MeHee MHe KaXXeTCf, UTO s JKepTBa HayKH.

JlioGosnaiikun. — Ilogemy ke, Mo#i Gepuefi Hesnalikuu?

H. — Tonbko yTO, BEIXOXS U3 JOMY, f BCTPETUJ Ha JIECTHHIIE COCesa, KOTOpHIit
€ SIPOCTHHIM BHJOM oelllasl HaIpaTh MHe YIIH, eC/H eule XOTb pas mo Moefl BHHe
6yner CBUCTeTb ero npHeMHHK. Kak-6yATo s MOry 3acTaBHTb CBHCTETb, NETb HJIH
1aKaTh ero My3BKaJlbHbIH AMUK!!!

JI. — He sa6ayxpafica, Hesnafikun. TBoll perenepaTHBHuIl IpHEMHHK (KOTO-
PHIil CTOM/ MHE y¥Xe FOpbKHX yNPEKOB CO CTOPOHBLI TBOEH MaTepH) MOXeT 3aCTaBHTb
CBHCTETb pajHONPHEMHHKH BceX TBoMX cocefefl. JlocratouyHo TeGe mepeiiTi uepes
TOYKY CaMOBO36yXKA€HHS, YTOOH pereHepaTHBHBIH NPHEMHHMK CTajl HACTOSIIIMM Ma-
JEHbKHUM IepefaTyuKoM. ’

H. — Yto thl roBopums? onycTuM paxe, 4To ApyrHe NpHeMHHKH OPHMYT
BOJIHBI, U3JIyyaeMble MOHM NIPHEMHHKOM. DTO He J0JIKHO CO31aBaTh HHKAKOro 3ByKa,
TaK KaK OHH SABJSIOTCS YHCTHIMH KoJeGaHHSAMH BBHICOKON 4acToTHl 6e3 KaKoH-JIHGO
MOZLYJISILUH.

JIl. — la, TBOii nmepeAaTYHK AEHCTBHTENLHO H3/TydaeT BHICOKYIO HEMOAYJIHpO-
BAHHYIO YacToTy.

DTOT TOK Mocje JeTeKTHPOBAHHA B pajgHONpHEeMHHKe TBOEro coceja HeJb3s
6uAI0 GBI yC/IbILIATL, ecid OBl OH He HaKJajhiBaJCA Ha TOKH BBLICOKOH 4aCTOTH mepe-
JAIOUIUX CTAaHUMH, KOTOpble TBOM cocep Xoger caywatb. Korna Xe gBa nepeMeHHbIX
TOKa pa3fHYHBIX YaCTOT HAKJaJAbIBAIOTCHA APYT Ha jApyra, To MeXAy HUMH HabJio-
JaeTcs siBlleHHe M HTep depeH U MU WIH GHeHH H; mpu 5TOM Kak pas U
MoXeT 06pa3oBaThCsl PE3yJNbTHPYIOMHUHA TOK CHABLILHMOH YaCTOTH.

H. — 2t0 crpanno. MHe Kasanock, UTO ABa TOKa BLICOKOH 4acTOTHI, HaKJaajubl-
BasiCh JPYT Ha gpyra, JOJNXKHH 06pa3oBaTh TOK euie Gojee BEICOKOH YacCTOTH.

JI. — PaccmoTpuM, ecid Xouellb, 3TOT BONMpoC noxppoGHee. [lomycTHM, 4TO
MHl HMeeM JIBa TOKa, 4aCTOTH KOTOPHIX (M, ClefOBaTesbHO, NMepUOJbl) HEMHOTO pas-
QUUHH (f; 4 f, HA puc. 91), ¥ uTo o6a TOKa HaYHHAIOTCHA B OXHO M TO JKe MIHOBEHHe.
Buayase uX aMIIMTyABl CK/afBIBAIOTCA M OHM B3aUMHO ycu/IuBaioTcsa. Ho B KoHue
HEKOTOPOTro KOJIHYEeCTBa MepHONOB CABHI (a3 yBeJHYMBAETCH HACTONbLKO, UTO aMI-
JUTYAH yXKe GoJibllle He CKJIajgblBalOTCA, a, HAa0O6OpOT, HAUMHAIOT BHIYHTATHCH, TaK
KaK TOKH NPOXOAAT y¥Ke MOYTH B IPOTHBOMOJOXKHBIX HaNpaBleHNAX. TOKH B3aUMHO
KOMIIEHCHDYIOTCS JI0 HeKOTOPOro MHHHMMyMa, KOTja nmepHonbl o6enX KPHUBBIX TOUHO
npotHBonoyoxHe. OfnHaKo CABUT ¢a3 MpojposKaeT yBeJHYHBATLCA H MaJso-noManay
B3aHMHAsl KOMIIEHCALHSl HAuMHAET YMEHbINATbCHA, MOKa TOKH He HAYHYT ONfATH
CKNajEIBaThCA, JOCTHTas MaKCHMyMa B TOT MOMEHT, Korza o6a ToKa CHOBa TOYHO
coBnagaiot mo ¢ase. M Bce HauMHaeTcs CHOBAa, TaK KakK CHABUT a3 MeXAy ABYMS
TOKaMH HeNpephIBHO M3MeHsercs *.

Tu BuAHIUB, 4TO pe3yJbLTHPYIOUHHA TOK mpejcTaB/sferT co6oil MylbCHPYIOUIHI
TOK, T. €. TaKOH, aMIUIHTyJa KOTOpOro NMepHOjHYeCKH yBeJHYHBAETCH N0 HEKOTO-
poro MakCHMyMa ¥ yMeHbIaeTcs JO MHMHHMyMa C 4acToToii, 3HauUTeNbHO Oosee
HU3KOH, yeM yacToThl 06enx COCTaBJsIOuMX TOKOB. Eciii npoxerekTpoBaTh pe3yib-
TUPYIONH TOK, TO MOXHO NMONYYHTb TOK € yactoToil F, KOTOpHIH XapakTepHusyer
H3MeHeHHe aMMIUTYAH Tmyabcaumuit (puc. 91). Yacrora pesyibpTupylomero Ttoka
paBHAa pasHOCTH YacTOT OGEHX COCTABJSIONIMX TOKOB.

H. — Kak st10 npsiBONbCKM caoxHo! $I monpobyio mpexcraBuTh 5To cebe Ha
KoHKpeTHOM mpumepe. ITycTb ABa rpefua, KoTophle, He BhIHUMas Becesl H3 BOAHI,

* B cBA3H ¢ WUCNpaBAeHHEeM HMeBmeHcs OWHGKH B rpapukax Ha puc., 91 o712
9acTb TEKCTa HECKONbKO H3MeHeHa. [lpum. ped.
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rpe6yT ¢ HECKOJIBKO PAasiHyHBIM puTMOM. TaM TakxKe, s AyMaio, BOSHUKHYT GHEHHS.
Kak TonbKO HBHXKEHHS rpeCLOB COBMAAyT, MX MaJleHbKaf JIOAKAa HAuHET CHJIbLHO
TpONBHraThCsl Blepes. 3aTeM, KOTAa CHaXeHHOCTh PaGoThl rpe6lOB HauHET Hapy-
mMaThCs M NOSBHTCS CABUT (asnl, CKOPOCTh ABHKEHHS JOAKH yMeHnmntca. Hako-
Hell, ABHXKEHHUS rpe6uoB GyAyT HanpapjeHH HaBCTpeuy APYT APYTy, H JOAKa OCTa-
HOBHTCA. MaJjlo-moMany BOCCTaHOBHTCS COTJIaCOBaHHOE JBHKEHHE Beces] H JIOAKa
HayHeT onATh ABMraTthes. Mrak, Joaka Bce BpeMs GyAeT MOmepeMEHHO TO ABHTaThCH,
TO OCTaHABAHMBATbCS.

JI. — §1 BuXy, 4TO TH MOHSJ CYHIHOCTh SIBJICHHS HHTepdepeHnHH, SBASAO-
meficss pe3yabTaTOM CJOXeHHs NepHOAHUeCKHX KodeGaHult pasiuyHOfi 4aCTOTH,

1 MAAAAAAAAAAAA
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Puc. 91. Cnowenune ABYX KonaeGawu#t] f; v fa

o6pasyer ciaoxkHoe KolreGanue f; — fa, KOTO-

poe mocne NeTeKTHPOBaHHUA AaeT TOK C 4acTo-
To#t F.

MonycTuM Teriepb, uTO TBOW cocell cayiaer nepefiady Ha gactore 1 000 000 2y4
¥ 4TO TBOI pereHepaTUBHEIN NPHEMHHK HaTyuaeT KoneGanus Ha yactoTe 1 005 000 4.
STH fBa TOKa, HAaKMAaALHIBasCh B pafHONpHEMHHKe TBOETO HECUaCTHOrO cocelia, BEI3HI-
BaIOT MOSIBJNEHHE TOKa, YacTOTa KOTOpPOro 6yAeT paBHA PAa3sHOCTH NPHHHMAEMEIX ya-
crot: 1 005 000—1 000 000 = 5 000 ey.

0T pesynbTHPYIOmUH TOK ¢ uacToToli 5 000 2y npekpacHo CHABINIEH U mpo-
sSiIBJIsieTcd B BHJE PE3KOro CBUCTA BHICOKOrO TOHA. BOT KaKHM o6pasoM TH JOHH-
Maelllb CBOEro cocefa.

H. — 4 Te6s yBepsio, uTo rpellna no HEBeAEHHUIO, U Temepb, KOTAa § 3HAIW...

JI. — ...TH MOXellb MOHATh JIErKO TeOPHIO PaGOTH CynepreTepoXHHHOrO MpH-
eMHHKa — NpHEeMHHKa, OCHOBAHHOIO Ha SIBJIEHHH HHTepdepeHUHH.

H. — 3HauuT, 5TOT NpUEMHHUK CBUCTHT MOCTOSHHO?

JI. — Her ... uau, eciu Xoyeib, 5TO MPUEMHHK, CBHCT KOTOPOro He CJHIIIEH.

H. — W nocse Takux o6bscHeHHl T NPOAOJIKAEIIb YTBEPXKAATh, UTO PAJHO —
3TO OyeHb TMpocTo!...

OT BLICOKOH 4Yepe3 MPOMEHYTOYHYIO K HH3HKOH
yacTore

JI. — He cepance, moii goporofi. B cyneprereponnnax co3faioT 6UeHUST MEXKIY
TOKOM BEICOKOH 9acTOThl MTPHHUMAeMOH CTAHLHH U TOKOM BHICOKOH 4acTOTH MaJeHp-
KOr'o reHepaTopa, HA3HBAEMOTO '€ TEP OJ M H O M, KMEIOIHMCSH B CaMOM MpH-
emHUKe. TOMBKO HACTpauBaIOT reTePOAUH HA TAaKyI0 YACTOTY, NPH KOTOPOH pesyilb-
THpYyIOIas 4acToTa GUeHHU I 6h1a 6bl OTHOCUTENbHO BHCOKOH, Buie 100 xey (06hugo
nopsagka 465 key); TOK TaKoii 9acTOThl, KOHEUHO, HE CJBIIEH.

H — 51 He BUXY CMHICTa B 3aMeHe NPHHUMaeMOH BHICOKOH 4acTOTH — MeHee
BHICOKOH, HO €mle HE CJBIIUMOH. .

JI. — Tlo3Bosie MHe B AByX Cjl0BaX O6BACHUTH Te6e NMPUHUMN PaboTH Cynepre-
TepoiuHa, Toraa Tebe Bce Gyler sicHo. PaccMoTpuM GJlIOK-cxeMy Cymepretepoaiisa,
H306paxKeHHYIO Ha puc. 92. .

C onHOH CTOPOHH, MbHl HMeEM TOK BEICOKOH YacCTOThl, HAaBEJEHHHIl B aHTeHHe
BOJHAMY MNepefaTudKa, a@ ¢ JpYrofi — TOK, HECKONbKO OTJIMYAIOLIMACA MO yacroTe
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H BHpPa6aTEBaeMLIi MECTHBIM TeTepOAMHOM. DTH ABa TOKa HAKA3ALIBAIOTCS APYT
Ha Jpyra ¥ o6pasyioT TpeTuil TOK C 4acTOTOH, KOTOPYIO HA3LIBAIOT M P O M € X y-
TodHof wactoToi@ ([MTY). 10T TOK MPOMOARYIHPOBAH TaK ¥Ke, Kak H Iep-
BOHaYaJbHE TOK H3 aHTEHHBI, TAK KAaK NPOH3BelleHHOe NMpeo6pa3oBaHHe He OTpa-
SHJIOCh HA MOLYJSILMH, MOJy4YeHHOH B pe3ysibTaTe BO3JCHCTBHA CTYXHIHOTO MUKpO- ny
(oHa HA TOK BBHICOKOH YacCTOTHL

OnHako TOK NMPOMEXYTOUHOH TaCTOTH 3HAYHMTENBHO JIerue YCHJIHTh, 9eM TOK,
MONyYeHHH{ H3 aHTEHHHl, B TeX CJyuasiX, KOTAA €ro uacToTa HHXe H, ClefoBa-
Te/bHO, Tapa3KTHble eMKOCTH MeHbIle CKa3HBAlOTCH. DTOT TOK YCHAHBAeTCs B Ka-
CKajJaX MpOMeXYTOYHOH 9acTOTHI, 3aTeM JieTeKTHpyercs, KaK H BCAKHMA TOK BHICO-
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Puc. 92. Brok-cxema cyneprerepoliuHa.

YBY — ycuauteap BbICOKOR uactotel; I — rerepoxns; C — cmecn-
Teab; YIT9 — ycuinTenb MPOMEXYTOYHOR wacToThl; [ — HETeKTop;
YHY — ycuaintenp HU3KOR 9acToThl; [)p — IPOMKOTOBODHTEb,

B Y
Kofi YaCTOTHI; MOC/e 3TOro BLIAENEHHBEIA TOK HH3KOA 4acTOTH YCHJIHBAaeTcs B KacKa- BY2
Jax YCH/IeHHS HM3Kofi 4acTOTH H NOZAeTCH Ha TPOMKOTOBOPHUTENb. c A
H. — 4 BuxXy, 4TO CymepreTepOiHH — MPHOOP YHKACHO CJHOMKHEIH.

TIpHeMHHKH, KOTOpHE MBI IO CHX TIOp H3ydasy, COCTOSIH U3 KACKAJOB BLICOKO 7T
YacTOTH, AeTeKTOPHOTO KacKaja M KaCKajoB HH3KOil 4acTOTH, B TO BpeMs Kak B cy-
nepreTepOJUHHOM IPHEMHMKe HMeEIOTCS MeCTHBIi reTepofiud, mNpeoGpasoBatenb
YaCTOTH, KacCKalbl YCH/JIeHHs IPOMEXYTOYHOH uacTOTHl, JETEeKTOpHHI KackKal ¥ £ 1y
KacKajibl YCUIeHUsT HU3KOH uacToThl. BeposATHO, HACTPOMTH TAKOH NMPUEMHHK OYeHb
TPYAHO, TaK KaK BMeCTO HACTPOHKH Ha OfHY YacTOTy, KaK MH Aelalu JO CHX mop,
Heo6X0MMO HACTpauBaTh BXOLHYIO IeNb HA yacTOTy NPHHHMAaeMOl CTAaHLHH, Lenb
reTepoliHa — Ha APYTYIO 4aCTOTY, a IeNlH YCHIHTENS NpPOMEXYTOUHOH YacTOTH —
Ha TPeTbIO 4acToTy.

HesHalikiH ouapoBaH cynepreTepoiHHOM

JI. — ¥Ycnokoiics, 1 Te6e He OTKPBHUI elie OJHOrO H3 TVIaBHHIX MpPEHMYIIECTB
CynepreTepojHHa: NeNH YCHIHTENs NPOMEXYTOYHON YacTOTEl HACTPOEHH pas H
HaBcerja Ha OfHy M Ty e NOCTOSHHVIO yactoTy. ['eTeponuH HacTpauBaloT Tak,
9TOGE! V11 KaX Aol NpUHHUMAaeMO# 4acTOTHl ero TOK, CKaJEBasgCh C TOKOM aHTEHHBI,
JaBall BCeTZa ONHY H Ty e pe3y/bTHPYIOULYIO YacTOTy, PaBHYIO IPOMEXYTOUHOM.

H. — §I pymalo, uTo yHcIOBoli mpuMep 3fleck He GYyAeT JUIIHHM.

JI. — JlomycTHM, YTO MBI MMeeM CyNepreTepOfMH, KaCKaibl MPOMEXYTOYHOMH
YacTOTH KOTOPOTO HACTPOEHH! Ha yacToTy 465 k2y. UTo6HI NpHHSATL CUrHAJ NepeRalo-
medt craHiuy ¢ yacroroli 600 xey (Boana 500 #), HeO6XOAMMO HACTPOHTH TeTepOAHH
Ha yactoTy 1 065 xey; Toraa peayJbTHPYIOIAS 4acToTa GYAeT paBHA Pa3HOCTH CO-
craBasomHx yacror: 1 065 — 600 = 465 xey.

Yrto6r npHHSTL ApYTofl curHan c gacroroi 850 xey, HafO HACTPOUTH reTepOXHH
Ha yactoty 1 315 xey; Torma mbl cHoBa monyuyuM 1 315 — 850 = 465 xey.

H. — Tenepr MHe KaxkeTcsl, 4TO 51 TMOHSI. B pesynbTaTe KOHTYpH HacTpORKH
YCUIIHTENS] IPOMEKYTOYHOR YaCTOTH COBCEM He HajO HAaCTpaMBaTh KaXXAHH pas npH
Tiepexojie OT OfHOM CTaHUHM K Apyroii. Sl aAymaio, uTo MO3TOMY TaM H He HajoO NpH-
MeHSITh KOHJIeHCATOphl IIepeMeHHOY eMKOCTH, MOTOMY YTO HAacTpoiiKa KOHTYpOB He
Mensercs.

CnepoBarenbHO, B CynepreTepojiuHe HMEIOTCSI TONbKO JBA KOHTypa, Tpefylo-
MHX HacTPOWKH: BXOXHOH KOHTYp (HacTpaWBaeMbli Ha NpHHUMAaeMoOH CHTrHaml) U
KOHTyp rereponvHa (KOTOpHIH HAJ0 HacTpauBaTh HA UACTOTY, GOJBIIYIO WM MEHb-
1yl0, yeM NMpUHMUMAaeMblfi CHTHaJ, Ha BEJIHYMHY NPOMEXYTOUHOH YacTOTHI).
> TakuM o6pa3oM, HacTpofika OKa3HIBaeTCH OYeHb IPOCTOH.

_Jl. — Eme npoie, yeM TH Aymaems. O6a KonaeHcaTopa o6LTHO YNIPaBASAIOTCS

Ofolt u Toit e pyuko#i. Ilpu 5ToM pasHOCTb YacTOT HACTPOAKH MOCTOSIHHA, He3a-

BHCHMO OT MOJOXEHHS POTOPOB KOHAEHCAaTOPOB.

on: g? — Ho xakuM 06pa3oM oCyUIECTBJISIIOT PAKTHYECKH HafoXeHHe ABYX KoJse-
HH
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Puc. 93. CxeMa cyneprereépojuHa C FeTepoJIMHOM Ha OTAEIbHOH JaMme.

JI. — CymecTsyer THCSYa H OfHH croco6 mpeo6pasoBaHHs YaCTOTH, NMPHHIHI
neficTBHS KOTOpPHIX NpuMepHO ofuH M TOT Xe. [TosToMy pocraTouno paccMoTpeTb
ocHOBHBIE M oco6enHO HaHOoJlee pacHpOCTpaHEeHHBIE.

Oxua u3 Haubosee crapeix cxeM (pHc. 93) XOpOWIO HITIOCTPUPYET NPHHIHI
paGoth {cymepreteponuHa. B kontyp L,C, rereponuna Ha OTAelbHOH Jamre JJ,
BKJIIOUEHA MalleHbKasi KaTylika CBf3H Ly, KOTOpasi HHAYKTHBHO CBSi3aHa C KaTyll-
Ko#i L, BXonHOro Kontypa. Bilaronaps s3toil cBsis# Kojle6anus reTepoiuHa BBOASATCA
B Koutyp L,C;. TakuM o6pasoM, Ha CeTKy JiaMmnsl J/I; OXHOBpEMEHHO NOJAIOTCA 1Ba
nepeMeHHHIX HaNpSIKEHUs: HanpsiKeHHe, BO3OyXKJaeMoe B aHTEHHe, H HaNpsiKeHHe
ot rerepopuna. Jlamna JI; pa6oTaetT KaK aHOAHHI NeTeKTop (rarofaps CMeUlEHHIO
3a cueT CONMPOTHBIEHUS B ee Katojge. B peaynbrare neTeKTHpOBaHHS ABYX KoJsleGa-
HHUil, MOJaHHBIX Ha CeTKy JaMmH JI;, o6pasyeTcss NpoOMeXyTOYHAs] 4acToTa.

CxeMa nmpHeMHHKa BKIOYaeT TakKkKe JBa KaCKaja YCHJeHHs NPOMEXYTOUHOM
yactothl (JI3 U JI,) C HAcCTpOeHHOH TpaHCPOPMaTOPHOH CBfA3bIO, 3aTeM NETEKTOp
(/1;) B ycunurenp HH3KoH wacToTsl (J§).

H. — PaccmatpuBasi cxeMy, s BHXKY, uTO LenW HACTPOHKH YCUIHTENS NpoO-
MeXyTOUHOH YaCTOTHl HMMEIOT IIeCTh Kojie6aTelbHEIX KOHTypoB. Ilymaio, uto B pe-
3yJbTaTe 3TOT0 NMPHUEMHUK XOJKeH MMeTb OTPOMHYIO H36HpPaTelbHOCTb.

JI. — Koneuno. B 3TOM COCTOMT ellle OJHO NPEHMYNIECTBO CyNmepreTepONHH a.
B mpueMHHKax mpsiMOTO YCHJIEHHUS HA BHICOKOH 4acTOTe HeJb3sl YBEJNHUHUBATH YHUCJIO
HAaCTPaHBAIOUIKUXCH KOHTYPOB, XOTs Obl H3-3a TPYRXHOCTH ONHOBpPEMEHHOH HAaCTpPOHKH
HX KOHAEeHCAaTopaMM IepeMeHHOl eMKoCTH. B To »Xe BpeMst B cymeprerepoaunax
HUUYTO He MelIaeT YBEJHUYEHHIO YHMCAA KojebaTelbHHX KOHTYPOB, IOTOMY 4TO HX
HACTpOiiKa, mo KpaiiHeli Mepe B KaCKajlaX YCHJIEHHS NPOMEXYTOYHOH YaCTOTH, fB-
JeTcs HeH3MeHHOH.

H. — 5l uyBcTBY10, 4TO OYapOBaH HpPEHMYIleCTBAMH NpHeMHHKa ¢ mpeoGpa-
3oaangem yactoTh. Mory sl HayaTb CTPOHTb NPHUEMHHK IO CXeMe, MPHBELEHHON Ha
puc. 93?

CeTHH pasMmHoOMaloTCA

JI. — U ne Meutafi. 3Ta cXeMa MoJHA HENOCTATKOB. YXe NaBHO He MOXBOAAT
K ONHOMY 3JIeKTPOAY JlaMnbl JBa KojleGaHUsi, a TaKKe M36eraloT Takod CHJIBHOM
CBfi3H MeXKIY BXOAHBIM KoJie6aTeJlbHHIM KOHTYPOM M KOHTYpPOM TreTepopHHa.

H. — CunbHas cBSI3b MMeeT HeJoCTaTKH?

JI. — Jla, u cepresnnie. Tak Kak pasuuna B HACTPOfiKe KOHTYDOB He3HauH-
TeJbHA, FeTepOAHH MOXKeT HauaTh IeHepHpOBaTh KOJeGaHHSI He HA YacTOTe KOH-
Typa L,C,, a ua yactore BXozHOro Koutypa L,C;; Toraa e 6yner nponcXoanTh mpe-
06pa3oBaHMsl YacTOTH. DTO SIBJIEHHE Ha3bIBAIOT 3aTATMBaHMeM KoJeGaHHH.

H. — Kaxk 370 nenpusto. Ho 51 He BUXKy ApPYroro cmnocoba HajloXeHHs KoJes
6auuii, KpOMe MHIYKTHBHOM CBS3M MeXJy KOHTYpaMH BXONa M TeTepoAHHA.

JI. — Crnioco6 3akmroyaeTcs B IPHMEHEHHH MHOTOCETOYHHIX JaMI, B IpOCTei-
meM ciyuae ¢ AByMs ceTkamu. KoseGanusi retepofiuHa monaloTcst Ha NEPBYIO CETKY
(puc. 94), a koneGaHHS MPUHHMAEMOrO CUIHala — Ha BTOpylo. TakuM 0Gpa3oM,
OIIHOBpeMeHHO JBa KoJie6aHMsl [efiCTBYIOT Ha aHOXHHIH TOK, KOTOpHIl H Gyjer siB-
JATBCA Pe3YJAbTHPYIOMHAM. TH BHIHIIb, YTO B 3TOH CXeMe HET MarHuTHOH CBA3H
MeXAy KoutypamH L;C; u L,C,.
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H. — Jleficrentensho. JlBa KoneGaHHS HeHCTBYIOT HAa aHOXHHIH TOK HE3aBH-
CHMO OfHO OT Jpyroro.

JI. — J1a cxeMma, Korja-To OueHb nomyJigpHasl, cefiuac yXe ToXe He NMpuMe-
Haercsi. Ee ocHOBHBLIM HeOCTATKOM, MOMHMO IIPOYHX, SIBJIAETCS CHJIbHAS Mapa3uT-
Has CBSIsb MeXAy KoseGaTeNbHBIMH KOHTypaMmH, oGycJoBJAeHHasd...

H. — § poragsiBaioch: eMKOCTBIO MeXAY OGeHMMH CeTKaMH. JTO Tak?

JI. — Tl npaB. M nockodpKy TH TaK yjauHO yrajelBaellb MOM MHCJH, IONpo-
6yfi HafiTH BHIXOJ W3 MOJOXEHHS.

H. — D10 nerko. JlocTaToyHO HOMECTHTb MEXJYy CeTKaMH pasieNuTeNbHYIO
nepeGopKy, HHBEIMH CJIOBaMHM 5KDaHMpPYIOMYIO CETKY.

JI. — Eme 6osee coBepiIeHHH# CMOCO6 3aK/II04aeTCs B TOM, UTO OLHY M3 CETOK,
B YACTHOCTH CETKY reTepojHHa, NMOMEIIAlT MeXAy ABYMS 3KpaHUPYIOWHMH CeT-
KaMu H J0GaBJSIOT K TOMY 2Ke NpPOTHBOZMHATPOHHYIO CETKY.
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Puc. 94. TIpeo6pasoBaHue YacCTOTH
C MOMOMILIO IBYXCETOYHOH JaMIbl
Jl; u retepoauHa ¢ aamno# Jls.

Puc. 95. 3uauutensHo Gojee CoBepuIeHHan
cxeMa npeo6pa3oBaHUA YacTOTH Ha rek-
coze.

H. — Ha puc. 95 BuzHo, uTo Takoft ceTkoil, o6pasyiomeii 6yTep6pon, sBasercs
6nauxafimasi K aHogy. BrpoueM, st He ycMarpuBaio B 5TOM KaKHX-JH60 Hey106CTB.
Kak Xe naspiBaeTcss TaKas JlamMma C CeMblO 3JeKTpojaMu?

JI. — Dro rekcon. O6e sKpaHUpyIOlMe CETKH CYUHTAIOTCS 3a OAHY, U IIO3TOMY
HACYMTHIBAIOT LIIECTh 3JEKTPOROB. A mo-rpeuecku rekca — 37o mectb. C Takoi nam-
1ofi MOXHO He olacaTbCsl apa3UTHHIX CBf3ell MeXZY NMpHEMHHIM KOHTYpOM H KOH-
TypoM rerepoprua, paboTtalomHuM Ha Tpuozxe. Ilpu 5ToM MOXKHO 6e3 BCAKHX onace-
HHH pasMeCTHTb TPHOJA B OHOH KoJi6e C reKCONOM M HCI0Jb30BaTh ANl 06euXx JaMmm
o6uiuit Katoz. IlofoGHEIR TpHOA-TEKCOR HaXOAUT HaHGOJbIIEE IpUMEHEeHHEe B COBpe-
MeHHBIX NpHeMHHUKaX.

H. — Hs puc. 95 MOXHO 3aK/NIOYHTb, YTo o6e 3KpaHHPYIONIHE CeTKH COeiH-
HeHEl MeXJly coGofi B camoii KouGe.

JI. — D710 3aKOHOMEpPHO, TaK KaK HampsiKeHue Ha o6eHX CeTKaX ORHHAKOBO M
noj6upaercss C MOMOWLbIO racCALlero CONPOTHBIAEHHs R, 3a6JOKMPOBAaHHOTO KOH-
Zetrcatopom C.

B uapcrtee cetok

H. — Tpuoa-rekcos siBnsieTcs1 OUeHb CJIOXHOH CHCTeMOH, colepiXKauefi BoceMb
9/1eKTpofioB. Henpast 1M COCTaBUTL H3 HUX OAHY CHCTEMY 3JEKTPOJOB BMECTO TOro,
4yTOGHl pacrmojiaraTh psioM aBe cucteMbl? Tak, HampuMmep, MOXHO 61O GBI yMeHb-
WMTh pPa3MepHl aHOZA TPHOAA TaK, YTOGHI 3TOro GEHUIO AOCTATOYHO JHINL AJS CaMo-
BO3GYKIEHUs reTepoiuHa. DNEKTPOHHLIH MOTOK NMPH 5TOM CBOGOAHO MPOXORUA Gbl
K CJIEAYIOm KM 31eKTPOIaM, BXOASIIMM B CHCTEMY reKcojia: K TNepBoil aKpanUpyoulelt
CeTKe, K CeTKe, Ha KOTOpYIO NOjaeTcsl IPUHUMAaeMblii CHIHaM,...

Jl. — ¥ KoTOpyl0 Ha3bBalOT ynpasasiouefl...

H. — Baarogapio! M, HaKoHel, KO BTOpOii sKpaHHupYIOmell ceTke U K aHOAY.

JI. — Tsl TOBKO uTO, Aoporofi HesnaiikuH, NOBTOPHO H306pes rentoxn (amny
¢ ceMbIo aJekTpoaamu). U ecnu TH no6aBuiub eme NPOTHBOAHHATPOHHYIO CETKY, Thl
NONYYHIIb OKTOZ — JaMmy C BoceMblo aJeKTpogamu (puc. 96).
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Puc. 96. Cxema nmpeo6pa3oBaHns 4acTOTH Ha OKToJe.

EN

H. — U rakas namna cymecTByer?

JI. — Jlyquie ckasaTh CymecTBOBaJd, TaK KaK B HacTosiee BpeMS OTKa3hl-
BaIOTCS H OT IeNnTo/lOB ¥ OT OKTOJIOB, PEANOYHTasl TPHOA-TeKCOH, 06eceyBalpuHe
HaHMEHBIIYIO CBA3b MEXAY NPHHHMAaeMbIMH CHTHAJIaM¥ H KoJeGaHUsIMH reTepojHHa.

H. — {1 coBepurenno nofaBieH TakKuM H306HIHEM ceToK. UTo6H KaK-To pa3o6-
paThCsS BO BCEM 3TOM, 51 MONLITAIOCH CaM C(HOPMYJIHPOBAThL POJb pasIHIHEIX SJIEKTPO-
IOB OKTOAa:

= 1) xatopn, ciyXamHit, O9eBHAHO, AJIS H3NTYIEHHS 3JEKTPOHOB; 2) nepBast cerka
MEeCTHOro reTepofidHa; 3) MajJeHbKHH aHOJ reTepoiHHa; 4) nepBas 3KpaHHpYyIOWas
CeTKa, NpefHa3HaYeHHass A YCTPaHEHHs NMapa3HTHOH eMKOCTH MeXay reTepojHH-
HOH CeTKOH M CHTHaJNbHOM CETKOH, HAa KOTOPYIO MOAaloTcs KoleGaHHS M3 aHTEHHH;
5) ceTka, K KOTOpo# NMpHJIOXKEHH KoJeGaHHS aHTeHHbI; 6) BTopas SKpanHpylomas
CeTKa, npefHasHadeHHas s YCKOpeHHS NBHKEHHS 3JIeKTPOHOB; 7) 3aUIUTHAS CeTKa,
MelIaonas BIOpHUHEIM 3JeKTPOHaM BO3BPAIlaThCs C aHOAA HA BTOPYIO SKpPaHHPYIO-
myIo ceTKy; 8) aHOA, C KOTOPOro CHHMAeTcs Pe3yJIbTHPYIOWHH TOK NpOMEXYTORHO
9acTOTHL.

JI. — Ornngno. §I BHXKY, uTO TH B 3TOM NpaBHJIBLHO pasobpaics.

H. — Ho 1 Bce Xe He MOHHMAIO, KaK CaMH 3JIeKTPOHB OPHEHTHPYIOTCA BO BCEX
STHX CeTKaX W He OLIHGAIOTCA NOPOTOi.
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He3nalixun 00420 pa3mbluursis O cynepzemepooure & Haulesr 8 Hem KPYRHoLl
degiexm. K cuacmoro, JIr0603nalikun sezko npeodosesaem npensmcmsus. B pe-
3yssmame rawux O0py3vAM yoaemcs u306pa3umod nPAKMUKECKE OCYULECIn-

Ymobs. 3akonqume 6ecedy, JIF0603HAliKUR u3nazaem c8oemy YHEHUKY Npungun
delicmsus u ycmpolicmsa pa3Auunstx zpomrozosopumeneli. Ho na amom Gecedw
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ewe ne 3aKaRUUBAIOMCA...

Hctopus opHoro pasboiiHHKa

Hesnaiiku. — $1 ¢ TpynoM MbIC/eHHO MepeBapHJ ToO, UTO y3Hal O Cymeprere-
ponuHe. K cuacteio, MOSl 3pyZMIMS B o6JacTH IpeBHeH HCTOPHH NOMOrIa MHE
B 3TOM.

Jlio6o3nalikun. — KasiHych OKTONOM, s He BHXY KaKof-1H60 CBSI3H MEXAY ...

H. — He uepBuuuaii. CynepretrepoiiH HamoMHHAeT MHE 3]aKOro CUMNaTHu-
HOTO raHrcrepa aHTUYHOCTH, KoToporo 3Banu IIpokpyct. O6nanast riy6oKo -pa3Bu-
THM QyBCTBOM FOCTENPHHMCTBA, OH YKJalblBaJ CBOMX roCTeil Ha XKeJe3HYI0O Kpo-
BaTh H OTPe3all UM HOTH, ec/IH OHH GbIIH JJIHHHee KpoBaTH. Ecin e oHH He JoCTH-
rand Kpasi KpoBaTH, TO OH MX BHITATHBAJ.

JI. — Jla, ucTopHusi 3TOr0 aHTHYHOro pa3GofHHKA MHE H3BECTHAa, HO ...

H. — PasBe He TOT Xe NMPHHUHMN JEXKHT H B OCHOBe cyneprerepoinna’® Benb
KaKoBa 6hl HUM 6bl1a YacToTa NPHHHMAEMOro CHrHaja, ee CTapaloTCs H3MeHHTh Tak,
uTOGH MONyyaTh BCErja OXHY H Ty 2Ke MOCTOSIHHYIO YacToTy, T. €. Ty, Ha KOTOpYIO
HaCTPOEHbl KOHTYpHI YCHJIHTEJS NPOMEXYTOUHOH YacCTOTHI.

JI. — Tu npas, Hesunafixun. CyneprerepoauH — HacTosimiee IPOKpPYCTOBO
JloXe JJisi 4aeTOT pasJHYHBIX MepefaTYUKOB.

H. — He 3uHao, npaBuIbHO JH § MOHSAN NPHHUHN paGoTH cymepreTepoinHa,
HO OJHO O6CTOSITE/ILCTBO MEHS OYeHb GeCrOKOHT.

JI. — UTto Xe HMeHHO, ApyXHmie?

H. — Tlpexnonoxum, uTo npomexyToyHas yacrora paBHa 100 kz2y W 4TO MBI
XOTHM CJlymIaTh nepenauy Ha yactoTe 1 Mey. ag 3T0ro reTepogHH Hajo HACTPOUTh
Ha 900 K2y, Tak Kak pasHOCTb MeXAy JABYMS COCTaBJISIONIHMH 4YacTOTamMu Gyjpet
Touno 100 keyy. Ho npeanonoXuM teneps, 4TO Apyras CTaHUHS paGoTaeT HAa 4acToTe
800 x2y W ee curuan Tak:Ke MOMajaeT Ha CMECUTEJbHYIO JaMny. JTa yacrora, CKia-
IbIBAsICh C YaCTOTOH reTepoivHa, Co3facT pe3yJbTHPYIOILYIO yacToTy ToxXe 100 xey.
CrnepoBatenbHo, OHA TaKXKe GyfeT yCHIHBATLCH B KacKajaxX YCHJIEHHS MpOMeXyTou-
HOH 4acTOThl M GyZeT CIHIIHA B IPOMKOrOBOpHTEJeE.

Jl. — TBoH paccyXpeHus npaBuabHBL. JleficTBUTENBHO, AJSl KaXa0# 4aCTOTH
MECTHOTO reTepojiHa HMeIOTCS JB€ YacCTOThl BXOJHOTO CHT'HAJa, KOTOpHE NAI0T OfHY
H Ty Xe NpPOMeXyTOYHYIO YaCTOTy; OfMH CHTHAJ HMeeT YacCTOTy BHIIIE, UeM YacToTa
reTepofuHa, a Apyroid — Huxe, MX HasbiBaloT 3epKaJNbHHMH 4acTO-
TaMH.

H. — Ho 5To oueHb TOCKJMBO CAyIIaTh JBE MEpejayd Cpasy.

JI. — TToanocThlo € TOGOIO coriiaced. OfHAKO U TYT €CTh CPEACTBO: HAAO CAelaTs
TaK, 9T00bI Ha CMECHTEJIBHYIO JIAMITY 1TONajazia TONbKO Ta U3 4acTOT, KOTopas HyXKHa.

TH, naBepHoe, 3aMeTHJI, 4TO HHTEpBaJl MEXKAY ABYMS 3epKaJbHBIMH UacTOTaMH
paBeH yZBOEHHOMY 3HAaUEHHIO MPOMEXYTOUHOI yacToThl. Ec/iu BHIGpaTh 10CTATOUHO
BLICOKYIO TpOMEXYTOUHYIO YacToTy, Hampumep 465 K2y, TO 3epKajbHbIE 4aCTOThI
OKaXyTcsl pasHeceHHEIMH Ha 930 xay. IIpu 3TOM ROCTATOYHO MMETh XOpOIIyIO U36GH-
PaTepHOCTh MO BXOAHOM LEMH, YTOGH! MOJHOCTBIO HCKIIOUHTh BO3MOJKHOCTh 3epKajlb-
Horo mpuema. Ilns sToro Ha BXojme mMpHEMHHKAa HCMOJB3YIOT KOHTYp C BBICOKOH
H30HpaTeNTbHOCTEIO, KOTOpHI HA3BIBAIOT nmpecedekTopoM Jpyroi Ba-
PHAHT COCTOMT B TOM, YTO MEINAIOUIYI0 YAaCTOTy YCTPaHSIOT NMpPH IOMONM KacKana
NpeaBapHTENbHOrO YCHJEHHS BBICOKOH 4YaCTOTHI C H3GHpaTeJbHBIMH KOHTYpaMH.

H. — 51 npexnouurato mociennuit cnoco6. MHe xaxeTcs, uTO mepel TeM Kak
npeo6pasoBaTh NPUXOASUIMA M3 AHTEHHBl CUTHAJ, OCAaGJeHHbIH MIHHHBIM TyTe-
UIeCTBHEM OT MepefaTyHKa K NPHEMHHKy, €ro XOpOIIO HEMHOIO YCHJHTb...

He nymaems a1 Tel, 4TO Temeps, Korja Mel yxe CTOILKO 3HaeM O Cymeprerepo-
I¥He, NPHIIJIA NOpA MOXYMATh O MPHEMHHKE /Il TBOEH TETYIIKH, Bellb OHA TaK JOJITO
ero xjer. Moxems JH TH HapHCOBaTh CXeMy?
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TeTyLKHH NPHEeMHHUK

JI. — Bor ona, nonHoCTHIO BHuepuennas (puc. 97). Tu Buanis B 06MHUX gepTax,
4YTO OHA COCTOHT M3 IMpeJBapHTENbHOro KacKaja yCHIeHHUs BEHICOKOH 4acTOTH Ha J1aM-
ne JI;, npeo6pasoBaTens Ha OKToAe JI,, KacKaja yCHACHHSA NPOMEXKYTOYHOH 4acTOTH

n )

. o5y -——
& -’51!‘, :g

Puc. 97. Cxema cynepreTepoaMHa C KacKafoM YCHIeHHA BLICOKOH uacTOTH
U npeo6pa3oBaHHeM Ha TPHOA-reKkcoje.

Ha neuroge JI3, KacKajioB JeTEKTHPOBAHUS H MPEABAPUTENBHOrO YCHICHUS HHU3KOMH
yacToThl Ha KOMOMHHpOBaHHOfl namne-Tpuone JI, M, HAaKOHel, BHIXOJHOTO OKO-
HEYHOro KacKaja ycHJeHHS HU3KOfl YacTOTHl Ha HM3KOuacTOTHOM neHToze JI5.

Bce 3TH 371eMeHTH! CXeMH B OTAENBHOCTH TeGe yXKe XOpOoIIo 3HaKOMbI, BKJIOYAs
u 6/I0K NMHUTAaHHS OT CeTH NMEePEMEHHOro ToKa C KeHOTpPOoHOM Jlg.

HcTtopHsa rpomKoroBopuTtens

H. — OgnHnako ecTb ellje OXMH 371€MEHT, KOTODHIH MHe COBCEM HEH3BeCTeH. JTO
TPOMKOTOBOPHTENb.

JI. — Jla, 5o cux mop Mbl O HEM HHYero He TOBOPHJIH.

H. — 4 nonaraio, yto on mogoGen TenehOHHHIM HAayIIHAKAM, HO B HEM NpPH-
MeHsOTC Goee MONHBIE MarHUTH M Goabllas MemGpaua.

JI. — HMeHHO TaK M GbLIH YCTPOEHH! NepBble FPOMKOTOBOpHTENH. A jiisl yBe-
JIUYeHHUsI TPOMKOCTH 3ByKa UX CHa6Xalu NJHHHBLIM PYyNOpPoM B BuJe JebeIHHOMH weH,

) 3aMMCTBOBAHHEIM OT CTAPUHHOTO (ponorpada (puc. 98). 3BYK NOXOLHJ Ha JAST Ke-
\\\‘ Jle3a, HO mHepBble CaAyllaTeJH GbLIH BOCXHILEHB H 3THM,

Puc. 98. Ycrpoitcr- Puc. 99. Daekrpo-

BO 3JEKTPOMAarHur- MarHUTHHHI rpOMKO-
HOTO TIPOMKOBODH- TOBOPHTENb C KOHH-
Teldst C pynopoMm. yeckuM  auppyso-~

pom.



B TakHX rpOMKOTOBODHTEJSX MaJieHbKas CTajbHas MeM6paHa BHIMONHANAA
cpasy IBe (YHKIHH: OHA NpeoGpa3oBLIBaia HH3KOYAaCTOTHBIE KOJNEGAaHHS 3JIEKTpH-
YeCKOro ToOKa B MeXaHHYecKHe KojebaHHsA H, coobulas oTH KoleGaHHA OKpykKaro-
meMy BO3JyXY, CO3JaBajla 3BYKOBble BOJIHHI.

H. — 310 yX cnvmIKOM MHOTO /1 6€JHOTO KyCOYKa CTajH.

JI. — To xe camoe BHHYKJ€HH GBI NPH3HATH H TeXHHKH. [TosToMy dynKuuK
6uiE pasjieNeHH: YHHBepcalbHas MeM6paHa Gblia 3aMeHeHa rHOKOH CTajlbHOA mia-
CTHHKOH, BHOpUpyloulefi MOJN BJIHSHHEM NEPEMEHHOTO 3JeKTPOMarHHTHOTO TNOJS,
H Gonbof KOHHueckoit MemGpanolt — nuddysopoMm — U3 Oymars HIH APYroro
TaKOro e Jerkoro matepuana (puc. 99).

Jnddysop coepunsacs ¢ BH6paTopoM NMPH IOMOLIH TOHKOTO CTEPKHS, N0 KOTO-
poMy BHOpAaLMH NMJIaCTHHKM nepejaBafiuch AnHddysopy, a sateM u GonbLIoH Macce
BO37yXa.

H. — Mue kaxercs, 4T0O 3T0 oueHb xopouwo. [ToueMy ke Thl roBopuIIE 06 3THX
rPOMKOTOBODHTEJNSIX B MpOLIeAIIeM BpeMeHH?

JI. — IoToMy YTO TakHe rpOMKOroBOpHTeNH Gosblle yxXKe He NMPHMEHSIOTCS
H3-32 OJJHOTO Cepbe3HOro HejOCTaTKa.

Peub HjeT o CAKKOM MaJlofi aMIINTYJe KoneGaHul BUGpHpyOmeH NNacTURKH.
Ipn canmkoM cHIbHOH BHOGpAlMH NJAACTHHKA yAapsjach O NOJIOCH Mar{HuTOB.

H. — A passe Heab3s GBUIO ee YKpPEeNnHTb Mojanblle OT MarHHTOB?

Jl. — YBennueHHe PacCTOSIHHS NPHBOAWIO K yYMEHBUIEHHIO CHJIL MarHUTHOTO
moasi, a cleioBaTeNlbHO, H K YMEHbIICHHIO aMIIUTYAH BHOGpanuu. Baarogaps TBo-
€My MpEeNJIOKEHHIO MBI OKas3biBaeMCsl MeXJAy ABYX OrHeil.

H. —H3zo6penn a4, ogHaKo, KaKylo-JIHGO CHCTeMY, CBOGOZHYIO OT 3THX HeJo-
CTaTKOB?

CoBpeMeHHbIH FPOMKOroBOPHTENb

Jl. — Ha cMeHy 3/JeKTPOMAarHHTHHIM T'POMKOTOBOPHTENSIM, OCHOBAHHEIM Ha
crapoM NpHHuHNe TenedoHa, NMpHmea ¢ GOJbUIHM YCEXOM 3JeKTPOJAHHAMHUUECKH
rPOMKOrOoBOpHTENb. B 95TOM rpOMKOroBopHTe/le HMeeTCs 3J1eKTPOMarayuT, COCTOSIIH
U3 KaTyUIKH, KOTOpasl HaXOJMTCS B OYeHb CHILHOM MAarHHTHOM IOJeE IMOCTOSIHHOTO
maruuta (puc. 100). Uepes KaTyIIKy NPOXOAMT TOK HH3KOH YaCTOTH, BCJAEACTBHE
4ero OHa B CBOIO Ouepeflb CTAaHOBHTCS HeOO/bIIHM MarHHTOM, MOJSIPHOCTb KOTOPOTO
HenpephiBHO H3MeHsieTcs. IlosToMy OHa TO NpPHTATHBAaeTCs MAarHKUTOM, KOTODHI
CTPEMHTCS ee BTSIHYTh, TO BHITAJKHBAaeTCs M3 Hero. dTa KaTylIKa COeHHEeHa C LeHT-
poM aubdysopa, KOTOPOMY OHa NepejaeT CBOM KoJebaHHsA. Thl BHIMIIb, YTO TOJNBKO
ynpyroctb Zuddysopa orpanHHuHBaeT B 3TOM C/ayuae ABHUKEHHS KaTyIUKH,

Puc. 100. Ycrposicr-

BO 3JIEKTPOIUHAMU-

YyeCkoro rpomMmkoro-
BOpHTeNs.

1 — MarHuT; 2— MOABHXK~

Has KaTywmka; 3 — auc-
¢dysop.

Y
Puc. 101. daekrpo-
NTUHAMHYECKHUH
I P OMKOTOBOPHTEND
¢ MnoJAMarHHyuBalo-
e o6OMOTKOM.

] — MarsnT; 2— NOABAK~

Has Katywka; 3 — nud-
¢ysop; 4 — o6moTKa
noJAMarsuYUBaHusg,

H. — 310 nefictButensno octpoymMuo. Onnako M3 pUCYHKa BHIHO, YTO MecTa
AN pa3MellleHHs NOABHMKHON KaTYyIIKH OueHb MaJo.
_ JI. — JleficTBHTeNbHO, AAA KOHLEHTPALHH IOCTOSIHHOTO MarHHTHOIO MOJS
paccTosiHMe MeXXy MOJIIOCaMH MarHUTa JOMKHO GHTh Kak MOXHO MeHblue. [TosTomy,
a Takxe 1nasa Toro, yToGBl MOABHKHAS KaTylka 6bl/1a BO3MOXKHO Jerye, oHa HUMeeT
MaJoe KOJHYeCTBO BHTKOB, HAMOTaHHEIX B Of{MH HJIH MaKCHMyM jBa cios. HecMoTps
Ha TO, 4TO NMPOBOJ HMEET OYeHb MaJjloe CeyeHHe, OH He MO2KeT GhITh MOBPEX/EH aHOA«
HEM ToKoM. IlpoXogsuiHil yepes KaTyWKy TOK SABJAETCA JHLb NepeMeHHOH COCTa«
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pagiomefi 6narojaps HaJHUHIO NMOHHXKalomero TpaHcdopmaropa, KoTopH#, Brpo-
yeM, HEOGXONHM H MO PAALY APYTHX COOGpaKeHHH.

H. — {1 nosnaraio, 4T0 MOCTOSHHHINA_MarHUT RO/MKeH 6LITh JOCTATOYHO CHIBHBIM.

JI. — Tu He omHGaemsbcs.

Korna-To BBHAY OTHOCHTEJIEHO BHICOKOA CTOHMOCTH XOPOIIMX MAarHHTHHIX CIlia-
BOB, M3 KOTODHX JeJNalHCh MOCTOSIHHBE MarHHTH, YacTo HCNOAb3OBANHCH 3JEKTPO-
MarHHTH, HaMarpHuKBamomas oOMOTKAa KOTOPHX pacnosarajach Ha LEHTPaJbHOM
CTepXHe BHYTPH ajiekTpomarsuta (puc. 101).

H. — A ortkyzna 6epyT TOK JAJ1f HaMarHHYMBAHHA?

JI. — Insi nuTaHus GONBIIHX TPOMKOTOBOpHTeNEfl HCNOAb3yeTcs OTHeNbHHI
BHIIPSIMHTEND C QHIBTPOM, HO JJISi MaJOMOIIHLIX FPOMKOTOBOpHTeNefl, HCHONb3ye-
MHX B pajHONpHEMHHKaX, HaMarHHYMBAIOWKHM TOKOM MOXKET OHITh OGmHuf aHOAHBIR
TOK, MOTpe6JsieMHfl BCeMH JNaMnaMH, NpHYeM HaMarHHYyHBawoWas oOMOTKa CJYKHT
B 3TOM cayuae gpocceneM ¢uabtpa (puc. 102).

¥y

Py

LA -2 &

Om Byinpa-
N mumens

+ +]0

N
A
Puc. 102, Cxema ¢ HCnonb30BaHHeM

moAMarHuuuBamme o6MOTKH B Kaye-
CTBE Jpoccenss ¢puabTpa.

+

H. — 910 ouenp npaktHyso! TakuMm o6pasoM, HaMariHuuBalOmMufi TOK 06Xo-
JHTCA GecriaTHo.

JI. — He coBceM. Benb Ha naMaruuyusaionieil o6MOTKe najaeT 10BoJbHO GoJb-
Ioe HanpsXeHHe, KOTOpoe JOJNKHO GHITh YuTeHO NMpPH pacyere BHINPSIMHTENBHOLO
ycrpoiicTBa.

H. — Teneps, nociie 03HaKOMJIEHHS C FPOMKOTOBOpPUTENIEM, KOTOPH SIBIsETCS
KOHEYHHIM 3BEHOM B JUIHHHOH LlemH pajHomepejayd, MHe Kaxercs, yTo Goablue
Heyero H3yyarb B o6nacTdH papHo.

JI. — B camoM pene, Ha 3TOM MH MOTJIH 6Bl 3aKOHUMTbL HallH GecexH, TaK Kak
TH 3Haellb B O6mMX yepTaX OCHOBH PajAHOTeXHHKH. HO COBpEMEHHHIH MPHEMHHK
HMeeT HEeKOTOpoe KOJHYeCTBO 3JIeMEHTOB, LEeNbI0 KOTODHX SBJISETCS ofNeruexue
YyrNpasleHHs WIH ylyylleHHe KayecTBa 3Bydanus. ITosToMy HaM npHieTcs H3yuHTh
Haubonee ynoTpeOHTeNbHEIE H3 STHX 3JEMEHTOB A/ 3aBepLUCHHS TBOETO TeXHHYe-
CKOro o6pasoBaHus,
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PaambiwneHus 06 OTpareHHH BONH
Hesnafixun. — IIpu uTeHWH peKNaMHEIX OGBSBJEHHA O HOBHIX PajHONpPHEM-
HAKaX MHe IIONaJioCh COBEpIIeHHO HenmoHsiTHOe cloBo APY. Uto 3710 Takoe? K% L___
Jlio6o3naiikuH. — DTO COKpaIeHHe TEDMHHA a BTOMAaTHUYeCKa s per y- T
NHpOBKAa YyCHMAeHHSA Takas peryJiupoBKa MNO3BOJNSIET TNOAaepKHBATh
NOCTOSHCTBO YPOBHS TPOMKOCTH NpHeMa, HeCMOTPsS Ha BJHsIHHE 3aMHpaHHil.
H. — Ho s He 3Halo, yTo Takoe 3aMupaHHe?
J. —3aMupaHue—3To yXKe 1aBHO H3BECTHOE SABJNeHHE, 3aKNI09a0meeca
B TOM, YTO NPHEM OTHAJeHHHIX CTaHUHH Ge3 BUAMMON NMPUYUHBEI IPOHCXOAMT HHOTAA
€O SHAYHTENBHEIMH KoNeGaHWAMH MHTEHCHBHOCTH. DTH H3MEHEeHHS CHJH TpHeMa,
KOTOpHIE MOTYT GBbITh NpPOJOIKHTENLHLIMH HJIH KpaTKOBpEeMEeHHBIMH, MpHueM Bpe- =

~
MEHaMH TIpHeM MOXeT NOJIHOCTbIC NpeKpamiaThCs, OYeHb HHTEPECOBANH yueHbIX. ¥ .6 S"“
H. — 5 nymalo, uTo 3aMHpaHHs NMpHeMa OYeHb MeHIAJH CHYIIATENSIM, HOTOMY ~
yTO Takoe ocyabiieHHe NpHeMa COBeplIEHHO HE COOTBETCTBOBAJO HaMEPEHHSIM KOM-
TIO3HTOPOB, NPOH3BEJleHHsT KOTOPHIX ABHO HCcKaxanuck, Ho s yBepen, uto yxe Haii- / T
IeHsl MPHUHHBL SaMHPaHHi H cpexncTBa GopbGH C HHMH. % N
o

JI. — Tax 6uwto Gul, ecnu GBl MPHUMHEI BOSHHKHOBEHUS 3aMHPaHUN 3aBHCETH
OT mepefaTyMKa WIH npHeMHHKa. Ho 3To fBJNeHHe NMPOMCXOZHUT KaK pas MeXAy
HEMH. BonHbl, BO3GyXJaeMble NepefaTIHKOM C TOCTOSTHHOM WHTEHCHBHOCTBIO,
JIOCTHTAIOT NpHEMHHKA CO 3HAYUTENbHBIMH KONeGaHHSIMH HHTEHCHBHOCTH.

H. — 3uayuT, 3aMHpaHHs SABJISIOTCA aHOMalueil B pacnpoCTpaHeHHH 3J1eKTpo-
MaruUTHHIX BOJH?

JI. — Jla. CornacHo coBpeMeHHO{I TEOpHH BOJHBI paclpoCTPaHSIOTCS pasfuy-
HBMH nyTaMH. OJWH NyThb JNEXKHUT BAOJb NMOBEPXHOCTH 3eMJIH; 1O HEMY pacnpoct-
paHsieTcsl TaK HasbiBaeMast 3e M H a 1 B o J H a. OHa cpaBHHTeNbHO GHICTPO 3aTy-
XaeT ¥3-33 INOTJIOUIEHUS 3HEPTHH BCeMM INpPOBOAHHKAaMH, BCTpeuaiolIHMHCH Ha ee
NyTH, B KOTOPHIX OHa HABOAHT TOKH BHICOKOH uacToThl. MMeloTcsi TakkKe BOJHH
NPOCTPAaHCTBEHHEBH €, KOTOPEE PAcNpPOCTPAHSAIOTCS OT aHTEHHH MO MYTH,
JAexameMy nof GOMBIIMM HJIM MEHBIIMM YIVIOM K NOBEPXHOCTH 3eMIH...

H. — D74 BoJHBI A/ HAac NMOTEpsIHL; OHH YXOASIT, BEPOSITHO, B MEXIJIaHETHOE
NpOCTPaHCTBO.

JI. — OmnGaemscsi! Ha nexotopo#l BhicoTe (nmpHGnusHTensHO 120 M) BOJHH
BCTPEYaloTCsl CO CJI0eM HOHH3HPOBAHHOTO rasa, o6pasyioulero Aj1sl HHX HacTosilee
sepKajlo, OT KOTOPOTO OHU OTpaxKaloTcst o6paTHO Ha SeMNi0. DTOT CNof HasbIBaeTCs
Aonocgep ol HIM O UMEHH TeX, KOTOpLIE BIepBEIe BHICKA3alH NMpeAnonoxe- ——
HHe o6 ero cymecrBoBanuu, cnoem Kenenn — Xusucaiiza (puc. 103).

H. — 3uHaudT, MOXeT MOJNYUyHThCS TaK, YTO aHTEHHA OKaXKeTCs cpasy NoJ BO3-
‘meficTBHEM JBYX BOJH, HAYIIMX OT OJHOIO M TOTO XKe NepefaTYHKa: 3eMHOH BOJIHH
U BOJIHEI, OTpax<eHHOfi HoHoc(hepoi.

Jl. — MpaBunpso. T 3aMeuaemrb, 4TO AJHHA NyTell STHX BOJNH pasfHuHA.
B To BpeM#s KaK ojHa, cllefys BAOJb OBEPXHOCTH 3€MHOTO IIapa, HAeT Mo KpaTyafi-
weMy NMyTH, APYras 3aXOAMT AajleKO B BepXHHe CJIOH aTMocdephl, Mpexje yeM J0-
CTHTHET CBOero HasHaueHHsi. Koraa oGe BOJIHBI BCTpeyaloTCs B NPHEMHOH aHTeHHe,
OHH MOT'YT OYyTHTbcHl B (hase. Torpa BosGyxKjuaeMblii UMM CHrHal GyneT yCHJeH.
Ecau e oHu BCTpeTsATcs B mparHBodase, TO Bo3GyxKjaeMble B aHTEHHE CHIHAJEl
6ynyT ocnabiieHsl HIM B3aHMHO KOMIIEHCHPOBAHHI.

H. — Osxnako 370 He OGBACHSIET MPUYHHE, MOYeMy HHTEHCHBHOCTb NpHeMa
HenpepHBHO H3MeHseTcs. Belb JBe BONHHI, NOCTynasi ¢ OAHOrO H TOro Xe nepenar-
4HKa Ha OJHY M Ty 3Ke NPHEMHYIO aHTEHHY, BCerJa ZOMIKHH CO3XaBaTh YCHJEHHHH
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UK oclablleH Bl CHTHAJ, HHTEHCHBHOCTb KOTOPOTO, OXHAKO, He I0/IKHA H3MeHATHCH
BO BpEMeHH. .

JI. — Ila, TaK oHO U GmJIO 6bl, 6ynn HOHOCDEpa HENOABHKHHM H MKECTKHM
sepkanoM. Ha caMoM Ke jesie oHa MOXeT GbiTb ynopoGiena Mopio C ero BOJHAMH,
6ypsiMu ¥ npuauBaMu. [ToBepXHOCTb HOHOC(hEPE NMOCTOSIHHO ABHXKETCS, a ee BhICOTA
noxBepKeHa CYTOYHBIM H CE30HHHIM H3MeHeHHAM. I103TOMy ANHHA myTH OTpaxeH-
HBIX BOJIH GYyAeT Pa3nHuyHOf H OHH OYyAyT TO YCHJIHBaTh, TO OCNAb/ATL 3EMHYIO
BoaHy. MIMeHHO 3To M BHI3LIBAET NOCTOSHHBIC H3MEHEHHS] B MHTEHCHBHOCTH MpHeMa.

good Kenenu-Xebucaidn
,-(::—- '__::;:—___‘:*ﬁ::
Puc. 103. Bomwa mepematumka A =Z=—"" . / '\ =<
JNOXOINT IO TpPHEMHOH aHTeHHH B eﬁf/ NS
NBYMs Pa3iHYHBIMY NYTAMH: CAenys W27 \‘"\
BIOAb NMOBEPXHOCTH 3EMJIH H mocie o fpsman bomma N
OTpaXeHHs] B BHICOKHX CIOSIX aTMO- LTI Nk
chepsl. A - =
H. — Ho T cKa3al, 4TO Ha3eMHasl BOJHA OCNabisieTcsl OTHOCHTEAbHO GHICTPO

TI0 Mepe TOro, Kak OHa yjaiasercsl OT nmepefaTynKa. S nymaro, yTo, HauMHAas C HeKo-
TOPOrO PAacCTOSIHHUS, MpHEMHasl aHTEeHHA GyJeT HaXOAUTLCA B mojle TOABKO OJHOH
TIPOCTPAHCTBEHHOH OTpaKeHHOH BOMHH. B 3ToM ciyyae He GyjfeT 3aMHpaHui.

JI. — ¥BH, Ha aHTeHHy OOLIYHO MNOMajaeT HECKOJbKO OTpaKeHHHIX BOJH,
KOTOpbe CJENOBalH IO Pa3lHYHBIM TPAaeKTOPHSIM H INOABEPTAHCh MHOT'OKDATHHIM
oTpaxKeHus M OT HoHocheprl H 3eMsH, TaKxkKe OTpaxalomed BoJHH HamnogolOHe
3epkania.

H. — CnoBoM, HeT cpencTsa AJS yCTpaHeHHS 3aMHpaHHMH?

Bopbba ¢ 3amupaHUAMH

JI. — Jlo Tex mnop, noxa aHTeHHa NpHeMHHKa GyJeT OJHOBDEMEHHO NMPHHHMaTh
HECKOJIBKO BOJIH, 3aMHpaHus GyayT cymecTBoBaTb. X MOXHO yMEHBIUHTb, NMpH-
MEHfil Ha nepejalomMX CTAHUHAX CHENHaJbHBIE AHTEHHB, KOTOpHE H3IyualoT
BOJIHBI, HanpaB/jeHHHE NOJ 3ajaHHEIM YIJOM K FOpPH30HTY, a TaKkKe HCNOAb3ys Ha
NpHeMHOH CTOpOHEe aHTEHHY HampaBJeHHOro JAeHCTBHMSA, KoTopas BHGHpana Onl H3
BCeX MOCTYMNAKIHX HAa Hee BOMH OJHY, MPHXOASINYIO TMOJX ONpejeleHHBIM YIJIOM.

H. — Ecau B 3TOoM M 3akmiouaeTcss 6opb6a C 3aMHpAHHSIMH, TO 3TO HOMKHO
6HITL IbSIBOJBCKH CJIOXKHO!

JI. — Her, noporoii Hesrafixun. Kpome ycoBepIIeHCTBOBaHHS IepejalomKX
aHTEHH, ] yMeHbIeHAS WHTEHCHBHOCTH 3aMHMpaHHH NDHMEHSIIOT M [pyTHe CIO-
colbl Gopb6hl, yXKe B CaMOM IpHeMHHKe. 3Hasl, YTO K NPHEMHOH aHTEHHE NMPHXOAAT
BOJIHEI C CHJIbHO H3MeHSMomeHcs HanpsAXKeHHOCTbIQ, NMEITAIOTCSA TNOJAepIKaTh MOCTO-
SIHCTBO TPOMKOCTH MNpHeMa Ha BbIXOJe NMPHEMHHKa NyTeM COOTBEeTCTBYIouleH pery-
JIHPOBKH yCHIEHHS.

H. — 3HauyuT, ecu 51 npaBHIBHO NOHSNJ, H3MeHeHHe B HallpAXKeHHOCTH KOMIIeH-
CHPYETCSl H3MEHEHHEM CTeneHH ycunennsa. Korja HHTEHCHBHOCTb BOMHH ociaGeBaerT,
yCHTEHHE yBeTHYHBAIOT M, HAOGOPOT, KOTAa HampsKEHHOCTb BOJHH BO3pacraer,
yCHJIEHHE YMEeHbINAIOT. .

JI. — MiMenHo Tak u nocrynator. Korga BcillefcTBHe 3aMHpaHUil CHIHAJN HOXO-
ANMT OyeHb OCJaG/IeHHBIM, MHl YBEeJHUHBaeM UYyBCTBHTENbHOCTb NMPHEMHHKA, NMOBHI-
liasi yCHJIE€HHEe KaCKajoB BHICOKOH 9acTOTHl (2 eciy 3TO CymepreTepoi#H — TO H
KackaJoB NMpOoMeXyTOYHOH YacTOTH).

H. — Onnako 51 He BHXKY, KaKHM CrmocoGoM MOMKHO PeryJHpoBaTb yCHIEHHE
3/IeKTPOHHOH JIaMIIbI.

TavHcTBeHHana ,,Touxka X

JI. — Twr yxe 3sHaemsp, uTo ueM Gosblle KPYyTH3HA XapaKTePHUCTHKH JaMIH,
TeM Jyuille oHa ycHauBaet. [lns ofHOH U Tol XKe JTaMnbl KPyTH3HA H3MEHSAETCS B 3a-
BHCHMOCTH OT TOLO, HAa KaKOM yyacTKe XapaKTepHCTHKH snamna paGoraer. [lonoxe-
HHe pa6Goue#dl TOUKH Ha XapaKTepHCTHKe ONpee/seTcs BelHYMHOH MOJaH-
HOTO Ha ee CeTKy OTPHIIATENbHOFO CMEI[eHHS. ..

H. — 51 1ebs1 mepebuio, JlioGo3najikun. Sl OTIHYHO TIOMHIO, YTO XapaKTepH-
CTHKA JlaMIbl B Pa3sHHIX TOYKaX HMeeT Pas/HuHYyI0 KpyTH3Hy. HauGoabluee ee 3Ha-



87

[E MQa [2 Ma
7 28

Z /
/5 Jip

// / P 4

' e 4., —t Y1

-6 -4 -2 /N3 <2 =24 =16 -8 J4
a) 6/

Puc. 104. XapakTepHCTHKH JaMIbl.
@ — ¢ KOPOTKOH XapaKTepUCTUKOf, 6 — C mepeMeHHOA KPYyTH3HOMN,

geHWe OTHOCHUTCA K NpsMoaHHelHoH uacTH kpusofi. Ecnu Mu Gyjnem yBenwuuBartL
CMellleHHe, TO BOiJieM B 30HY HHIJKHero Haruba xapakTepHCTHKH, Iie KpyTH3HA Oyzer
cTpeMuTenbHO y6biBaTh (puc. 104, a). OjHako Thl MHe MHOTO pas NMOBTOPSJI, 4TO
3Ta YacTh XapaKTePHCTHKH sBJseTCs 3anpeTHoil 3oHof. Beap ycunenue 6e3 Hcka-
JKeHH{l BO3MOXKHO TOJNBKO Ha NpPSIMOJHHEHHOM yuacTke.

Jl. — D10 Tak, KOrAa MH HMeeM JeJlo C OGHIYHBHIMH JaMINaMH H 3HA4YUTesb-
HBIMH aMILTHTYAAaMH CHTHala, KakK, HanpHMep, B KacKajax HH3Koll wactoth. Ho Ha
BHICOKOH W IMPOMEXYTOUHOf 4acToTaX aMIJIMTYAa CHFHA/a elle OueHb Majda ’ B 3TOM
c/iyuae ZOCTATOYHO HMeTb NpPHOGIH3HTENbHO NPSMONHHEHHHH yyacToK B o6nactu
pabovefi Touku. Jlas 3TOro cospaHH CnenHaibHbIe JaMNbl, KPYTH3HA XapaKTepH-
CTHKH KOTODHIX M3MEHSfeTCS CpaBHHTEbHO NAABHO, TAK UTO M3THG XapaKTepHUCTHKH
Hepe3Ko BeipakeH (puc. 104, 6). Takne namnbl Ha3BLIBAIOTCSA JaMIaMu C m e p e-
MeHHOR KpyTHu3HoO#H Koneuno, 370 He o3HayaeT, YTO KPYTH3HA BCeX
JPYTHX JaMI MOCTOSIHHA, a JHIIb TO, YTO B STHX CHENHaABHEIX JaMIIaX MOXHO BHI-
6upark paGouylo TOUKY HA yyacTKaX C pas/MyHOH KpyTH3HOH,

H. — Ecnu 6Gu # 3HAX O CymecTBOBAaHHMH JiaMIl C NepeMeHHOR KpyTH3HOf, 5
6bl HE CTa/] Bo3pa)KaTh. XapaKTepHCTHKAa C NepeMeHHOfl KPYyTH3HONH NoKashiBaer,
YTO ec/IM Ha CeTKy JIaMIIbl aTh GoNblIoe HanpsiKeHHe CMEIleHHsI, OHA He TOJNBKO He
YCHJHT, HO Jaxe OCJaGHT NMOAAHHBIE Ha ee CETKY CHTHAJBL

JI. — 3t0 TO, uTO HYXHO. BNaronaps sToMy HaM ynaeTcs NMOANEPKHBATL HOp-
MalbHHH BEIXOLHON ypOBeHb 'POMKOCTH Aake NpPH O4YeHb MHTEHCHBHBIX CHrHanax.

Yro6bl perynupoBaTh yCHIEHHe NMPH MMOMOMIH JIaMN C nepeMeHHOH KPYTH3HOM,
MOXKHO HCIIONb30BaTh MOTEHIHOMETP R, NO3BOJSIONHA perylHpoBaTb BEIHUYHHY
ceTouHoro cMemenusi (pHc. 105).

H. — Ho 1o yxacuo! Torza Hapo, uTo6H! CAymaTenb, He OTHycKas Py4KH
MOTEHILHOMETPa, NOCTOSIHHO BepTes ee JUisi KOMIIEHCAlHH H3MeHEHM{l CHJIbl mpuema
NpH HanyuuK 3amupanuil. Kakoe e ynoBo/bCTBHE MOXKeT GHITH OT MY3HIKaJbHOM
nepejauH NpH TakKHX ycHoBHsAX!...

Jl. — K cuacteio, MMeeTcsi BO3MOMKHOCTb CHA€1aTh TaKyl0 PEryJHPOBKY aBTO-
maTHueckolfl. Jlnst sToro B npHeMHMKe Hajo HafiTH TOUKY, NMOTEHUHAN KOTOpOf

CTaHOBHUTCA GoJaee OTPHUATEJNbHBIM, KOrJa MpHHHMAaeMbleé CHIHAJbl YCHAHBAKTCHA, -2

——

Oy

+

Puc. 105. PeryanpoBka ycuIeHHs C HOMOILBIO
TNOTEHIHOMeTPa R, H3MEHHAIOWIEr0 OTPULATEAb
HOe HampsXEeHWe Ha CeTKe AaMIbl

Vuuvu
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H, Hao60pOT, MeHee OTPHLATEJNbHHM NPH YMEHBIUEHHWH CHJIH CHTHala, 3HaeWb JH
TH TaKyl0 TOUKY?

H. — He BuXy Tako# Touku!

JI. — TlocMoTpH Ha cXeMy AHOAHOTO AeTekTopa (puc. 106), KoTopyo TH 3Haelb
yXe naBHo. Touka, O KOTOPOH HJET peub, SIBJASETCH KOHIOM COMPOTHBIEHHS R,
o6o3naueHHEM 6yKBofi X. ToK BHICOKOA YacCTOTH, BHNpPSIMIEHHHHA JHONOM, co3laeT
Ha 3TOM CONPOTHBIEHHH NaJieHHe HaNpAKEHHsS, NPHUEM NOTeHHHaN Toukd X mo
OTHOMIEHHIO K KOPIYCY HMEeT OTpHUaTe bHbf 3HaK. DTO HaNpsXKeHHe MPONOPLUHO-
HalbHO Cp e H e I HHTEHCHBHOCTH NOJaHHOTO Ha IHOJ CHTHaMa.

Puc. 106. B Tou-
ke X o6pasyer-
CA OTpHIATeNb-
Hoe  Hampsxke-
HHe, POTOPIUHO-
HalbHOE cpelHed

HHTeEHCHBHOCTH
BEICOKO YaCTO T- —
HOTO CHrHana. APY
X R
=
H. — 4 nonsn! Tl nogaems Hanpsixkende U3 ToukH X Ha CEeTKH JaMI ycuie-

HUS BEHICOKOH WJIM MPOMEXKYTOUHOH 4aCTOTH, NPHYEM JaMNkl NOMKHH GHTb C mepe-
MeHHO/l KpYTH3HOIi.

Korza curuan yBelHuHBAeTCsi, OTPHLATeIbHOE HAMPskKeHHe B TouKe X H COOT-
BeTCTBeHHO Ha cerkax Jamm BY u YIIU xkackanoB Bo3pacraer, BCJAEACTBHE 4ero
yMeHbInaercst ycuiaenue. HaoGopor, kKoraa H3-3a 3aMHpaHHs CHTHan ociaGeBaer,
OTpHIATeNbHOE HanpsizKeHHe B Touke X MajaeT ¥ yCHIeHHe JlaMn BHICOKO# H TpoMe-
JKYTOUHOM YACTOTH MOBHINIAETCS. B KOHUE-KOHIOB 3TOT npuGop 6yneT BHIPaBHH-
BaTh BCE U3MEHEHUs B HHTEHCHBHOCTH CHTHAJOB ¥ NMOALEPKHBAThL MOCTOSIHHHA ypo-
BeHb 3BYKOBOI'O CHIHala, 4TO HaM H HYXXHO. /

JI. — §l BHXKY, YTO Thl XOpOLIO NMOHSJI CMBICA aBTOMaTHu4eCKOf peryJHpOBKH
ycunenusi, 3aMeTb, YTO 371eChb OCYIIECTBJASIETCS PEryJHpOBKa IO CAMOMY HH3KOMY
ypoBHI0. ToNBKO Ha caMHX CNaGHX CHrHalaX HCHOAb3YeTCs BeChb pe3epB MpHEM-
HHKa [0 4yBCTBHTeJBbHOCTH. [I0o Mepe TOro Kaxk CHJa CHIHajlOB pacTeT, aBTOMaTH-
gyecKasi peryJqMpoBKa YCHIeHHS yMeHbIlIaeT YCHJeHHe NPOMOPIHOHANBHO yBesHue-
HHIO CHJIBl NPHXOAAULEr0 CHTHana.

PagHonpHeMHHK, KOTOPbLIH MOMET HaCTPOWTb FayXoH

H. — OnHo Bo3spakeHnHe, eCNH mNO3BOMHIIb. [IpefnonoxkH, uTo mnepenaercs
My3hIKa H 9TO yaapuiu B 6apaGan. Passe B 3ToT MoMeHT APY He npousBejieT MIrHO-
BEHHOE yMeHblleHHe yCHleHHs? Bexb, cyas mo TBoeMy omHcapHI0 pa6GoTe APY,
OHA JIONKHA «MOAABJAATbY B KaKOH-TO CTENEHH OTTEHKH B IPOMKOCTH 3BYuaHHs.

JI. — TBoe Bospaxkenue, Hesnaiikuu, Beckoe. Uto6ul cucrema APY neiictso-
Balla He OT MTHO B € H H bl X H3MEeHeHHH NpOAEeTEeKTHPOBAHHOI'O AMONOM HAmps-
KeHHS M 4yTOGBl Ha JaMIbl KacKajoB BHICOKOH H NPOMEXYTOUHOf 4acToTH AeHCT-
BOBa/lla TOJNILKO Cp € 1 H 1 i BeJHUMHA MOAYJNHUPOBAHHOINO CHrHala, MEXAY TOuY-
Kofi X U ceTKaMH JlaMm BKJIOYAIOT LeNb 3aJepXKKH — CrilakuBalouee yCTpoicTBo,
NPONYCKalee TONBLKO MOCTOSHHYIO COCTaBJAsOmYy!o. 10 ycrpoiictBo (puc. 107)
COCTOHT H3 CONMpPOTHBJeHHS R; GoibmION BeJM4HHH H KoHaeHcaropa C;. Conporus-
JIeHHe TpensATCTBYeT MIHOBEHHOMY NPOXOXKIEHHIO HaNpsiXKeHHs, a KOHJeHcaTop
CrylaKMBaeT MIHOBEHHBble M3MeHeHHs HanpsixKenusi. COBMeCTHOe AeHCTBHe CHCTeMH
R,C, npencraBnsier co6oii HEKOTOPYIO aHAJOTHIO C AeHCTBHEM APOCCENs H KOHJEH-
catopa B (DUABTpE MHUTAHHA.

H. — {1 BuXy, uto B N06OM NpHEMHHKE C AHOAHHLIM JETEKTHPOBaHHEM JOCTa-
TOYHO NPHUGABHTL CONMPOTHBIECHHE H KOHAEHCATOP, YTOOH NMOJYuHTh ABTOMaTHYECKYIO
peryiupoBKy ycuneHus. Benb 31O coBceM mpocro!

JI. — $1 Xouy oTMeTHTh, uTO HHOrpa HanpsiKenue uist APY noaywaor or or-
AenpHoro nuozna (puc. 108). Bropoit quon nHaxonuTest B TOM XKe GaslJoHe, uTo H mep-
BHH (CMyXamui Ans NeTEeKTHPOBAHMSI CHrHala), MPHUEM HCIONb3YeTcs OAHH H
TOT XKe Kartoi. [lepevenHoe HanmpsKeHHe NMOABOJHTCS KO BTOPOMY aHOAY uepes
MalleHbKHI KOHJeHCaTop cBsidH C;. BHIIpsIMIEHHHH TOK CO31aeT HAa CONMpOTHBJe-
HUM R; nanenve HampsiKeHHs, Kotopoe (oT ToukH X) mojaercsi uepes GuibTp Ha
CeTKH JlaMNl C MePeMEHHOR KpYTH3HOH,
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Puc. 107. Cxema ynpaBieHHS IBYMs JAaM- Puc. 108. Ucnoab3osa-
faMH HanpsAxXeHUeM aBTOMaTHYeCKOH pery- HHe [IBOHHOrO IHOHXA
AHPOBKH YCHAeHHs, MOZAaHHBIM H3 TOUKH No3BOAAET PasLeauThb
X uepe3 compoTuBieHHe R;. nenH Harpysku JeTek-

TOpa W cxemn APY.

H. — 4 npexnounraio cxeMy c XBOAHBIM JHOIOM, TaK KaK OHa JaeT BO3MOX-
HOCTb pasfieNuTh (YHKIHMH NeTEeKTHPOBAHHS H DPEryJHpOBKH TPOMKOCTH.

JI. — Mor 6ul Thl, He3nafikuH, OTBeTHTb MHe Ha OJMH KaBep3HHIi BoOmpoc?
3Haellb JH TH, KaK U3MeHSeTCs CpelHHi aHONHHIA TOK JaMIbl B KacKaje BHCOKO
WIH TIpOMEeXYTOYHOH 4acTOThl, ympaBJiseMoM cucreMoli APY? )

H. — Koneyno, Korga cHrian yBedHuHTCS, OTDHLATeJbHOE HaNpskKeHHe B
Toyke X BO3pacTeT H, C/efOBaTeJbHO, aHOAHBLIH TOK JaMN yMeHBIIHTCA.

JI. — Otauuno. 3aMeTh Temepb, 4TO TO e NpPOH30fxeT, Korja, Bpamas KOH-
JeHCaTOp MepeMeHHON eMKOCTH, TH TOYHO HAaCTPOHIIbCH Ha KaKylo-HHOYIb CTaHIHIO.
Ilpu sToM HampsixkeHHe Ha jHoje GyneT HauGOJBIIMM, a aHOZHHIA TOK peryaupye-
MHIX JlaMn — HauMeHbluM. M ecniu Tenepb B aHOgHYIO uenb KakoH-A1H60 H3 pery-
JHpYeMHX cHcTeMoil APY jamn BKJIIOUHTb MHJJHAMIIEDMETP, TO MO ero IoKasa-
HHSIM MBI CMOJKeM CYJHTb O TOYHOH HaCTpOliKe NPHEMHHKa Ha NPHHHMaeMylo BOJIHY.

H. — CaoBoM, ¢ TakuM npHGOpOoM jaxKe TJyXofi MOXET TOYHO HAaCTPOHThb
NpHEMHHK?

JI. — Koueuyno, notoMy uTo 3TOT npHOOp fBIsleTCH BH3YaJbHHM HHJAHKATO-
poM HacTpoHKH., Ho ans yero 310 HYXKHO rayXomy?...

Z.
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MaTtu HsbupaTtensHOCTb NpOTHB
HauectBa nepepaun

Hesnaiikui. — Buepa BeuepoM f GBI y OZHOTO ApYyra, y KOTODOrO OY€Hb 4yB-
CTBHTeNIbHEII MpPHEMHHK. Mbl mpociymwand Gonblioe KOJHYECTBO Nepefay; K He-
CuacTblO, HEKOTOphie Nepefaul conpoBoxaanuch cBucToM. OTKyna oH Gepercs?

JlioGo3nafikuH. — CBHCT 4ABIdeTcs pe3yJbTaToOM B3aUMHEIX TOMeX MeXIy
LBYMS CTaHUHIMH, 4acCTOTH KOTOPHIX OTCTOST APYr OT Apyra CJHIIKoM GJH3KO.

H. — 3naunT, 370 To Xe SIBJeHHe, KOTOPOe HCIOJb3yeTcsl B CynepreTepojiu-
HaXx i npeo6pasoBanus uacToTel. MHaue roBops, MeXay AByMs COCEIHUMH CHTHA-
JlaMH, MMEIOMMMH MaljleHbKYIO Pa3HHLY B 4acToTaxX, MONyyaloTcsl GHEHHSA C 4acTo-
TOli, PaBHON DPasHOCTH 4acCTOT ABYX CHTHAJIOB.

JI. — HMmenno Ttak. I[losTomy ycraHOBIeHHHI pasHOC YacTOT MepenarolmHux
cTaHuuit 9 kxzy enBa yJOBJeTBOpHUTeNEH, TaK KaK OH IO3BOJISET NONYYHTh A5 KaXK-
JIOH CTaHUHH IIHPHHY MOJOCH JHIb 4,5 Key ANA OCyWecTBIEHHS My3hKalbHOH
nepepaud.

H. — §I uto-TO He BHXY CBf3M MeXAy Pa3HocOM pabouHX yacTOT mepejaTyi-
KOB H KayecTBOM nepejaud My3bIKH,
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Puc. 109. Monyaauus He- Puc. 110. CnexkTpsl yacToT nepejar-
cywe#t gactoral 1 Mey ua- yukoB. Hecyune wactornl passece-
crotoit 400 ey. Hbl Ha 9 Key. Moxyaupymolue Ya-

CTOTHl He MHpPeBbIAT 4,5 Key.

JI. — Onuako 3To upesBbiyafino BakuO. [Toka MOXYJISAMHA OTCYTCTBYET, CTaH-
IH51 H3TyyaeT TONBKO OJHY YacToTy, KoTopasi siBjisieTci eeHecymeH ywacTo-
T o #. Ho Monynsauus KakuM-1460 3ByKOM OJIHOrO TOHA TOTYAC CO3ZAeT ABe JpyrHe
4acTOThl, PACNOJOKEHHbIE CHMMETPHYHO [0 OTHOLIEHHIO K Hecyuiell yactoTe. Takum
06pasoM, mepenaTyK, paGoTaiomuii Ha yactore 1 Mzy W MOLy/HPOBaHHHI 3BYKOM
¢ gactotoif 400 ey, Gyjer co3gaBaTh, NOMHMO Hecyulell 4acTOTH, elle jJBe ApYrue:
1,0004 u 0,9996 Mey (puc. 109). Tl BHAHUIb, YTO STH BONHH SABJSAIOTCS Pe3yabTa-
TOM CJIOXKeHHSl H BBIUMTAHHA HeCyled YacTOTH H YacTOThHl MOAYJISALHH. ~

H. — 3uauut, B mponecce MORy/finUK BHICOKOH 9acTOTH TOK HH3KOH 4acTOTH
TNIPOH3BOLHT HACTOsLIEE NPeo6GpasoBaHHE YacTOTHL
JI. — Tlpasuabro. Ho eciu Kakaas uacTora coafaeT BOKPYT Hecylesl 4acToTH

ABE€ HacTOTHl, pacnogaramliuecs CHMMETPHYHO, TO COBOKYNHOCTb 3BYKOB MY3bIKH,
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9acTora KoneGaHHi KOTOPHX XOXOXHT fo 10 xey (M paxe Gonblie), CO3ZAET BOKPYP
Hecyumiedl JBe CHMMeTPHYHBIE IIOJIOCH YacTOT, Ha3blBaeMele 6 O KOBB M H 11 O-
docaMH.

H. — 3naunt, cranuus, nepenamowasl My3blKy, H3lyuaeT, KpOMe Hecyiueil,
eme no 10 xey B obe croporsl oT Hee. HanmpuMep, /s nepenatudka, paboraomero
Ha Hecyme#l yactote 1 Mey, GoKoBble MOJOCH YacTOT 6yayT 3aHHMaThb CHEKTp OT
0,99 no 1,01 Mey. §1 npaBuAbHO mMOHAA?

JI. — 310 cosepmieHHo BepHo. Ho ecnn 6bl KaXKIH{ NepelaTuWK 3aHHMa
B NpocTpaHcTBe mosocy yactoT 20 k2y, TO He XBaTHJIO OBl MecTa sl pasMewleHHs
Heo0XOMMOrO YHCJa TNepefaTyHKOB.

ITo meXayHapopHOMy COIJalleHHIO, 33 HCKIIOYEHHEM KODOTKHX BOJH, Te
Gonple cBoGoOfbl, MIMPHHY GOKOBHIX NOJOC OrpaHMuHIH 4,5 Key.

Takum obpasoM, KaXKIHil MepejaTuMK 3aHHUMaeT Momocy uactoT 9 key. D70
KaK pa3 H jaeT BO3MOXHOCTb NOJYYHTL MEXKNY ABYMS HECYIMMH 4acTOTaMH pas3HOC
B 9 xey aasa Toro, utobH ABa nMepejaTuHKa He MeWandH IPYyr Apyry (puc. 110) npu
YCIOBHH, KOHEYHO, YTO NpHEMHHK Gyjner MMeTb H3GHpaTelbHOCTb, LOCTAaTOYHYIO
s paspenenust 9 key.

H. — {1 nymaio, uTO, HMes JOCTaTOYHOe KONHUECTBO HACTPOEHHBLIX KOHTYpOB,
MOXHO Cflef1aTh TaKoi NpHeMHHK, KOTOPHI NMpUHHMan Gbl KoJe6aHHs TONbKO OLHOMH
YacTOTHI.

JI. — 910 6r10 61 HampacHo@t Tpatoit BpeMenu! Otjaems MM TH ceGe OTUeT,
Hesnafixun, uTo Takofi MpHeMHHK Mor Gbl NMPHHHMaTb BCEro OXHY KaKylo-HHOYyIb
HOTy. PasBe MOXKHO HCNHTaThb yJAOBOMLCTBHE OT HCNONHEHHS, Hanpumep Ilacto-
paibHOM CHM(OHHH, €ClH M3 Bcero 60raTCTBa 3BYKOB Thl YCJBIUIMUIL TONbKO MH-
GeMob TpeTbell OKTaBhI?

H. — Koneuno, Her. §I BMXKy, 4TO NMpHEeMHHK JOJKEH NPONycTHTb Ge3 HCKa-
}eHHI BCIO moJlocy 60KOBLIX 4acTOT 9 key, yToGEl BOCHpPOH3BECTH BCIO FaMMmy nepe-
LaBaeMblX 3BYKOB.

JI. — Ho Henp3s, uTo6H OH NpoNycKan Gonee MIHPOKYIO mojocy yactot. Muaue
BO3HHKHYT IIOMEXH H3-3a GHeHHMH C yacTOTaMM cOocefiHHX cTanuuii. M BoT Tl mepex
JIMIOM 5TOH yKacHOM JIHJeMMbl, KOTOpasl NMPOTHBOIOCTaB/sIeT KauecTBO Nepenaut
¥ H36HpaTe/bHOCTb: YeM MeHbIle H36HpaTebHOCTb, TeM Bhillle KayeCTBO BOCIpPO-
H3BeJleHH .,

H. — Ecnu yX BHGHpaTh MeXAy H3GHPaTe/bHOCTbIO H KayeCTBOM 3BYYaHHS,
TO s BBICKa3hlBalOCh 3a BTOpOe,

MonocoBo# hunbTp NpPUMHPAET NMPOTHBHHKOB

JI. — K yemy n06HBaTbCS MPaBHILHOIO BOCIPOH3BENEHHS BCEX YacTOT, eClH
9Ty mepepauy GyJeT NMOKPLIBATH CBHCT NMOMEXH?

H. — Ho pasBe He cymecTByeT BO3MOMHOCTH MOJHOCTbIO MPONYCTHTb NOJOCY
9 Kkey W He NPONYCTHTL GOJbIle HHYEro APYroro BHE 3TOH MOJOCH?

JI. — Jla, no kpafineil Mepe ¢ gocraTtounsiM npu6auxenneM. OxHako ocymecr-
BHTb 3TO NpPH MOMOIH OXMHOUHOTO KoJe6aTelbHOrO KOHTypa Helb3sd. Ero p e 3 o-
HaHCHAas Kpusasd...

H. — Yro 310 Takoe? Thl HHKOrzxa 06 3TOM He TOBOPHJ.

JI. — Tak HasbBalOT KPHBYIO, KOTOpas NMOKa3biBaeT, KaK H3MeHseTcH B Koje-
6aTelbHOM KOHTYpe HHTEHCHBHOCTb KoneGauMii B 3aBHCHMOCTH OT yacToTH. Ovye-
BHAHO, uTO Haubojbllasg aMIVIMTYAa KO-
neGaHHll B KOHType OyIeT B MOMEHT pe3o-
Haica. [lo Mepe H3MeHeHHMs YacTOTHl HH-
TEHCHBHOCTb Kojie6aHH#i B KoHType Goiee
HIH MeHee De3Ko MajaeT B 3aBHCHMOCTH
OT COMPOTHB/IeHHA KOHTYpa 10 BHCOKOH
yacTore.

Eciu kouTyp uMeer Gojblnoe com-
pOTHBIeHMe HJIH, Kak rosopsar, obnanaet
GoNbIIMM 3aTyXaHHeM, TO €ro pesoHaH-
cHasg KpuBasi Gyner HMeTb Gonee moJjo-
ryio gopmy (puc. 111) u cmoxer mpomy-
cTHTb GOnblIyl0 mnomocy uacror. Ho Ha-
pagy c¢ oTHM OH 6yjaer M Majnousbupa- Puc. 111. PesonaHcHas kpuBas KOH-
TeJbHbIM. . Typa ¢ GOJbLIMM 3aTyXaHHeM; ILIO-

Ecnu, Hao6opoT, KOHTYp HMeeT OueHb  Xas H3GMPaTelAbHOCTb—-XOpolIee Ka-
Majioe 3atyXaHue (puc. 112), TOo om mpo- 4eCTRO BOCHPOHSBeleHUA,
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Puc. 112. Kontyp ¢ Maaeim 3ary- Puc. 113. PesoHaHCHas Xapakrepu-
XaHueM; xopomiasi uHabupareib- CTHKA 10J0COBOTO (HAbTPa, Code-
HOCTb—[110X0€ Ka4YeCTBO BOCHPO- Taas XopoIyo U36HPaTeAbHOCTh
U3BeleHUA, C XODOLIHM KadecTBOM BOCIPOH3Be-
JleHHns,

nycKaeT TONBLKO Y3Kyi0 mosiocy uvactoT. IIpu BoicoKoff u3BHpaTeNbHOCTH OH He
NPONYCTHT BCIO COBOKYNHOCTb GOKOBHIX uacToT. KijeanbHasi pesoHancHas KpHBas
NOJIKHA Gblia 6H UMeTh GOpPMY NpSAMOYroNbHHKa ¢ mupHHOH 9 kzyf. KoHTYp ¢ Takod
KpHBO#A mnponyckaa Gul MOJOCY 4acCTOT TONBKO B 9 Koy M HHYEro Apyroro.

H. — Ecan Tel roBopHillb, 4TO TaKasi KpHBas SABIAETCS UAealbHOM, 3HAYHT ee
HEBO3MOXKHO NOJYYHTh?

JI. — Jla, HO K Heil MOXHO NPUGAU3UTHLCA C TOMOULBLIO TAK HA3KBAEMBIX I O J O-
COBHX OHJIALTPOB,

Ipocreiimne nonocosble GUABLTPHL COCTOST H3 ABYX CBSI3AHHBIX MeXAy COGOi
KosnebaTeNbHEIX KOHTYPOB C MajbM 3aTyXaHueM, HACTPOEHHHIX H2 HeCYILylo Ya-
croty. IlyTeM H3MeHeHHMs CBA3HM MeXJy HHMH MOXKHO NONy4HTb GOlee HNH MeHee
IIHPOKYIO Pe30HAHCHYIO KPHBYIO, 10 GopMe mpHOIMKAIOUYIOCH K NPAMOYTONbHOM
(puc. 113).

H. — A kax ocymecTBHTL CBA3b MEXAYy ABYMS KoMeGaTelibHBIMH KOHTYDaMH,
COCTaB/AIOMMMHE NOA0COBOH QHABLTP?

JI. — Camnlii npoctofi cnoco6 — COeAHHHTb HX HHAYKTHBHO, UTO U fBIsETCH

;. TPaHCGOPMATOPOM C HACTPOEHHBIMH [IePBHYHON U BTOPHYHOI oGMOTKaMH (pHc. 114),
I

‘ WIN OCyIECTBHTH CBA3b MPH NOMOIH KOHJIEHCATOPa Majiofi eMKocTd (puc. 115).

B Gostee cOXHBX QUIBTPaX CBA3b OCYWLECTBINETCH yepes peaKTHBHOE CONpo-
THBNeHHe (puc. 116).

H. — Kakum xke ofpasoM obliee CONPOTUBIEHHE MOXKET CNYXKHTb ]1€MEHTOM
CBSI3H?

JI. — Tok, npoTekaiomuil B MepBOM KOHTYpe, CO3JA€T HA 3TOM CONpPOTHBJIEHHH
najenHe HanpsKenus, KOTOPoe MPHIOKEHO KO BTOPOMY KOHTYpy H Bo36Gyxpaer
B HeM TOK., Ecnu conporuBienHe Mano, To H DasBUBAaEMOe Ha HEM HampsXKeHHE
OyzeT MalblM, UTO PaBHOIEHHO C1a6oii CBS3H.

H. — Kako#i THN peakTHBHOrO CONMPOTHBNEHHS NpPHMEHSETCH 4Hame BCEero?

JI. — Yame Bcero npumensiercs emkocTHoe (pHc. 117) u pexe — HHAYK-
TUBHOE COMpoTHBIeHue (puc. 118).

UTo6b MONYyHTh Majoe €MKOCTHOE COTIPOTHRJEHHE, HAajO BKJKOYATh KOHJEH-
CaTOp XOCTATOYHO GOJBINONH eMKOCTH, TeM GoJibiuefi, ueM MeHbIIe 4acToTa KoeGanHui,

H. — Jla, 51 BCcioMHHA10, 4TO €MKOCTHOE CONPOTHBJIEGHHE YMEHbIUAETCH C MOBH-
IIEHHEM YacTOTH H yBelHUeHHeM eMKOCTH. Tak Kak HHAYKTHBHOE CONpOTHBJIEHHE
BefleT ce6a JMaMeTpajabHO MPOTHBONOIOKHO, 1 MOJAraio, 4To B GUIBTPAX C HHAYK-
THBHHIM CONpPOTHBJEHHEM /A NOJY4YeHHs cabofl CBS3H HaAjfO BKAIOYATH KATYIIKY
C MalloH HHIYKTHBHOCTbIO, TeM MeHbluelH, yeM Bhillie yacToTa.

Jl. — Tl naunHaems paccyXaaTb JOrHyeckH, xpyxume. ITocrapafica Xe pas-
PEWHTb TaKylo HeclOXKHYIO 3ajzauy. MMeoTcs aBa ¢uiabTpa: OfHH — CO CBA3BIO
uepe3 eMKOCTHO®, a APYrod — yepes HHAYKTHBHOE conporuBiaenue. [IycTs HacTpoiika

L
b, - ?
=G P4
Puc. 114. Flonocoso#t ¢uabtp ¢ uH- Puc, 115. ®uaprp ¢ emKoct~

IYKTUBHON CBA3LIO. HOH CBA3LIO.



A\l

C
ZLZ

Il N

Puc. 116, ®uabTp co cBA3BIO ue-
pe3s ofimiee peakTHBHOE COMNpO-
THBJeHHe Z.

Puc. 117. $uaptp ¢ obmum em-
KOCTHBIM CONPOTHB/EHHEM.

060HX CBS3aHHHIX KOHTYpPOB (PHJIBTpPa H3MeHSeTCS OT HH3KHX 4acTOT K BHICOKHM.
Byzer s mupuHa MOJOCH MPONYCKaHHA KaXZOro U3 sTHX (HILTPOB OCTaBaThCH
NOCTOSIHHOM?

H. — Koneuno, ser. B puabTpe ¢ eMKOCTHOMN CBA3BIO NPU YBEJHUEHHH YACTOTH
eMKOCTHOe CONpOTHBJIEeHHe, a Clef0BaTelIbHO, H CBSI3b YMEHBINAIOTCH, BCJENCTBHE
wero moJsioca Nponyckanus GyAeT cyXaTecs; B GHIbTpe XKe CO CBS3bI0 uepes HHAYK-
THBHOE CONpOTHBJIEHHe C yBeJlHueHMeM YacTOTH CBSi3b yBeJHuyHBaeTcs H moJoca
pacmupsercs.

JI. — Bpaeo! Ho ofparu BHHMaHHe, YTO 3Jech WMeeTCH OJHO OUeHb JAOCafHOe
oGcrositenscrBo. IlpeacraBe ceGe, 4TO QUABTP C eMKOCTHO! CBSI3bI0 HCHOJb3YETCH
B KayecTBe 3JleMEHTa CBS3H MeXJAy ABYMS KacKaJaMH yCHJIEHHs BBICOKOH YacCTOTHI
npueMHuKa. Ilpeimonoxy TakxkKe, YTO Ha OMpejeseHHO uacToTe QUIBLTP HMeeT
yCTaHOBJIEHHYIO mojocy yactoT 9 xey. Ecam Thl HacTpouilb mMpueMHHMK Ha Goilee
KOPOTKHe BOJIHBI, TO NOJIOCAa MPONYCKaHHsS YMEHBIIHTCA, H3OMpaTe/]bHOCTh MOBHI-
GHTCAl ¥ KayecTBO BOCMPOHW3BEJEHHSA yXyAIUHTCH.

C, wbd’ ‘:’Cz

Puc. 118. ®uabrp c obmum uHAyR- Puc. 119. Puabtp ¢ obmumMn uH-
THBHBHIM COMPOTUBJAEHHEM, AYKTHBHWIM ¥ €MKOCTHHIM CONpO-
THB/ICHHSAMH,

H. — § gym™aio, uTo UMeeTcs OYeHb MPOCTOE CPeACTBO, KOTOPOE NMO3BOJHT MOX-
AepxaTh MOCTOSHCTBO MNOJOCH INPOMYCKaHHs AJAA BCEro JHamasoHa HacCTPOHKH.
Jas a10r0 B KaueCTBe CONPOTHBJIEHHS CBSA3H JOCTaTOYHO HCIO/Jb30BaTh KOHJEHCa-
TOp M KaTyIIKy, BKJIOYeHHHe mnociefoBateabHo (puc. 119). IIpoTHBOnoNoXHHR
XapakTep MX CONPOTHB/JEHHH OyjeT B3aHMHO KOMIEHCHPOBAaTb H3MeHEHHe MOJOCH
nponycKanus.

JI. — o Te6s ¢ TakuMH GuUABTpaMH yKe paboral opuH yueHud. K coxane-
HHIO, 7le/lo OGCTOHT 3HAYHTENbHO CJIOXKHee, TaK KAK HYXHO YUYMTHIBaThb PasHOCTb
©as0BHIX CABHIOB B eMKOCTH M MHAYKTHBHOCTH. KMeeTcs, K cyacTeio, Apyro# cro-
cob npeofoeTs 5Ty HenpHATHOCTL. 15 5TOro AOCTaTOYHO HCMOJH30BaTh MOJOCOBbLIE
$HILTPH TONBKO B KacKafaX yCHJIeHHS NPOMEXYTORHOH YaCTOTH CynepreTepoaHHOB.

H. — Kasnycs compoTuBlenneM, npaBmibHo! B ycmintene npomexyTOuHOH
9acTOTHl Bce KOHTYPH HAaCTPOEHH HAa OJHY MOCTOSIHHYIO 4aCTOTy, M Mbl MOXeM He
GoAThCA YM3MeHeHHs IIMPHHBI MOJOCH NMPONYyCKaHHS.

JI. — Opnako cienyeT 3aMeTHTb, YTO B IIpecejeKTopax CynepreTrepoiuHoOB,
BKJIOYaeMHX MeXAy aHTeHHOH ¥ NepBOH JlaMnof, A/l NOJaBJEHHs MOMEeXH IO
sepKalbHOMY KaHaly MO/IB3YIOTCA YacTo MOJOCOBHMH (HILTPaMH C €MKOCTHOH
cBA3bl0. B 3TOM ciyuae peub HAeT O MOJABJEeHHH YaCTOTH, OueHb YAaJeHHOH OT
4acToTHl HacTpofiké, [losToMy mnosoca nponmycKaHHs (HAbLTPA -MOXKeT OnTh Ge3
KaKuX-71HGO OC/OKHEHHiI 3HauMTeJbHO WHpe 9 Key.

..I

-
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HesHalKMH BbICKa3bIBaeTCA 3a MEepeMeHHYyto
H3bupaTtenbHOCTb

H. — Teneps, Jlio6o3HalikuH, NPEANONOXKH, UTO Ml HMEEM NPHEMHHUK C TTOJI0CON
nponycKanus 9 key M XOTHM NPHHHMATh ciabble CHrHA/Jbl yAAJEHHOH DagHOCTaH-
IHH, paGoTalomeii Ha yacToTe, oTcTOfLIel Ha 9 K2y OT yacTOTHl, HA KOTOpOil pa6o-
TaeT MecTHBHIi MOIIHBEIA mepefaTynK. He momeinaer nu nocneguuii npueMy ynajeH-
HOHi CTaHLHH?

JI. — Tak Kak pe3oHaHCHBIE KpHBHE (QHIBTPOB TONLKO NpUGNHKAOTCA K HIe-
ajJbHOH MPAMOYroJbHOH ¢dopMe, MeCTHHIH MepegaTyHK Oyner, OueBHAHO, MEIIAThb
npremy. HUToGEl B TaKHX yCJIOBHAX NMPHHHMATb CHrHa/l Ges MOMex, HyXeH NpHeM-
HHK ¢ GosibIel H3GHPaTeIbHOCTBIO; ero I10J0Ca MPONyCKaHHs JOJXKHA GbITh MeHbLIE
9 key. TakuM 06pasoM, 4acTHYHO B ymep6 KauecTBY Nepejaud MOXKHO JOGHTbCA
pa3bopyHBOro npHeMma csao CABIIHMOH CTaHLHH.

H. — ¢ npegnountalo coBceM He MPHHHMAaTb HEKOTOPHIE CTAHIHH, €CNH NpH
3TOM BEICOKAasl H3GHPaTeTbHOCTb OKaXKeTCs MPHUHHON MJIOXOr0 KayeCTBa BOCIPOH3-
BeJleHHA.

JI. — K cyacTbio, MOXHO COBMEIaTh CBOMCTBA, Ka3aloch GHl, HECOBMECTHMEIE,
nlenas H36HpaTeJbHOCTE nepeMenHOH. [Ipn aToM npHeM MoOwWHBIX GAH3KUX CTAaHLHI,
KOTa MOMeXH OTCYTCTBYIOT, MOXHO NPOH3BOLHTb NpH MOHHXEHHOA H3GHpaTeNb-
HocTd. HawuBhiClllee KadecTBO BoOCIpOH3BefeHHS GyJeT CoueTaTbCsl C OTCYTCTBHEM
nomex.

H. — 310 nopasurensno! Ho Kak Xe ocyulecTBisieTcss nmepeMeHHas Habupa-
TeJIbHOCTb?

JI. — Cerogusa, Hesuaiikun, T 3agaeillb jeTckHe Bonpocn. UTo6H caenath
WHPHHY MOJIOCH NMponycKaHus ¢HUIbTPa nepeMenHoli, Hago clenaTh peryJaHpyeMofh
CBfA3b MeXJy KOHTypaMH. Tak, B QHJIBTPax ¢ MHAYKTHBHOI CBSI3bI0O MEHSIOT pac-
CTOSIHHE MeXJAy KaTyuKaMH, a B (HIbTPax C OOGLUIMM CONMPOTHBJEHHEM CBS3H MpH-
MEeHSIOT NepeMeHHBE KOHIEHCATOPH HAHM MHAYKTHBHOCTH. [lpapna, mpH sToM mpH-
HHMAalOTC HEKOTOpble MEepH IpeIoCTOPOXKHOCTH NMPOTHB BO3MOKHOH pacCTpOHKH
KOHTYDOB, CBfI3aHHOH C H3MEHEHHEeM BEJHYHHBI CBSA3H.

H. — Hy, Mo#i co6cTBeHHbIH NpUEMHHK 06s3aTeNbHO GYLEeT C nepemMenHoll H3GH-
PaTenbHOCTHIO!
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50 cx wupe 400 a!

Hesnajikun. — §1 ouenb yapyueH, JlioGo3nafiku.

JlioGosnaiikun. — UeM XKe, mpyxume?

H. — B nocaenueit Gecene ThI MoKasajd, HACKOJLKO OrpaHHYyeHa MoJioca ua-
CTOT, BOCMPOH3BOAMMHIX B pajHOBelmlaHWH. I cuMTal0 HeJONMyCTHMBIM KaJledHTh
TaKHM o6pa3oM My3seiKy. He mpegmouTHTeNbHee JH yMEHbLIWTh KOJIHYECTBO Nepe-
JaTYHKOB, PaCIUHPHB COOTBETCTBEHHO GOKOBbLIE MOJIOCHI?

JI. — 3710, Geayca0BHO, GbIIO Gbl Jyylle, HO TYT HEOGXOXHMO MEXAYHAPOZHOE
COrameHHe HJIM MOMCKH APYTHX TEXHHYECKHX PpelleHHil.

H. — §I ue Mory noHdTb, Ha YTO TH HaMeKaellb,

JI. — MoXHO pacuIHpHTB 06J1aCThb HMCIOJb3yeMbIX HECYLIHX YacTOT Mepenar-
YHKa H BeCTH mepejaud B METPOBOM j[HanasoHe BOJH, T. €. HAa BOJHAX OT OJHOrO
JI0 HECKOMBKHX MeTpoB. DTOT AHAmMa3oH 3HAYHTeNbHO CBOGOAHee, H B 3TOM cilyyae
YZaeTcsl He HCKaXaThb MY3bIKaJlbHbIE NMPOH3BELEHHA.

H. — [lonxeH cosHaTbCfl, YTO f He BHXKY, MOYEMY B 9TOM HeGOJbIIOM HHTEp-
Bajle B HECKOJIbKO METpPOB MOXHO YyBCTBOBaTb ceGs CBoGojpHee, ueM B OGUIHPHOM
AuanasoHe cpegHHX BoaH ot 200 go 600 #, WHEIMH clloBaMH B HHTepBate 400 a.

JI. — Bort, 6epunifi HesnafikuH, Kyza npHBOZHT meuajbHas NpHBBHIUKA Xapak-
TepH30BaTh AHaNas3OHH JJIMHAaMH BONH. MHe kanko Te6s. A nonpo6yii-ka COCYH-
TaTh B repuax.

H. — Her nuuero npowe. Boane 200 # coorBerctByer uacrora 1 500 000 2y,
a BosiHe 600 » — uacrora 500 000 2y4. TaxkuM oGpasom, BceMy AHamasoHy COOT-
BeTcTByer HHTepBan 1 000 000 ey.

JI. — TlpuMem A1 yNpOMIEHHS pacyeroB, YTO ANS KaX[Oro mepefaTyHka OT-
BejileHa mojioca yacToT (H1H, KakK rosopsTt, kanaa) 10 000 ey. CkolbKo Bcero mepe- -
JaTYHKOB MOXKHO pasMECTHTb B 5TOM HHTepBaje?

H. — Ouens npocro: ecain 1000 000 paspgenuts Ha 10 000, nonyuurca 100.
Takum o6pasoM, Ge3 B3aHMHBIX NMOMeX B AHanasOHe CPeNHHX BOJH MOMXKHO pasMe-
ctuth aumb 100 nmepegatunkoB. OGiiee e HX KOJHYECTBO HAMHOTO MpeBhllIaeT
a1y ungpy!

JI. — 310 TaK, MOTOMy 4TO HECKOJbKO MEPEAATYHKOB MoxKer paGoTaTh OJHO-
BpPEMEHHO Ha OJHOI BOJIHE, eC/H NMporpaMMa y HHX OJHHaKoBa H HeCyllHe 4acCTOThI
TOYHO CHHXPOHH3HPOBaHHI. [IporpaMmbl MOryTt pasiuyarthCcsl JHIUb B TOM Ciydae,
KOTZa MOMHOCTD MepefaTiHKOB He3HayHTelbHAa H OHH jajleKO OTCTOST OfHH OT ApY-
roro. Bce e B CpejlHEeBOJIHOBOM RHana3oHe MOXHO pasMecTHTh JHIIb 100 KaHaMOB.

H. — 310 Hemuoro. Ho pasBe B MeTpoBoM amuanasoHe mnoJyuaercs Gosbuie?

JI. — Ilpogenaii Te e pacueThl M BHIUHCIH, CKOJbKO KaHatoB mo 1Q 000 ey
MOXXHO BMECTHTb, HampHMep, MeXAy BoJHaMH 4 H 4,5 m?

H. — Yro TH XOuemb MOJY4HTb OT 3TOrO XKajakoro HHrtepBana 0,5 u? Bmpo-
yeM, TIOCKOJBKY B Halle BpeMsl NPHXOAHTCA COpPEBHOBATHCHA C CaMHM DHHIITeHHOM,
s mponenailo 3TH BHUHcJeHHsA. Bomne 4 u coorsercTByer uwacrora 75 000 000 ey,
a 4,5 — uactora 67 000 000 4. Takum oGpasoM, uutepBan cocraBager 8 000 000 ey
... BoaMoxno nu 3To! Tam paamecrutcs 800 kananos no 10 000 ey!... I, monxno
6517, omu6es, Heyxean atu 0,5 # HacTo/bKo mHpe 400 # cpexHeBO/NHOBOro Aua-
nasona?

JI. — Her, npyxHuile, B TBOH pacyeTsl He BKPaJIHCh OMHGKH. Brluucnenus mno-
KasbiBAaIOT, YTO B METPOBOM [Hamas3oHe HMeeTcs OGHIHDHBIH YYacTOK wacroT, rie
MOXHO pa3MecTHTb GOJIbLIOE YHCJAO NepefaTyHKoB Ge3 orpaHHYeHHs GOKOBLIX MOAY-
JALHOHHBIX MOJIOC,




O6GpatHana cTopoHa Mejanu

H. — ITorpscaiome! Haz sTiM Hajgo G6uuio OB, KOHeYHO, 3ajyMaTecs. Ho
B TAKOM cJlyuae s HaJleloch, YTO AHAaNa30H CPeAHUX BOJH OyjeT 3a6poliieH H Bce nepe-
JATYAKH TepeKouyloT B 3Ty OOGLIMPHYIO BeJHKOJENHYI0 067acTb MEeTPOBHIX BOJH,
rhe OHM pacuUBeTYT Ha CBOGOJE K BSILIEMYy yIOBJETBOPEHHIO HCTHHHHIX IeHHTeled
MY3BIKH.

JI. — Kakoit amnpuueckuii B3der'... K Benukovy coxalenuio, I HOJXKeH,
B KOTOpHIl yXe pas, o6aTb XOJOAHBIM AylleM CTOJb NHIKHil 3HTy3Hasv. Bens
MeTpOBHIE BOJHHI, VBB, 06J1aJal0T rpOMafHLIM HegocTaTkoM. [laqbHOCTE HX pacmpo-
CTpaHeHHsS KpaiiHe He3HauMTeJbHa.

H. — Bor neynaua! Hamnuch, HaKoHel, BOJHbI, He OFPAHHYHBAIONIHE CTIEKTPA
3BYKOBHIX yacToT. Ilouemy e HYXHO, YTOGH OHH INIOXO PacHpOCTPAHAIHCH?

JI. — TNoToMy YTO OHH pacNOJIOXEeHH MO JHama3oHy GJHKe K CBETOBHIM KoJle-
GaHUAM — TaKXKe 3J1eKTPOMarHUTHBIM, HO C eile 6ojiee KOPOTKOH AJIHHOA BOJIHH —
H 06JajaloT MOUTH TaKHMH Xe cBoficTBaMH. BMecto Toro, uTo6el oTpaxaTthcs OT
BEpXHHX HOHH3HPOBAHHBIX cJ0€B aTMOC(heph!, BO3BPAIAOMHX HA 3eMJ0, MOfO6HO
3epKaly, 6oJee AJHHHBIE BOJHBI, METPOBHE BOJTHB IPOHHKAIOT uepe3 HHX Ge3 KaKoii-
JNH60 HaJeXABl Ha BO3BpalleHHe.

H. — Ho B TakKoM cillyyae HX MOXHO HCHOJb30BaTh AJS CBSA3H C OGHTaTelAMH
IpyTHX TJIaHeT?

JI. — Koneuno, npH yc/l0BHH, 4TO TaKOBHE CyIIeCTBYiOT... Ho H Ge3 croib
JalleKo HAYIHX leled ypaloch nocaaTth Ha JIYHy 3TH BOJHH H OHH BepHYJHCh Ha
3eMai0 nocjie OTPaKeHHA OT ee NMOBEPXHOCTH.

H. — W cxonbKo BpeMeHH 3aHSMO TaKoe NyTellecTBHe B 06a KOHILa?

JI. — Oxono AByX C NOJOBHHO! CeKyHA. MeTpoBhie BOJIHEI OTANYAIOTCS CTPOro
NpSAMOJNHHEAHHIM XapaKTepoM pacnpocTpaHeHHsA. B To Bpemsa Kak GoJjiee AJHHHBIE
BOJIHBI OXOTHO Or'H6aiOT 3eMHOH Iap, 4TO MO3BOJSET HM PaclpoCTPaHATHCA BAOMb
3eMHOH MOBepXHOCTH Ha GOJblIHEe pacCTOSHHS, METPOBhHIe BOJMHH, NpAMbE, Kak
CBETOBHIE JIYYH, He 3aXOAAT 3a JHHHIO TOPH3OHTA.

H. — B KoneuHOM cueTe, eC/1H S NPaBHJBHO MOHAJ, HYXKHO, 4TOGH 6hl1a Mpsi-
Masi BHAMMOCTb MEXJy nepejaiolieil H NMPHEMHOH aHTEHHAMH.

JI. — Bot umenno. IlosToMy aHTeHHBI MepenaTYHKOB, paGOTAIOWHX B MeETpO-
BOM JHanasoHe, CTapalOTCA MOJHATb KakK MOXHO Buile. HecMoTps Ha 3TO, Aajb-
HOCTh TNepefauH He NMpeBHIIIaeT COTHH KHJIOMETPOB.

H. — U, cnepoBatenbHo, Af NOKPHITHA GOJBIIOH TepPHTOPHH HYKHO MHOrO
nepefaTyHKOB.

JI. — ¥BH, ga. B wacTHOCTH, 3TO OTHOCHTCA K TeJeBHJEHHIO, B KQTOPOM TOXe
(KaK TH y3Haellb MO3}Ke) HCmoJb3yeTcs METPOBHIH JHanasoH BOJH.

OrpaHquHMe AUHaMHYyeCKoro guvanasoHa

H. — Ho, no-suaumMomy, HeGosbmasi AalbHOCTb AEACTBHA MepelaTIHKOB MeT-
poBoro nuanasoHa He SBNAETCH HEYCTPAaHHMHIM saTpyiHeHHeM. $1 Hajeloch, 4TO
GLul0 BHIIEJIEHO JOCTATOYHO CPEACTB AJs NOCTPOAKH HYMKHOTO KOJIHMYecTBa mepe-
JaTYMKOB C IleJbI0 BOCTIPOH3BEJEHHS KauecTBa 3BydYaHHA 6e3 KaKHX-THGO OrpaHH-
YeHHH.

JI. — Droro HemoctaToyHo. B MeTpoBOM JIHamas3oHe OTMajaeT Or'paHHYeHHe
no moJioce yaCTOT, HO OCTaeTcsA ApYroe, MpHCyllee caMOMy Mpoleccy TOH CHCTEMH
MOAYJSIIHH, KOTOPYIO MBI O CHX MOp H3yyald, DTO OrpaHHYEHHe MO J U H a M H-
YeCKOMY AHamasoOHY.

H. — A uro 3to Takoe?

Jl. — Tak Ha3slBaeTCS COOTHOLIEHHE MeXKAY HAHGONBIIHM H HaMMEHBIUHM 3Ha-
HYEeHHAMH TPOMKOCTH 3ByyaHHA. POPTHCCHMO GOJBIIOro CHMGbOHHYECKOro OpKecTpa
MoxkeT GuiTh B 10 000 pa3 rpoMue, yeM MHaHHCCHMO CKpHIHYHOTrO coso. [IpH a M n-
AATYAHOM MOAYJ I HH HEBO3MOXHO NepejarTh TaKOe OTHOUIEHHE HHTEH-
CHBHOCTefl.

H. — Ho nouemy xke? -

JI. — B nanpaBlleHHH YBeJIHYEHHS TPOMKOCTH HEBO3MOKHO YBElTHUHThL 3Ha-
ueHHe Hecyuledl 4acTOTH Goablle ueMm B jgsa pasa (puc. 120).

H. — 310 nousrtro. Ho ecin ymeHblWath sHaueHHe Hecymeil B TpeGyeMOM OT-
HOIUIEHHH, TO MOXHO BOCNPOH3BECTH BeChb JHHAMHYECKHH JHanasoH?

JI. — ¥YBH, HpyXHile, H B 5TOM HanpaBleHHH HMeeTCs OrpaHHUYeHHe, Onpe-
ZensieMoe Wy M a M H. Peyb HieT 0 mymax, KOTOpbie TH CJHIIHIIL B OTCYyTCTBHE
nepejaud (MM B Nay3ax) H KOTOpHE OGYCJAOBNEHH PSIOM MpHUHH.

H. — § nonararo, yto atMocdepusle H MPOMLILIIGHHEIE [OMEXH HIPAIOT TYT
HEMaJayio poib,




JI. — BesycnoBno. Onnako, MOMHMO BHEIIHHX NPHUMH, HMEIOTCS H ApYyrHe,
cBOficTBEHHBIE CaMOH mepepnamouieil W NpHeMHOH annaparype. DTH IIyMbl BO3HHKAIOT
KaK BC/JEICTBHe HeperyJsipHOCTH 5JeKTPOHHOH SMHCCHH, TaK M H3-3a TEMJIOBHIX
¢aykryanuii B CONPOTHBJIEHHSX H KoJebaTelbHLIX KOHTYpaXx.

H. — D10 HanoMHHaeT MHe 3epHHCTOCTb (OTOSIMYJILCHH, OrPaHHYHBAIOILYIO
BO3MOXKHOCTb yBeJHYEHHS CHHMKOB.

Jl. — AHajorus npaeHJIbHA.

H. — Ecau 51 XopoIwIo noHsJ, To HaHMeHblllee 3HaueHHe MOLYJHPOBAHHOIO TOKa
He JNOMXKHO GBITb HHXe YPOBHS IIYMOB, YTOOH He yTOHYTb B HHX.
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Puc. 120. Ilpemenbl u3MeHEHHl aMNIAMTYIbl MOIYJIHPOBAHHOTO
KoJe6aHHA OrpaHHYeHbl NO MaKCHMYMY JBOHHBLIM 3HaueHHEM
Hecyuieii ¥ N0 MHHHMYMY YDOBHEM ILIyMOB.

JI. — INoaapasasito Te6si, TH npaBHabHO chopmyanposan. [Toatomy npuXo-
JHTCS CXXHMaThb IUHAMHYeCKHH NHana3oH, 4ToOnl (OPTHCCHMO He BHIXOLHJO 33 mpe-
Jesibl NBOHHOM aMIJIMTYIbl Hecyllel, a MHAHHCCHMO He ONMyCKalOCh HHIKE YPOBHf
IIyMOB.

H. — Becenas ucropusi! Haiinen cnoco6 coXpaHHTb B HeNPHKOCHOBEHHOCTH
1noJiocy rnepejaBaeMbiX 4acTOT, HO MPH 3TOM HeT BO3MOXKHOCTH CIIACTH HIOAHCHI 3BY-
YaHHsf, MOTOMY YTO OTHOLIEHHEe HHTeHCHBHOCTefi rpy6o HcKaxaercs! Kak xkankol..
W nmopymaTb TONBKO, YTO elie UMEIOT CMEJOCTb FOBOPUTh O BbICOKOKaueCTBEHHOM
3BYy4YaHHH psfla THIOB MPHEMHHKOB! ...

YacTtota nepemeHHa. AMNIWTyZa NOCTOSIHHA

Jl. — Onnako B psifie C/lyyaeB 3TO COOTBETCTBYET JEHCTBHTENbHOCTH, TaK Kak
IIpH 5TOM HMMEIOT B BHAY YACTOTHYIO MOJAYJ I HI0, He OrpaHHYEHHYIO
N0 AMHAMHUYECKOMY JHanasoHy.

H. — §l 61 yBepeH, uTO MO TPajAHUHH THl TIIATEJbHO BO3JABHTHEIUb MPENsT-
CTBHE H MOTOM CaM e CMeTelllb ero OJHHM meJuykoM. 51 Te6s Xopomo uayuui, Jlo-
6osnaiikHH. Ho uTo 3To Takoe, yacToTHasi MOAYJSAUHAP

Jl. — Jlo cux mop Mbl paccmMaTpHBaJH JIHIIb OJHH H3 CIOCOGOB € eBHIKEHHs
HH3KOYaCTOTHOIO naccaxHpa B BbICOKOYAaCTOTHOM INoe3fie, T. €. OJHH H3 CrnocoGoB
MOAyJsILHH HecymeH YacTOThl 3BYKOBBIMH 4YacCTOTaMH. DT0 aMNJAHTY A H A s
MOJAYJ 1L H4, BIpouecce KOTOPO#l aMMIHTYyJa HecCyllell YaCTOTH H3MeHseTcs
B COOTBETCTBHH C H3MEHEHHWEeM HampsiKeHHs HH3KOH YacTOoThl.

H. — He cranemn Xxe Thl yTBepXAaTh, YTO B NMpOLECCe YACTOTHOH MOAYJALHH
H3MeHsieTCs yacToTa Hecymell B 3aBHCHMOCTH OT 3HayeHH{i HH3KOH 4acTOTHI?

Jl. — Onpnako 3To JHefiCTBHTEABHO TaK. BMecTo BO3jeficTBHS Ha aMIVIHTYAY
Hecylleii MOAYJHPYIOLlee HaNnpsKeHHe H3MeHsieT ee yacTory (puc. 121). Uem Gonbiue
MIHOBEHHOe 3HayeHHe MOJYJIHPYIOUErO Hanpsi:KeHHs, TeM Bhbillle MIHOBEHHOe 3Ha-
yeHHe HecymeH 4yacTOTHI.

H. — W MoxXHO OTMETHTH, YTO aMINIMTyja HecymeH YacTOTbl MpPH 3TOM He
MeHsieTcs.

Jl. — Jla. B atom 3akaiouaercsi OfHO H3 FV1aBHBIX LOCTOHHCTB YacTOTHOH MOZLY-
JALMH, HJH, KaK cokpaimeHHO roeopsat, UM. IlocTosiHCTBO aMmaHTyzAbl o6GecrneuH-
BaeT GoJiee BBHICOKYIO 3HEPreTHYECKYIO OTAauy nepepardHka, paborarouiero Bcerna
B peXHMe MaKCHMaJbHOH MOWHOCTH. [Ipu mpHeme ypoBeHb CHrHajla BCerja 3Ha-
YHTENbHO Bhlllle YPOBHA myMoB. I1o cpaBHEeHHIO C aMIIMTYyJHOH MOpyJasiiMeRr (co-
KpameHHo AM) yBesivuMBaercsi peasibHasi Ja/JbHOCTb NEHCTBHsA, TaK KakK Mepenaua
HIeT Ha HEH3MEHHOM HaHBHICIIEM ypPOBHe HajlyyaeMbiX KoJeGaHHii.

H. — Taxum oGpasom, B 3Tofi cHcTeMe MOAYJSLUHH HeCyllas 4acToTa MeHsercs
B TaKT C HU3KOH uacTtoToil. Ho Kak mepenaiorcs OTHOCHTE/NbHLIC H3MEHEHHA HHTEH-
CHBHOCTH MOJYJIHPYIOWEro HanpskeHHs?

1/,3 E. AficGepr. Panmo
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Puc. 121. Tlpu wacrotHoit momyas- Puc. 122. Cxema mpocreitmiero UM nepe-

UMH aMIIHTYHA Hecymed ocraercs maTyuka. JactoTa reHepHpYeMBIX KoJje6a-

HeH3MEeHHOM, HO ee uacTOTa M3Me- HHIl H3MEHsIeTCs C NOMOILbIO 3JeKTpOCTa-

HsETCs BOKPYI HEKOTOPOro CpeIHero  THYecKoro (KOHIEHCATOPHOro) MHKpOGOHA,

3HaueHHA B TaKT CO 3BYKOBOH MO-  BKJIOUEHHOrO NapalielbHO €MKOCTH KOH-
LY AALHEeH. Typa.

1 — 3BykoBble KoJe6GaHud; 2 — MUKPOGDOH,

JI. — Crenenbio OTKIOHEHHs 4aCTOTH OT TOTO 3HAUEHHs Helyluel, KOTOpoe OHa
HMeeT B OTCyTCTBHe MOAyAsuuH. [Ipu cnaGoM 3ByuaHHH OTKJOHeHHe (HJAH JeBHa-
[[U5]) 4aCTOTHl TaKXKe HeBeJHKO. MolHble Xe aKKODAbl BBHI3BIBAIOT 3HAUHTENbHYIO
JAeBHAUMIO YaCTOTHI.

H. — CnepoBatenbHO, pHTM JeBHAlUK Hecyulell 4acToTsl GyAeT OnmpefeaThbCs
YacTOTOH MOAYJNHPYIOIEr0 HampsXKeHHSA, a BeJHYHHA JeBHALMH — aMIIHTYIOH
MOAYJHPYIOWEro HanpsKeHHs.

JI. — Tur xopomo mousn, Hesnaitkuu, nmpunnun YM.

H. — W TaK KaK HeT MpUYKH, OrPaHHYHBAIOMWHX BEJIHYHHY AeBHALHH YACTOTH,
MOXHO, MHe KaXeTCf, COXpaHHTb HCTHHHOE COOTHOLIEHWEe HHTEHCHBHOCTeH HJIH,
HHBIMH CJOBaMH, MPaBHJbHO BOCNPOM3BECTH AHHAMHYECKHH IHANa30OH 3BY4aHHS.

Jl. — BesycnoBro. MiMenHO MO3TOMY Al 4aCTOTHOH MOAYJISIHH HCMONb3yeTcs
MEeTPOBHIHl NMana3oH BOJH, TaK KaK 3JleCb M0JOCa YacTOT He OrpaHHuYeHa.

MpocTeiwni UM nepepaTtuuk

H. — YacroTnad Mopyasuusi HeOGLIKHOBEHHO NMpHBJeKaTelbHa. §I Xouy H3y-
YUTb ee BO3MOXKHO I1y6xe. U nis nauana s xoten GH 3HaTh, KakK yctpoen UM nepe-
TaTYyHK.

JI. — TBosi M10603HATETLHOCTL HE MMeeT IpaHHL, Apyxuuwe. Oxuako s nocra-
paloch ee yNOBJETBOPHThL U MOKaXYy, KaK MOXHO COOPYAHTb ONMBITHBI MaJOMOILHBIil
nepejaTydK C IMOMOmBIO 3 €KTPOCTAaTHUYECKOro MHUKpPOGOHa.

H. — A yT0 3TO eiwe 3a ycTpoicTBO?

JI. — IlpocTo-HanpocTo KoHgeHcaTop H3 ABYX OOKMajoK, OfHa H3 KOTOPHIX
HeMOJBHKHA H COCTOMT M3 MAacCHBHOH MeTalJInuecKOil MJIacTHHBI, B TO BpeMst KakK
Apyrasi oueHb 3JaCTHYHA W fABJAETCS TOHKOH MeTaslIuyecKoil MeMOpaHOil, HATAHY-
TO#l NapaJJiejbHO nepBoil ofOKaagke.

H. — §l noragwiBaloch, 4TO 3T0 YCTPOHCTBO ABASETCA KOHAEHCATOPOM, EMKOCTb
KOTOpDOTO H3MeHfeTC MNOX BO3JeHCTBHEM 3BYKOBHIX KOJeOGaHHH, 3aCTaBISOUINX
BHGPHPOBATb 3J1aCTHUHYIO MeMOpaHy.

JI. — Or Te6s uuuero He cKpoewb, apyxume. Te 3T0 TaK XOPOIIO MOHT,
uTo Tefs He yAMBHT BKJIOYEHHe TaKOro MHKPOGOHA napanjelibHO KoJebaTelbHOMY
KOHTYpY JIaMIIOBOTO reHepartopa (puc. 122). MaMenenne eMKOCTH MHKpPOGOHA BHI30-
BeT COOTBETCTBylOUlee H3MeHeHHe YacCTOTHl JIaMIOBOTO TeHepaTopa.

H. — ¥ mbl nosnyuum yacroTHo-Mofy/iHpOBaHHbIe KoNeGanus. Bor ne oxupan,
4YTO 3TO TaK mpocTto!

JI. — Cxembl nacroamux UM nepepaTynKoB 3HauHTeNbHO cioxcHee. Ho sto
He HMeeT I TeGS 0COGOTO 3HAUEHHS.

H. — Koneuno. Ho Mens oyeHb HHTepecyeT cmoco6 MpHeMa 3THX HEOGBIYHLIX
KoJIedaHUIl.

Jl. — Ilotepnu 10 crnepyoumeit Gecegbl, H Mbl PacCMOTPUM 3TOT BONpOC.
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Bce oTHOCHTENbHO

Hesnaitkun. — Bce, uTo Thl 00BACHHA B MmocJegHHH pa3 O YaCTOTHOH MoOnyJs-
LIMH, He 1aBajlo MHe NMOKOsA. Bce 5TH MOHATHSA OCTATOYHO HeompeneseHHbl. Pasiuny-
HbIM HHTEHCHBHOCTAM HH3KOH YaCTOThl COOTBETCTBYeT Gojiee MJIH MeHee 3HAYHTeNb-
Has JileBHAllMsl Hecyllell yacTOTBl. A yacTOTe MOAYJHPYIOLEro HanpsAXeHHS COOT-
BercTBYeT... KaK 3TO cKasaTe?... yacTOTa H3MeHEHHsl 4aCTOTH Hecymefi?

JlioGo3Haiikun. — XOTA Thl H He OueHb H3AMIHO H3Jaraellb CBOH MBICAH, HO
rOBOpHIIL BMOJIHE 3JpaBo.

H. — I nyman Takxe o cnocob6ax npuema UM xone6anwuii. [Tonarat, uto oGbru-
Hble pajHONpHEMHHKH, NpejHa3HaueHHble AJNS AMIVIATYAHOH MOXYJAALHH, He ro-
nSTCs AN 5TOH uenu. Belb ecan npoJeTeKTHPOBaTh TaKylo MOAY/JAHPOBAHHYIO BLICO-
KYI0 YyacTOTy, Yy KOTOpO#l BCe aMIJIHTYIbH OJHHAKOBBHI, IOJYYHTCS IOCTOSHHOE Ha-
fpsiKeHHe, a He HH3KOYacTOTHOe MopyJaupyiomee. IlpaB A und Her?

Jl. — BesycnoBuo npaB. OGblunble cXeMbl JeTeKTHpoBanus npd UM momyns-
IHH He npuMeHsioTca. Ho 5To He emnHcTBenHas ocobenHocTb UM npHeMHHKOB.

H. — §1 He BMXKY npHUMH OTKasa OT KJacCCHYeCKOH CXeMbl cymepreTepojHHa,
eC/iM He CYHTATh NETEKTOPHOrO KacKaja.

Jl. — CynepreTeponuH siBJsieTCsl CXeMOii, ITOBCEMECTHO NMPHHATOH A5 4acTOT-
HOit Mopy/sAnHH. Ho H caMa cxeMa H ee 3JIeMEHTHI CyIeCTBEHHO OTJIHYAIOTCA OT KJac-
cuueckux. Tel, KaxeTcs, 3a6bll1, 4TO nepejaya OCYHIECTBJAsAETCS B METPOBOM [Ha-
nasoHe BOJH, T. €. HAa 4aCTOTaX MOPsALKA COTEH MHJIJIHOHOB repll, H YT, KpOMe TOro,
GOKOBbIE ITOJIOCH MPOCTHPAIOTCA B CTOPOHBI OT HECYIeH Ha COTHIO THICAY repll BMe-
cro tomux 4 500 ey mpu AM mopynAuHH.

H. — TlpaBunbuo, 06 3ToM s He momyMan. CllejoBaTelbHO, HYMKHO Npefyc-
MOTpeTb KaK B BBHICOKOIl, TaK H B IPOMEXYTOUHOH yacCTOTe KosieGaTelbHbIE KOH-
TYpHl C moJocoit nmponyckauua nopsaka 200 xey.

Jl. — 310 tak. Jlaxe 1o 300 xkey. M Tak Kak 3To Geu10o Gbl KpaiiHe TPYIHO OCy-
illeCTBUTh HA NPOMEXKYTOUHOH yactoTe 465 xey, ANA YCHIHTeNs NPOMEXYTOUHOMH
yacTtoTh BelOpana uactoTa 8,4 Mey (B TeneBuieHuH uHorpa 6,5 Mey).

H. — Mre 310 sAcHo. [lnsa TpaHchopMaTopa NPOMEXKYTOYHOH YaCTOTHI, Hact-
poeHHOro Ha 465 xey, monoca nponyckauua 300 key cocraBasieT 6oJbllle MOTOBHHBI
PE30HAHCHOI YacTOThl, B TO BpeMs Kak s 8,4 Mey Ta e nmojoca nponycKaHHs He
npesbinaer 49%,.

Jl. — Bce ortHocuTenbHo... Ho kaxpgas Megaab HMeeT 0OpaTHyIO CTOpOHY.
[Tpu ycuiennn mupoKofl moJsOCH YacCTOT HEJMb3f MONYYHTh GOMBLIOH KOS(DOHIHEHT
ycunenus. [losToMy NpHXOLHTCA NMPHUMEHSITh ABa H JaxKe TPH KacKaga NPOMeXy-
TOYHOH 4aCTOTHI.

H. — A 5To He ocBoGoXK1aeT OT HEOGXONMMOCTH NMPHMEHEHHS IpelBapHUTeIb-
HOTO YCHJIEHHS 1O BBICOKOH 4acToTe?

JIl. — Hu B xakoii crenenu. CienyeT peKoOMeHI0BaTh MPHMEHEHHE OJHOrO Ka-
CKaja yCHJeHHsl BBICOKOI 4aCTOTHI mepef cMecHTeldeM. Ho oGbluHble CXeMbl ycHJe-
HHA JJI CTOJb BBICOKHX 4YacTOT HEJOCTaTOYHO yJoBJeTBOpHTeNbHH. He ouenb
NIPHUTONHBI [/l 3TOTO H NEHTOLbl BCJAEACTBHE IOBBLILIEHHONO YPOBHS HMX IIyMOB.
HecMotps na Gosee HH3KHH KOa(DGHIKEHT yCHJEHHS, Jyudlle MPHMEHATb TPHONBI.

H. — Bce KauecTBa HecoBMeCTHMbl!

JI. — He uspekaift, Hesnaiikuu. W ue 3aCuiBaii, uto TpHOA 0G/iajaeT OYeHb
Cepbe3HbIM HEJOCTATKOM, O KOTOPOM Mbl MHOTO TOBODHJIH.

He raynoctbe nn a10?

H. — Tl roBopHib 0 NpecIoBYTOH eMKOCTH KaTONa HJIH CeTKH OTHOCHTENbHO
aHola, KOTOPYIO YMEHBIUAIOT C TOMOUIbIO 3KPAaHHpPYOmeH CeTKH.
Jl. — Botr umenno. [TockoabKy MBI He XOTHM npuGeraTb HH K TeTPOAaM, HH

K TIEHTOJaM, HeOGXOIHMMO H3BeCTHOE YXHiipeHHe /sl KOMMEHCAllHH AefCTBHs 3Toil
emkoctd. OHO 3akiiodaeTcss B TOM, 4YTO ynpaBisioulefi ceTKe Iopyuaercs poJb
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sKpanupyiomeil. [as 3TOro Ha ceTKe MNOJAEPKMBAETCs MNOCTOAHHBIA NOTeHUHAN,
aBHHIA TIOTEHLHaNy OTPHLATEeJbHOTO BBIBOJA MCTOYHHKA NHTaHHA (3a3eMJIEHHS).
%axaﬂcxemauasuaae'rcnc XeMoOoff c3asdeMJeHHOHN ceTk O (puc.123).
H. — Ho 370 uucteiimmas raynocts! I1pu 3a3emyleHHH CEeTKH T yXKe He MOXKellb
mojaTh Ha Hee HampsiXKeHHe, TOJJexallee YCHJIEHHIO.
JI. — CoBepuierHo oueBHAHO. [losTOMy HampskeHHe MOAAIOT Ha KaToA, Kak
35TO OTUETVIHBO BHJIHO HAa cXeMe.

H. — Yac ot uacy He nerye! 3HauuT, KaTOJ, €CJH S MOHAJ, CTAHOBHTCA ympa-
BJISIIOLIHM 3JIEKTPOAOM? ...
Jl. — He Bce 11 paBHO? JI/1s1 ynpapJ/leHHS aHOAHBIM TOKOM BaXXHO Beb TOMBKO,

uyTO6E M3MeHANAch Pa3sHOCTb MOTEHLHAJOB MeXAy ceTKo# u Katozom. CoBeplueHHO
GeapasJHuHO, MEHsETCs JIH HalpsXKeHHe Ha CeTKe OTHOCHTEIbHO KaTola WK Hanps-
JKeHHe Ha KaTojle, OTHOCHTENIBHO CETKH.
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Puc. 123. Cxema ycunuteas Puc. 124. Cxema KackoiHoro ycmaurens. Bxiio-
C 3a3eMJEHHOIN CETKOH. yeHHe COMPOTHBIEHHs R; Heobg3aTelbHo.

H. — IeiictBuTenbHo, T NpaB. CXema c 3a3eM/IeHHONH CEeTKOH He TaK yX OTJIH-
yaercs OT oObiuHbIX cxeM. COBceM KaK B ceMefCTBe MOHX cocefiefi...

Jl. — KaKyio elle MIynocTb Thl COGHpaelIbCsl H3peub?

H. — 310 He raynoctb. ¥ MOHX cocefieil MaTh He JaguT c gouepbio. To omHa
M3 HHX HaNajaeT Ha APYrylo, XoTs Gbl Ta W 6bl1a MHPHO HACTPOEHA, TO HaoGOpOT.
Ho HesaBMCHMO OT HMHMIIMAaTOpa OuepeiHON cCOpbl OTell CeMeHcTBa KaXnbli pas
o6pylIHBaeTcA Ha OGEHX, TaK KaK OH HrpaeT pOJb YCHJIEHHOIO aHOAHOTO TOKa.

Jl. — Tul 310 mpuaymMal CHenHaNbHO IJ1l NaHHOTO ciydas...

H. — MeHns uuTepecyeT OHO oGcToATeNbCTBO B cxeme. [Toyemy Ha KaTox
nojaercsi yacTh HAMpsXKEeHHs OT BhIBOJA HA KaTylllKe KOHTYpa, a He BCe Hampsixe-
HHe Kosne6aTe/lbHOro KOHTypa?

Jl. — [loToMy uTO B cXeMe C 3a3eMJIeHHOH CeTKOH BXOJHOe COMNpPOTHBJIEHHE
JlaMIbl BeCbMa He3HauMTeJbHO. B cilysae BKJ/OueHHs BCero KoJe6aTeJbHOrO KOH-
Typa B lleflb KaTofia ero 3aTyXaHHe 3HAYHTeJbHO YBEeJHYHJIOCh Obl M KO3(D(QHUHEHT
ycuienus ynal 6bl. [ToaTOMy HampsiKenHe Ha KaTOJ CHHMAIOT C yacTH KOHTypa.
CyuiecTByeT, OJHAKO, APYroH crmocol, Mo3BoisAOUHE H36eXaTb yBeJHYeHHS 3aTy-
XaHHs BXOJHOro KoHTypa. THl He jorajbiBaemibcs?

H. — Her, a1 naccyto.

JI. — JloctaTouno BKJIIOYHATH Mepej TPHOLOM C 3a3eMJIEeHHON CeTKOH Apyroi
YCHJIHUTENBHBIN TPHOA C OGLIUHOM cXeMol BKJioyeHHs (pHC. 124).

HacKol — nBa KaCHOLHO BH/OYEHHbIX HacHaja

H. — He usgeBaembcs A Tel Hajgo MHOH, JIio6osnailikuu? Takas cxema He
MoxeT paboTaTbh, TaK KaK CONPOTHBJIEHHE HArpy3KH MepBOro Kackaga R, 3aseM-
JIeHO, HHBIMH CJIOBaMH NPUCOEJHHEHO K MHHYCy HCTOUHHKa mHTaHHd. [lostomy Ha
aHOie JaMIbl OTCYTCTBYeT MOJIOXHTeNbHOEe HampsxKenue. W, XoTb craHOBHCHL Ha
KOJIeHH Tnepeli TaKHM TPHOLOM, KOTOpPLIH, NMO-TBOeMy (KaKas CaMOyBepeHHOCTB!),
BKJIOYEH MO OGBIYHOH CXeMme, OH He TOJbKO He YCHJIHT, HO Ja)Ke He NepegacT Ha
CJeNYIOWYIO JiaMIy BXOJHOE HalpsiKeHHe.

JI. — D10 TH CIAHIIKOM caMOyBepeH. Takas cXema, HasbiBaeMas KaCKOJQHOIi,
HE3HAaYUTeJNLHO OTJHYaeTcs OT OOLIYHON CXeMHl, CTOJNb PbAHO TOGOH 3amiHiaeMOil.
BonpekH TBoeMy yTBep:K[EHHIO HAa aHOI MepBOK JaMINbl NMOAAETCHA NMOJOXKHTENIbHOE
HanmpfiXeHUe H cXema Xopoumo paGoraer.



H. — Otkyna e GepeTcs HampsKeHHe?

JI. — M3 anonHoil meny BTOPOH JaMnbl, NPHCOEAHHEHHOR K MJIOCY HCTOUHHKA
NHTaHHUA.

H. — 3HauuT, B KauecTBe aHOJHOrC HaNpPsKEeHUs NepBOf JaMMbl HCHOAb3yercs
najeHHe HANPAXKEHHS Ha CONPOTHBJEHHH R, B uenH¥ KaToja BTOPOil JaMAb? ITo
CONpPOTHB/eHHEe BKJIIOUEHO NMOC/AeJloBaTe/IbHO C CONPOTHBJEHHEM R,, LIYHTHPYIOUHM
KoHjeHcatop cBsisn C?

JI. — Koneuno. O6Ga 3TH CONpOTHBJIEHHA H CONPOTHBJIEHHE MPOMEXKYTKA
aHOJ — KaToJ BTOPOil JlaMnbl COeNHHEHBb HOCJAeJ0BaTeNbHO H 06pasyioT AeNdTeNlb
HaNpsXKeHHs, BKAOUEHHBIH MeXJy IJII0COM H MHHYCOM HCTOYHHKa nurtauus. Ilo-
3TOMy TOYKA COeJMHEHHS CONPOTHBJEeHHi Ry H R,, Kyla npHCOeiHHeH H aHOX nep-
BOH JlaMnbl, HAXOAHTCA NOJ MOJOXKHTeAbHLIM moTeHUHaNoM. OH JOCTATOYHO BEJIHK,
TaK Kak CONPOTHBJIeHHe R COCTaBJseT OKOJO MOoJyMeroMa, a ConpoTHBJenHe R, —
HECKOJIbKO COTEH OM.

H. — Karwocs! §I mor 6bl 370 B caM coo6pas3uTb. BAo6aBoK MOKHO OTMETHTb,
4TO Pa3HOCTH MOTEHLHAJIOB Ha 3JIeKTPOJAaX BTOPOH JaMmbl C 3a3eMJIEHHOH CeTKOH
NpaBHIBLHO pacnpefefieHbl, TaK KaK ee KaTOJ HAXOAHTCS MOJ MOMOKHTENBHBEIM MO-
TEeHilMaJoM H, cJefoBaTeJbHO, CeTKa OTpHIlAaTelbHA OTHOCHTeNLHO KaToja. Bce
K JlyyllleMy B 3TOM JIydyIleM H3 MHpOB!

3a6biTan cxema BO3pOHJaeTCH

JI. — 310 Bo3MoKHO. OfiHAKO H3-32 TBOHX GeCnOPsJOUYHBIX PACCIPOCOB A Gbla
BBIHYKJEH Hauath H3yueHde UM npHeMHHKa C MpPOMEXKYTOUHOH YacTOTHI, 3aTeM
nepefiTH K BBLICOKOH yacToTe, YTO SIBHO HEJOTHYHO.

H. — 3HauuT, MOXHO KOe-uTO pacckasaTb M O CMecHTejde?

Jl. — BesycnoBHno, Tak KakK Ha CTOMb BHICOKHX YacTOTaX OOLIYHBIE CMECHTeNH
Majslo 3bQeKTUBHEL. 3a peiKHMH HCKJIOUeHHAMH, B cMecHTeNsiXx UM npueMHHKOB
OTKa3a/lUCb KaK OT renTofoB, TaK H OT TPHOA-TeKCO0B (B KOTOPBLIX BXOAHON CHIHAJM
H HanpsXKeHHe OT reTepojHHA MOJAIOTCA HA pasHble CEeTKH) M BEPHYJIHCH K CTapoil
cXeMe C OTHeJbHBIM reTepofHHOM. IIpH 5TOM BXOJNHOIH CHrHAN M HaNpsXKeHHe reTe-
poIHMHA NOJAIOTCA HA OAHY H Ty XKe ceTKy (puc. 125).

H. — Hy, yX TyT Thl ABHO u3JeBaelibcsl Hafo MHow. [lonaraerup au Th, uTO
51 3a6bl7 BCe ONUCaHHbIe TOGOI0 HEOCTATKH TOMH cXeMbl? §1 BCOMHHAIO, YTO rMIaBHBIM
TIOPOKOM SIBJISIETCS ONMAaCHOCTb yBJEUYEHHS UaCTOThl FeTepOAHHA MPHXOAAUIHM CHr-
HaJIoM.

JI. — JleficTBHTENIbHO, HHOTJA OUeHb TPYAHO H36eXKAaTb TAaKOH Hrphl 3THX ABYX
KoJleGaHHi, MOMHOCTBIO Hapylialoueii pa6oTy cMecHTens.

H. — 3aueM Ke npHMeHATb CXeMy CO CTOJb CEphe3HbIM HefocTaTKomM B UM
npHeMHHKaXx?

JI. — TlotoMy 4TO pasHOC 4ACTOT B HECKOJIbKO Merarepi (onpegelseMulii npo-
MEXYTOUHOM YaCTOTOH) NOCTaTOuEeH, uTOGH CHHXPOHH3alUHH He BO3HHKAJO. ,

H. — Takum o6pasoM, B cxeMe HCOJb3yioTcAd ABa Tpuoga. ONHH M3 HHX SB-
JsieTca cmecHTeneM. Ha ero ceTKy mojaloTcsi NpejBapHTENbHO yCUAEHHbIE BXOJHLIE
CHTHA/Bl U uepe3 KOHJeHCaTop cBA3M C HanpsKeHHe reTeponHHa.

JI. — Mimenno tak. Yacto ucnonb3yioT gBoiiHOH Tpuon. B stom cayuae ortna-
HaeT HeOOXOAUMOCTb B KOHJeHcaTope cBA3H C, TaK KaK MEXIysNeKTPOJHBEe eMKOCTH
JBYX CeKUHMH JBOfHOTrO TpHOAa oGecneyHBAIOT NOCTATOYHYIO CBSA3b.

Cmecumens femepodun
1 1
— H
c =

» [3€Ts,
7 :

L | +

Puc. 125. B cmecurene Ha ABYX TPHOLAX NPHUXOMSAMIHC KO-
acGaHus u Koje6GaHUs reTepofuHa I10JAI0TCA Ha OAHY H
TY Xe CeTky.

1/24 E. Aiic6epr. Panuo
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H. — Henbsd a4, ognako, NpHMeHHTH [eHTOA B KagecTBe CMecHTens? IT0 yBe-
JUYHAO Gl ero Ko3(pHHUHHEHT YCHIEHHS.

Jl. — Tak unoraa ¥ nocrynaiwor. [IpaBaa, np® 3TOM Bo3pacTaioT IIyMHl. Bce Ta
e ofpaTHas CTOPOHA MejalH...

B uapctBe cHMMeTpHH

H. — Tlocsie Toro kak Mel pazoGpajiy NpeaBapHTeNbHbIH YCHJIHTeNb BBICOKOH
9aCTOTH, CMECHTeJb H YCHJIHTeNAb NPOMEXYTOUHOH 4aCTOTHI, OCTAJHCh JIHIIb AeTeK-
TOPp H YCHJIHTEJb HHU3KOH uyacTOTHI.

Jl. — B UM npueMHHKaX HYXHO FrOBODHTH O YaCTOTHOM JeTeKTOpe
(zemonynsaTope). HacToTHOe neTeKTHpOBaHHE MOXeT GHITb OCYILECTBJEHO C MOMO-
b0 PA3THUHBIX CXeM.

H. — OueBuano, X pOJb HE3aBHCHMO OT CXeMHI CBOJMTCS K Npeo6pasoBaHHIO
JIeBHAIMH 4acTOTHl B H3MEHEHHS aMIJIHTYIb.
ny
M A . Y
C
+
b =
Puc. 126. CxeMa uacTOTHOrO IHMCKPHMHUHa-
Topa.
JI. — Tel He oHIHGCA. DTO NOCTHIAeTCS B Pe3yJibTaTe NPHMEHeHHs KOHTYpOB, Ha-

CTPOEHHBIX Ha CPEJHIO YacCTOTy, T. €. Ha MPOMEXYTOUHYIO UaCTOTy, COOTBETCTBYIO-
YO OTCYTCTBHIO MOayJsiunH. KOHTYpH BKIIOUeHHl II0 CHMMETpHUHOI CXeMe, Tak
4TO BHIXOLHOE HanpsiKeHHe PaBHO HYJIO HJH HEKOTOPOil MOCTOSAHHOM BelnuuHe. Kak
TOJBKO HeCcymas yacToTa HauHHAeT H3MEHSITbCA B TY HJIH HHYIO CTOPOHY, CHMMETpHS
HapyluaeTcd M NOSIB/JSETCS NepeMeHHOe HampsiXKeHue.

H. — Moxer 6biTh, B TBOeM OOBSICHEHHH 3akKJioueHa I1yGoKas MyAPOCThb, HO
1715 MeHs 3TO 3BYUYHT Kpaiine aGcTpakTHO. He H306pasHuib JH Thl A NOSCHEHHS
cxemy?

Jl. — Bor Hau6Gojlee pacnpocTpaHeHHAs cXeMa TaK HashlBAaeMOro J H C K p H-
MuHaTopa (puc. 126). Cpasy Gpocaercss B rjas3a I0OJHAs CHMMETPUS CXEMBI.
O6paru BHHManHe Ha TO, YTO, KpOME WHIYKTHBHONH CBSI3H MEXJy ITOCJHegHHM Kac-
KagoM YCHJIHTeJNs NpPOMeXYTOUHOH 4YaCTOTHl H JHCKDHMHHATOPOM, HMeeTcs eM-
KOCTHas CBfA3b uepe3 KoujgencaTop C, BKJIOUEHHBl TOUHO B CPEJHIOI0 TOUKY BTODHUY-
HOHl OOMOTKH TpaHchopmaTopa.

H. — §I noaaraiwo, uyto co6aka 3apbiTa HMEHHO TYT, B JHCKpHMHHATOpe.

JI. — TBos uuTyuuus Te6s He o6MaHysna. HanpskenHe, nmomaBaemoe uepes
KOHJIEHCATOp, CABHHYTO mO (Dade OTHOCHTeNbHO HAanpsiXKeHHs, HaBeJEHHOro B pe-
3yJbTaTe MarHHTHOH cBSI3H. [0 Tex mop, nokKa yacToTa OGOHX HanpsiKeHHH paBHa
pe30HAHCHOH yacToTe KOHTYpOB (TpaHchopmaTopa), HanpsAKeHHSA Ha 060HX KOHLIAX
BTOPHYHO¥ OOMOTKH OJHHAKOBH OTHOCHTENIBHO CpefHeH TOUKH.

H. — §I yragsiBaio panpHefllee. DTH HaMpAXKeHUS NETEKTHPYIOTCA AHOLAMH
JI, u JI,, B pe3ayJibTaTe uero Ha CONpOTHBJEHHUAX R; U R, BO3HHKAIOT pPaBHBIE TOCTO-
SHHBIE HANMpPSXKEHUA NPOTHBOMOJIOXKHBIX MoJsipHOCTeH. 51 XOuy cKa3aTe, uTO moJo-
JKHTEIbHBIE NOTEHUHAJNH B Toukax A W B OTHOCHTeNbHO TOYKH X GyayT paBHH H,
CNefoBaTeIbHO, B3aUMHO KOMIEHCHPYIOTCH.

Jl. — Jlepxky mnapu, HesHaifikuu, uTO TH ONYCTOWIHJ eme OfHY GaHKY CapiHH
H TIOMOJIHUI CBOH MO3T dochopoM... IIpononzxkafi, NOCKONBKY TBOH pacCyXIeHHs Co-
BepIIeHHO MPaBHJbHBI.

H. — Jlerue nerkoro. JonycTHM, 4TO CHTHaJ NPOMOAYJAHPOBAH, HHBIMH CJO-
BaMH 4aCTOTa yBeJHUHBAeTCs HWIH yMeHbIaeTcsl OTHOCHTETbHO CPENHEero 3HaueHHsd.
[Tpu 3TOM YacTOT2 OTKNOHSAETCS OTHOCHTENbHO PE3OHAHCHO! YaCTOTHl KOHTYPOB, CHM-
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MeTpHsl HapyliaeTcsl H HanpsKeHHe Ha OJHOM H3 KOHLOB BTOPHYHOH OGMOTKH TpaHc-
¢opMaTopa OTHOCHTENbHO CPefiHell TOUKH OKa3biBAeTCs BHILE, UeM Ha APYTroM KOHIe.
BceaencTane sToro nocie AeTEKTHPOBAHMS PABEHCTBO HAMPsIKeHHH B Toukax A u 5
OTHOCHTEJILHO TOUKH X 6oJsiblle He 6yaer cobiiofaTecs. Hanpsixkenue Mexxly TOuKaMu
A u B Gyger paBHO UX PasHOCTH. DTO HANPSIKEHHE H SIBHTCSI HCKOMBIM HaMp siKeHHeM
3BYKOBBIX YaCTOT.

JI. — TlosapaBasio, apyxume. Tl H36aBHJ MeHSI OT HEOGXOAHMOCTH aHANAH3H-
poBaTh paboTy cxeMnl. MoOXHO JHIbL A0GAaBHTb, YTO KOHAEHCATOpHI, BKJIOUEHHbiE
napasijebHO CONPOTHBIEHHSAM R; H R,, BHIOJHSIOT OObIYHYIO POJb NOAABJAEHHS
coCTaBJisomel MPOMEXYTOUHOR HaCTOTHI.

[JeTeKkTop oTHOWeEHWH

H. — IpuMensieTcss TONBLKO ONHH THN JHCKPHMHHATOpa?

JI. — Her. HMerorcs pasivunble BapHaHTHl cXeMbl. HO Bce OHH OCHOBaHBI
Ha OJHOM H TOM JKe NpHHLHUIEe CHMMETPHYHOH CXeMbl H HCIIO/Nb30BaHHS NPOAETEKTH-
POBAaHHLIX Hanpsi>KeHHH NpPOTHBOMOJOXKHOH nosasipHocTH. OnHAKO CYINECTBYIOT ya-
CTOTHBI€ HETEeKTOPHI, B KOTOPHIX HCIOJNB30BAHE HECKONBKO pyrue npHuuuns. Oaun
H3 HHX, TaK Ha3blBaeMHi e TE K TOP OTH O Wl e H H ii, 1 n306pa3us na pHc. 127,

o
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Puc. 127. Cxema OcTeKTOpa OTHOIIEHHUI.

H. — Ho 3T1a cxema upe3nbluaiiHO MoXoxka Ha CXeMy AHCKPHMHHatopa. Ta Xe
CHMMETpHs, TaKas e CMellaHHAs WHAYKTHBHO-eMKOCTHAas CBSi3b. TOJILKO THI, Be-

?

POSITHO, OMHGCS B M306PaXKEHHH AHOROB, TAaK KAaK BHNDAMIEHHbIE HANDSKEHHS HE < W et

KOMIOEHCHPYIOTCS B3aMMHO, a CYMMHPYIOTCH.
Jl. — Her, 370 He omn6Ka. [lelicTBHTeNbHO, HYKHO, YTOOH HANPSIXKEHHS, 32«
psKalolHe KoHjeHcaTop Goabiuofi eMKOCTH Cy (3/1eKTPOJAHTHUECKHH B HECKOALKO
MHKpodapaj), cKaajnBaiuch. Ha ero o6k/iasKax, HHBIMH CJOBaMH MeXAY TOUKaMH
u b, ycranaBauBaercsi nocrosiHHoe HanpsxeHHe. UTo e Kacaercsi Toukn X,
TO TH FOrajpBaellbCs...

H. — ... uTo HanpsAXeuHe HA Hell ROJKHO GHITH POBHO BABOE MeHbllle, TaK KakK
CHMMETPHUYHO BKJIOUeHHbie aJeMenThl C; M C,, TaK Xe Kak H R; H R,, paBHH.

JI. — CapauHbl NPOAOMKAIOT OKaswBaTh 0JaroTBOPHOe BJHSHHE HAa TBOW HH-
TeniekT! B oTCyTCTBHE MORYJIALMH BCe AelCTBHTENBHO 06CTONT TaK. Ho Kak ToAbko
YyacToTa HayMHaeT MeHSTbCS OTHOCHTEJNbHO PE30HAHCHOH YacTOTH KOHTYPOB,...

H. — ... HanpsiKkeHde, NPOJETEKTHPOBAHHOE OJHHM H3 JHONOB, CTAHOBHTCS
GoJbliie UK MEeHblle JPYroro NpogeTeKTHPOBAHHOro HanpsaXenus. [Tostomy Touka X
yxe He Oyner B cepeiMHe HanpsKeHHs Mexjy Toukamu A u bB.

JI. — B KoTophiii y2Ke pa3 Thl BHICKa3biBaelllb, XOTS H He B O4eHb H3SNIHOM BHJe,
HeocnopHMule HcTHHbBL. ClefyeT BROAUEPKHYTh, YTO NPH M3MEHEHHH 4acTOThl HANpH-
XKenue MeXny ToukaM¥ A ¥ b He MeHsiercsl (TaK KaK OHO He 3aBHCHUT OT 4aCTOThHI).
Mensiercss AMIb O TH O I € H H € HanpsiKeHR{ MeXny Toukamu X U 5 H Mexpy
Toukamu X u A.

H. — B pesyabrare mexpy ToukaMd X H Y BO3HHKHET HampsiKeHHe HH3KOMN
YacTOTHl, TaK KaK B KaXABIH NaHHBIH MOMEHT OHO OGYJeT MPOIOPIHOHAIBHO OTKJIO-
HEHHIO WAaCTOTHl OT CPeJHEero 3HaYeHHsi, COOTBETCTBYIOMIETO OTCYTCTBHIO MOAYJSLHH.

JI. — Tu paccyxpaews, Kak JBkaAHA H JlekapT, BMecTe B3siThie! Takum o6pa-
30M, B JleTEKTOpE OTHOLIEHHH HanpskKeHHe MeXKAY ToYKaMH X H Y 3aBHCHT B Kaxk-
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Ibi# 1aHHBIH MOMEHT TOJIbKO OT 4acTOTHl Hecymiel, B TO BpeMsi KaK IOJHOe Hamps-
JKeHHe MeX]y ToukamMH A B 5 coBceM He 3aBHCHT OT YacTOThI.

H. — §I noxaraio, 4To 3TO HanpsixKeHHe 3aBHCHT OT aMIIUTY/bl TPOAETEKTHPO-
BAHHOTO CHTHaJAa.

JI. — M To1 He omubaembes. FIMenHO nMo3TOMY OHO MOXKeT GbiThb HCMOMB3OBAHO
V1 aBTOMaTHYeCKoi peryJHpOBKH ycHleHHs npHemuHka (APY).

Jono#t nomexu!

H. — Takum o6pasoM, HanpsiKenHe MeX1y TOukamMH A H B 3aBHCHT OT aMm-
IVIHTY b, @ MEXAY ToduKaMH X H Y — OT yacToTH. DTO HABOXHT MEHS Ha OfHY MBICJb,
KoTopasi, MOXeT ObITh, MOKaxeTcst TeGe CMELIHOMH.

JI. — A, moxer 6biTh, H Her. 'oBopm XKe.

H. — Kak TH 3Haelus, si oueHb CTPajalo H3-3a TOMEX OT HEOHOBOH peKJaMbl Ha
HalleM JoMe, CO3faiomieli HeBeposiTHbie TPECKH B MOeM IpHeMHHKe. DTH IOMeXH
BO3HHKAIOT B pe3y/bTare TOTO, UTO IPHHHMAeMbie Ko/leGaHHs MOLYJAUPYIOTCSH IO
aMIIHTyZle BO3MYLIAIOMHMMH HanpsikenHsiMH. CliefoBatelbHo, ecau s 6yny TnpH-
HUMaTh C MOMOIIBI0 JIETeKTOpa OTHOIUEHHH YaCTOTHO-MOAYJIHPOBAHHYIO Mepenauy,
9TH NOMeXH, BO3eHCTBYIOLIHE HA aMILUIHTYNY, a HE Ha YacTOTy CHrHana, GyAyT OT-
CYTCTBOBaTh B CHMPHAJe HHM3KOH uacTOThl MeXjgy Toukam# X H Y...

Touemy Thl cmeewscs, Jlio6Go3nailkuu? $F ckasan yto-uubGyxb abcypaHoe?

flomeza

27 Y

e

Puc. 128. PHCYHOK, mNoACHAIOUIHI
NPHHIHATI IBYCTOPOHHErO OrpaHuye-
HHS YaCTOTHO-MOAYJHPOBAHHBIX KO-
ne6aHuUil, aMIIMTYAA KOTOPHIX He
COXpaHAeT TNOCTOAHHOH BeJIHUHHBI.

JI. — O uer, nao6opot, Hesunafikuu. Bce, uto Thl CKasan, coBeplleHHO mpa-
BHJAbHO. §1 MpoCTO MojgyMall, YTo ecJH MHe NpPHIETCs HajaraTbh TeGe CIOXKHYIO Teo-
PHIO OMepaLHOHHOTO HCUHCJIEHHS, TO Te6e 10CTaTOYHO GyJeT MOTVIOTHTD JHUIb COOT-
BETCTByOLee KOJHYECTBO CapAHH A/ CTHMY/JIHPOBAHHS JOIHUECKHX CBOHCTB TBOEro
MBILJIEHHS. ..

H. — 3HauHT, KpoMe BHICOKOTO KayeCTBa MY3bIKaJBHOI'O BOCIIPOH3BeJeHHs
(HeoTrpaHHUEHHOTO HH 10 MOJOCe, HH N0 AHHAMHYecKoMy jaHamasony), UM nepepaue
CBOMCTBEHHA TaKKe BBICOKAsi MOMeXO3allHIeHHOCTb. JTO MOHCTHHE 3aMeyaTelbHO!

JI. — He Toponucs, apy*Huiie. ITo MOYTH TaK B cjyyae JeTeKTOpa OTHOLIEHHI,
HO COBCEM He TaK IpH NpHeMe Ha JUCKPHMHHATOP, pearupyouuii Ha H3MeHeHHsT KakK
4acTOTH, TaK H aMIVIHTY/HL.

H. — Kak xanko! HeyXens He cyuiectByer cmocob6a OrpaHHUHTb H3MEHEHHS
AMITHTYJBI, MOCKOMBLKY OHH COBepleHHO Gecrosie3nHsl H JHIIb CHoco6CTBYIOT Mpo-
HHKHOBEHHIO TOMeX NpH IpHeMe?

JI. — 3To MOXKHO Cl1e1aTh H 3TO B IeHCTBUTENbHOCTH OCYIIECTB/AIOT B @ M 11 J1 H-
TYAZHOM OFTpDaHHUHTeJdE.

H. — A uto 3TO TaKoe?

JI. — 370 yCcTpoiCTBO, KOTOPOE BKJAIOUAIOT Mepej] YaCTOTHHIM JeTeKTOPOM H KOs
TOpoe OrpaHHUYHMBAeT Ha 3aJaHHOM YpOBHe aMIVIHTYAy CHruajla. Bce snauenus aM-
MIHTYA, TNpeBHIIAIONHe HeKOTOpoe 3aJaHHOe 3HAayeHHe, KaK Obl Iojpe3aroTcs
(puc. 128). Baaropaps sToMy HCKTIOUAIOTCS BCe H3MEHEHH 1 aMILTHTY b, BbI3bIBACMble
KaK TOMeXOH, TaK H 3aMHDaHHSIMH CHrHaJja.

H. — TBoii orpaHuyHTeNb HANOMHHAEeT MHE TOPIIOK, KOTOPHIM MOJb3YIOTCS
HeKoTophle JepeBeHCKHe MapHKMaXepHl [/l CTPHXKKH KJAHeHTOB. Bce, UTo BHIXOZHT
3a Tpejedrl Toplika NOJACTpHraercs.

JI. — §1 HuKorpa He Gb1 XepTBOM TAaKOH omlepallHH.
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Puc. 129. AunaurynHoe orpanuyenne  Puc. 130. Cxema aMmaMTYZHOro OrpaHpui-
NPOMCXOIHT HAa BEPXHEM H HHMHEM Teas,

n3rn6ax xapakTEePUCTHKA.

H. — Ho xak Xe ycTpoeH aMmJIHTYJHBIH OrpaHUYHTEND?

JI. — HaunGonee pacrnpocTpaHeHa cXeMa HAaCHIIEHHOro meHToAa. PexHMm meH-
TOfa BLIGUPAIOT TAKHM 06pa30M, 4TOGh XapaKTepHCTHKA 3aBHCHMOCTH aHOLHOTO TOXa
OT CEeTOYHOrO HamMpsXKeHHs HMeJaa SIpKO BbIpaXKEHHbI# TOPH3OHTAJbHBIA Y4acTOK
(puc. 129). Ilpu pocTaTouHO GOJBIIOM HAanNpsKEHHH CETOYHOrO BO36GYKIeHHS Koje-
6anus BHIAAYT 3a mpejefibl JHHEHHOro yyacTKa M OyAyT OrpaHHYeHbl Ha ypOBHE
BEPXHETO H HHXKHEro H3TH60B XapaKTepHCTHKH.

H. — A kakK e yjaercs co3aTb XapaKTepPHCTHKY TaKo# HeoGblunoi (opMbl?

JI. — MonaBasi Ha SKpaHHPYIOUYI0 CETKy He3HauHTeJbHOE HampsiKeHHe (OT
5 710 15 6). Ero MoXHO Mo/ y4HTb, HaNpHMep, C MOMOLLbIO OUeHb GOJBLUIOTO racsiiero
conporupiennss R (puc. 130). MHorna npu 3ToM yMeHbIIAIOT H aHOJHOE HANpsikKeHHe.

H. — Benuniit ronopamomui neuronl OH, eCTeCTBEHHO, HACTOAbKO caabeeT, uTo
He HMeeT CHJI MepefiaTh aMIIHTY/pl, NPEBhIIIAIOIHE HEKOTOpOe 3HaUerH e... A KaKylo
poJib HrpaloT B CXeMe CONpOTHBIeHHe R; H KonjgeHcatop C? He umeer Ju 31ech
MECTO CeTOYHOe JeTeKTHpOBaHHe?

JI. — B n3BectHoil Mepe na. Bnaropapsi mageHHio HanmpsiKeHHs Ha CONMPOTHB-
JieHHH R;, BO3HHKaiolleMy H3-3a HaJlHUYHs CETOYHBIX TOKOB, paouasi TO4Ka yCTaHAB-
JIMBaeTCsi TaKUM 06pasoM, YTO MOJY4aeTCs HaNyyllHi peXXHM aMIIHTYAHOTO Orpa-
HUYeHus.

H. — Mbl MoKeM NpHCTYNHTb Tenepb K pas36opy ilemeit HH3KOi wactothl UM
npHeMHHKa. I mosaraio, 4TO H TaM JOJIKHBEI ObITb KaKHe-HHOYAb OCOGBIE CXEMBI.

JI. — Ha atoT pa3 Thl omu6es. YcHAUTenb HH3KOH uactoTel UM npHeMHHKa.
JIOI3KeH GBITh TONBKO OYeHb BBICOKOTO KJacca, uToGbl He HCKa3HTh HH aMILTHTYAHYIO,
HM 4acCTOTHYIO XapaKTepHCTHKY. HyXeH Takxke BBICOKOKaueCTBEHHHIl IpOMKOroBO-
pUTeTb, ¥ Jydlle He OfHH, a HecKoabKo. Ho s oT™eualo, uto 3ddeKT norsomenus
CapAMH HCYe3aeT H NOITOMY OTHyCKalo Te0s AAs MONOJIHEHHA 3anacoB docdopa...
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Bom ot U 3aKQH4UEAeM Hawe 4yOecHoe nymeulecmeue no HusoOnUCHol cmpane

paduo, komopoe Bam nomoziu ocywecmsumo 6ecedst Haulux Opysedi. Ecau Bot

BHUMAMEALRO 3G HUMU CAEOUAU, MO PAOUO He AEALeMmCs Goavue 048 Bac cek-

pemom, no rpaineid Mepe 8 0cHOBHsLx uepmax. Ho neped paccrmasanuem JIto-

6o3naiikun u He3nalikun Hasepmam w npoaRaiu3upytont, UCnoAb3yYs NOAY4CH-

Hble 3HQRUS, CXeMy COBPEMEHHO020 [aduonpuemMruKa, MOHMANC KOMOPOZO OHU
coduparomes ngeonpunims.
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3a pabory!

Hesnaiikun. — Kasuycewr nenaroom! Urto s Buxy! Th, BeposfiTHO, OMYyCTOIIH
LeaBlil MarasHH pajuoferaneit, poporocit JI10603HaHKHH.

JlioGosnaiikun. — IToutu uro Tax, Hesnaiikuu. Tenepb Mul BeTynaeM B aKTHB-
Hy1o a3y HaMICrO TEXHHUECKOro COTPYyHHYECTBA, KOTOPOE, S HAAECh, OyAeT CTONb
NJ0OTBOPHBIM, UTOC...

H. — Toxkaneii. He cokpymaii MeHst TakuM HanuliuennsM cTHaeM. CKaxH,
3ayeM HeoOXOJHMO TaKoe KOJHYeCTBO 3KpaHHPOBAaHHHIX KaTylieK, JaMI, CONpOTHUB-
JIeHHIl H KOHJEHCaTopoB? .

JI. — Ja gns toro, dTo6bl HauaTh, HaKoHel, cGOpPKY pajHONpHEMHHKA, CTOMb
naBHO ofOellaHHOTO TeTyllKe. $I mosaraio, yTo Temepb THl 3HAEMb BCe HeOGXOAHMOE
o pa6oTe npueMHHKa, 4TOOH Ge3 GOSI3HH MPHCTYNHTb K €ro MmocTpoiike.

H. — $ oveHb moJbIeH 3THM 3HAKOM JOBEpHs H jaiKe 3arOBOPHJI B CTHJE,
KOTOpLIl TH cerogus nabpani., §I xorea Obl TaKxKe 3HATh, KaKylo CXeMy Thl XOYeilb
peaIcKHUTh.

JI. — §I nuvero He Xouy Tebe HaBA3bIBaTh, ApyXKullle. BEICKaXH MHe CBOH
TOKeNaHHst, U 1 IOCTapaloCh COCTABUTh TAKYIO CXEMY, UTOGH OHA HM YIOBJETBOpHIA.
' H. — IIpeBocxogHo. DTo ponxeH GHITb, COBEpIIEHHO OYEBHIHO, Cyreprerepo-

auH. M Tak Kak OH JOMIKEH H\eTb OYeHb BEICOKYIO YyBCTBHTEIbHOCTb, MEPBHLIM
JioJKeH GbiTh YCHIHTENb BBICOKOil Y4CTOTHI.

JI. — TBou noxenaunus Buinosnuensl, Hesnalikuu (puc. 131). Ciruan na certky
JaMmnbl JI; YCHJIHTeNs! BLICOKON YaCTOThL Mbl nojgaeM uepes tpachopmatop LiL,
¢ BTopHuHOI 0OMOTKOMH, HacTpausaeMoit KongencatopoM C;. CMelenye Ha ynpasJsiio-
mesi CeTkKe JlaMMel CO3JaeTcs C MOMOIIbIO COMPOTHBJEHHsT R, B Lenu ee Katojaa, a
HanpsKeHHe Ha SKpPaHHUpYoulell ceTke — C MOMOLLBIO racsliero COnpOTHBIEHHS
R,. OTHMH e HHIeKCaMH 00O3HaueHbl CQOTBETCTBYIOU[HE COMPOTHBJECHHS BO BCeX
OCTaJbHBIX JaMmnax.

H. — Tui 3a6bl1 npocTaBUTh 0603HaUEHHS HA Pa3BA3LIBAIOLUMX KOHJIGHCATOPAX.

JI. — §I aTo crneunanbHO cpenal, uTOGEl He 3arpoMOKAaTh yepTeK. Thl Gyzeils
3HaTh, YTO KOHjJeHcaTophl Ge3 oGo3HAueHHil CJayKaT s pasBA3KH.

H. — Cornacen. §1 nonaraio, uto nasnauenne Kougencaropa C, Takoe Xe, Kak
¥ KoHJeHcaropa C, Ha puc. 78.

JI. — ¥ teGa npekpacuasi namMaTh, nosjapasnsio! JeicTBHTENIbHO, 3TOT KOHAEH-
caTop CIYXKHT /ISl 3aMbIKaHHS IenH KoJjeGartelbHoro koHrypa L,C; mo BLICOKOIt
yacrote. CrTaTOp KOHJeHCAaTOpa MepeMeHHOH eMKOCTH 00si3aTelbHO 3a3eMisercs,
Tax Kak OH 3aKpenJieH B MeTa/l/InuecKoit apMarype. Ho Konew KaTyIKH L, npHCcOeIH-
HeH K [eNH aBTOMaTH4YeCcKol peryJHpOBKH YCHICHHS, HanpsiXKeHHe B KOTOPOIt He3Ha-
yuTenbHO. barogapa Kougencatopy C, uenb KoneGaTelbHOTO KOHTYpa 3aMbIKaeTcs.
ConporuBienite R, 1 kougencatop C, co3faioT HeoGXOZHMYIO MOCTOSIHHYIO Bpe-
MEHH IenH aBTOMaTHUecKOH peryJHpOBKH YCHIEHHS,

H. — A Tenepn MeHs HHTepeCyeT CMECHTeNbHbIN KacKaj Ha TpHOA-rekcone JI,.

Ji. — Her nuyero npowme. Hepes tpauchopmarop LyL, ¢ BTOpHUHON OGMOTKOII,
HACTPOGHHOM C 1OMOILbIO KoHAeHcatopa C,, MBl MOjaeM yCHJIHBaeMOe HampsKeHHe
BBEICOKOI! 4acTOTHl Ha mepBylo CeTKy rekcopa. OGpaTi momyTHO BHHMaHHe Ha TO, YTO
B LlensIX aHOJZOB BCeX JiaMN BKJIOYeHbl pas3BA3bBaloOlHe COnpoTHBIeHHs Rjz. I'ere-
POJIHH COCTOHT H3 TPHOAHON CEeKIHH KOMGHHMPOBAHHO JaMMbl, KoJeGaTeqbHOIo
Koutypa LyC; u xatyumku obparnoit cBsisn Lg. Ero nanpsixenue nopaso, Kak nosna-
raercsi, Ha TPeTbIO CeTKYy reKcoxa.

H. — [anbwe f MOry caMocTosiTellbHO pa3oGpaTthes B cxeme. Hanpsixenne
POMEXKYTOYHOH YACTOTHI MONACTCA Ha CeTKY MeHTOAA JI 3 YCHIHTEI s NPOMEXYTOUHO
YacToThl C MOMOIbI0 NepPBOro Tpancdopmaropa T'p; ¢ HAaCTPOEHHLIMH NEPBHYHON H
BTOPHYHOI 06MoTKamu. BTopoii TpancpopMaTop npoMexyTodnoil 4acToTsl T p, MOAAET
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Puc. 131. OxoHuaTcaLHAA CXeMa, IO KOTOPOH Mocfe MHOTOYMCIEHHBIX H3VCHC-
auit Hesualixun Gymer coGupaTh NpHEMHUK.

yCIJIeHHOe HalpskKeHHe TPOMEXKYTOUHOH 9YacTOTHl Ha JIeTEKTOPHLI IHON, SBJASIO-
IMHCA 4aCTbi0 KOMOHHHDOBAHHOMH JlaMnbl JI,, coAepikaileli TaKiKe TpHOJL nNpejpa-
PHTENBLHOrO YCHJINTENSt HI3KOH 4acTOTHL. ..

Jl. — HesHaiikau, Tl paszroBapHBaelilb, KaK roBopSuMi yueGHHK MO pajiio-
TeXHHKe... U He TOBOpHUIbL IVIynocTei!

H. — He o6uxaii mens1, JlioGo3naiikun. [Tocse TOro Kak s H3yuHa Toposiib
BCe JieveHThl ofueli cXeMbl, MHe He TPYIHO pazobpaTbesl B menoM. [lHox-Tpuon J,
BKJIIOUEH MO KJaccHuecKoil cxeme. IlponerekTHpoBannoe HampsiKeHHe Mbl CHHMaeu
JIBHIKKOM C noTenlHoMeTpa Rg M nojaeMm vepe3 KoHjeHcaTop cBsidH C, Ha ynpas-
JNAIOWYIO CETKY TPHOJa, HanpsiKeHHe cMelleHHS KOTODPOiH MOJ4eTcs yepe3 Ccomnpo-
THBTeHle Ry.

JI. — A apToMaTHuecKast peryJHpPOBKAa YCHJIEHHS?

H. — Towe camas oGbiumnast cxeMa. ITpojeTeKTHpOBanHOe HamnpsiKeHHe MO-
naetcs uepes nenb R,C, Ha ynpasasiioliie CeTKH JaMn yCHIHTeNeli BBICOKOH ¥ mpo-
MeXYTOUHOH uacCTOThI, GJarogapsi yemy peryaHpyercad Koa(h(HIHEHT YCHJIEHHd.

JI. — Ceronus Thl coBeplIeHHO HeHcueprnaeM. 3aKaHuHBall JKe pasGop CXeMbl.

H. — Ilenb cBa3u, cocrodumias H3 comporHalenHa Ry H KoupgeHcatopa Cjy,
MeXIy TpelBapHTeNbHBLIM YCHIHTeJNeM HHU3KOH 4acTOTRl M BBINOIHBLIM NELTOXOM JIj
BMOJIHE TpHBHAJNbia. Tak.xKe HHYero HCoGBIYHOI'O He MpencraBiadeT coboll AByXno-
JynepHONHLIH BBHINPSINHUTENE C KEHOTPOHOM KOCBeHHOro Hakana JIg. Hudero Hennss
BO3DAa3HThb H NPOTHB (hHIBTPA, COCTOSILErO H3 ABYX 3JEKTPOJHTHYECKHX KOhJeHca-
TOpOB H apoccens [p.

JI. — Mory noGaBuTb JHLIb, YTO B KaueCcTBe KOHJEHCATOPOB PasBA3KH B lETIIX
KaTOJOB YCHIHUTENbHBLIX JaMN HH3KOI YacTOTH TaKiKe MPHMEeHeHbl 3JeKTpOJHTHYe-
CKHe KOHJIEHCATODHI, TaK KaK TaM HYXXHbI GoJblLIHe eMKOCTH.., Tenepb TeGe BCE SCHO
B 3TOH cxeMe?

H. — ¢ nonxeH oTMeTHTB, YTO MeXK/]y aHOLOM RBIXOJHOIl JaMmel H KOpNYCOM
BKJIOUeH elle HeOOLuHHi KoHgerncatop Cg MOCTEN0BATENbHO C MepeMeHHBIM CONpo-
TUBJIEHHEeM Ry. JIi1g yero oHH cayxkar?

JI. — Uro6H He mponycKaTh B FPOMKOFOBOPHTENb MOBLILICHHLIE YaCTOTH 3BY-
KoBO#l mepejpaud.

Bupniub Jn, nenaronpl, ynorpeGaseMbpie B yCHIHTeNAX HH3KOH UaCTOTHI, HMEOT
IJIOXYIO MPHBLIYKY GoJblle YCHIHBATH MOBbIMIEHHBIE YACTOTH, 110JUepPKHBAs TakhM
o6pa3om pesnHe 3ByKH. UTOOB CMATUHTb TeMOp My3blKa/dbHOIl epefaut, yMeHbwaloT
HanpsiKenue Golee BBLICOKHX 4acCTOT C nmoMolbio 1end CgRy. Uem BLille yacTora,
TEM JIerye OHa NPOXOJAHT Yepe3 KougeHcaTop. UTOGH pery/lHpoBaTh B&IHUHHY OTBET-
BJSIOIErocss TOKa, NpHMeHdAeTca BKJIOUEHHOe MOC/ReA0BaTeJbHO C KOHJEHCATOpPOM
nepeMeHHOe CONpPOTHB/AeHHe Ry. UeM Gosblile BeJTHUHHA CONPOTHBIEHHS, TEM MEHbILE
BLICOKHX 4acCTOT 6y1eT OTBETBISATLCH B 3Ty LeNb H, Ha060POT, yMeHbIIad BEJUUYHHY
COTMpOTHBIEHHS Ry, Mbl GyieM oclabagTh HHTEHCHBHOCTB pe3KHX 3BYKOB. Tanou
peryJsaTop Ha3blBaeTcsi peryJsTopoM TeMG D a.

H. — CrnoBoM, moMHMO pyuKH HacTpOHKH, oGbefnHsAOMmefl rpynny KoHJeHca-
TOPOB NepeMeHHOH eMKOCTH, NpHeMHHK OYIeT HMeTb elle pyuKy pery/JdpoBKH Ipo d-
KOCTH Rg H PYYKy PerylHpoBKH TeMOpa Ry.
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JI. — Tw 3a6ul1 Ha3BaThb elle PYdYKy mepekjioyartens JHama3oHa BOJH... A
Tenepb, IpyxHile, Te6e HHYero Gosblle He OCTAeTCs, KaK, BOOPYKHBLIHCh NMHHLUe-
TOM, OTBEDTKON H MasJbHHKOM, NPHCTYNHTb K pabote.

MNocnepHue coseThl

H. — Tul pefictBHTeNIbHO AyMaelllb, 4TO 1 CMOTy Temepb 06XoAUTLCS 6e3 TBOHX
COBEeTOB?

JI. — Koseuno, B Teyenne 22 BeuepoB, KOTOphle Mbl TaK MPHATHO NMPOBENH 32
Gecepoif, s He Kacajcfl TOHKocTeli TeopnH. Ho ceiiuac Thl 3Haellb yXe JOCTaTOYHO,
uTOGH JIerko paso6patbed B JI06Goi cXeme. CaMble /10X HbLIe CXeMbl MOT'YT GBITH pas-
64THl Ha OMpejeNleHHOe YHCJO MPOCTHX 3JeMEeHTOB, KOTophle Tefe MpeKpacHO H3-
BecTHHl. BpeMst M onbiT HayuaT Te6si ¢ MepBOTO B3rAsja y3HaBaTh HX.

Uurtast cXeMbl, BO3bMH 3a MpPaBWJIO CJeJIHTb C KapaHAALIOM B pyKe 3a MyTAMH
TOKa B pasjIMYHBEIX HensX H IVIaBHHIM o0pa3oM B ieNnsiXx KaTog—aHop Jawmn. He 3a-
GbiBaii, 4TO 9JeKTPOHH BCEr/a BHXOAST N3 KaToAa H 06s13aTe/IbHO NOJNKHbB Tya BO3-
BpPaTHTbCs. YNpaxMHANACA KaK MOXHO yaule B YTeHHH cxeM. TOMBKO C MOJNHBIM 3HA-
HHeM feja, mpencraBassi cebe poJb KaXJIOro sJeMeHTa, THl CMOXKellb XOpOIIO BHI-
MIOJHHTh NpaKTHYecKylo paboty no KoucrpyHpoBaumio... He 3a6uBail takxke, uTO
papgHoTeXHHKa — MOJIOfast HayKa, HAXOJAsILasicsi B pacuBeTe CBOEro Pa3BHTHS, H
4YTO TONBKO PEryJisipHoe YTeHHe XOPOLIHX KHHI M XypHaloB noMoxer teGe GHITb
NMOCTOSIHHO B KypcCe ee JOCTHXeHHH. -

Ha nporsxennu Bcex Hamux Gecel Thl 3a7aBajl MHe CTOJBKO BONPOCOB, YTO,
MHe KaxeTcs, B 3aKJ0ueHHe 51 MOry TaKxKe B CBOIO ouepefib 3a11aTh Tefe O HH BONPOC:
NO-TIPEXHEMY JH Thl JyMaellb, YTO Pajgho — 3TO «AbABOJLCKH CJOXKHO»?

H. — Papuo?... 210 ouenr npocto!...




ROMMEHTAPHH K NEPBOIl BECEJE

MoTteHuuan, NpOBOLHHKH
H BHONEKTPHKH

B 3toii Gecene Jlio6Go3ualiKuH cymesa H3.1o-
KuTb He3nallKHHY MHOXeCTBO HEOOXOAHMBbIX MO-
HATHH H3 06/NacTH 3JIeKTPOTEAHHKH, KOTOPHle MBI
nocrapaemcs 37leCb CHCTEMAaTH3HPOBATh.

AToMBI BCex BeleCTB COCTOST M3 OIpejeeH-
HOTO KOJIHUECTBA 3J€KTDOHOB H INPOTO-
HoB. [lepBrie npeiacraBasT cololi 3/eMeHTap-
Hble OTpHLaTejbHble 3JEeKTPHUeCKHe 3apsaibl, a
BTOpblEe SIBJSAIOTCS 3/€MEHTapPHbIMH [OJ0XKHTE/b-
HeMH 3apanamu. CoOOTHoOLIeHHe MeXJy Kojuue-
CTBaMH 3THMX 3apSNOB OMpENEeaseT 3JEeKTPHUECKoe
COCTOfAHHEe, HJIH MOTEHIU HaJa atoma. Atom Hefl-
TpaJseH, €CH OH CONEpXKHT CTO/BKO e 3JIeKTpo-
HOB, CKOJIbKO H npotoHoB. OH oTpH I aTeaeH,
eC/li KOJMMYeCTBO 3JIEKTPOHOB MpeBbILIaeT KOJH-
YecTBo TMpPOTOHOB, H MNOJOXHTeJNeH IpH
o6paTHOM COOTHOLIEHHH. .

Cunenyer oTMETHTb, YTO B JIaHHOM aTOMe Ko-
JIMYECTBO MPOTOHOB BCErJa OCTaeTcss MOCTOSAH-
HBIM; TOMBKO HEKOTOPHIC 3JIeKTPOHbl MOLYT, Iipe-
onoJieBasi CHJy IPHTSKEHHS, CYLIECTBYIOILYIO Me-
KNy 3JIeKTpOHAMH H MPOTOHAMH, MepeXofHTh OT
onHoro aroMa K Jpyromy. Kpome Toro, Takue
«cBOGofiHbIE» 3JIEKTPOHHl CYIIECTBYIOT JIHIIb B
ofnpe/ieJEeHHEIX  BelecTBaX, HMEHYeMBIX I p o-
BOLHHKaMHU. BemecrBa, aTOMH KOTOpHIX He
cofiepxKaTt CBOGOIHHIX 3JIEKTPOHOB, NMpPHHAAJEXKAT
K KaTeropun AH3JeKTpPHKOB.

[ToMHMO 3/IeKTPOHOB H IIPOTOHOB, PO aToMa
MoXeT cofiepXaTb HeH T P O HBH, KoTOpHe, yBe-
JNHUHBas MacCy aToMa, He H3MEHSIOT ero 3JIeKTpPH-
YyecKoe COCTOSIHHe.

ONeKTPHYECKHH TOK

Korma mexay aToMaMu MPOBOAHHKAE CYLIECT-
ByeT pasHulla B 3JIEKTPHYECKOM COCTOSIHHH, HJIH
pa3HoCTb MNOTEeHNUHAaJJdOB, paBHOBECHe
BOCCTaHaBJAHBaeTCcss Gnarofaps mepexofy H3Ghi-
TOUHBIX 3JIEKTPOHOB C OTpPHUATENbHOTO Kpasf —
nOoJI0Ca Ha nojoxutensHel# Ilepexon anekrpo-
HOB OT OTPHLATENbHOrO MOJI0Ca K MOJOXKHTENlb-
HOMY mnpejcTaBjasieT coboif 3M1eKTPHUYECKHH
T oK. HanpaB/ienne NBHMXeHHS 3/JeKTPOHOB Mpo-
THBOMOJIOXKHO YCTOBHOMY HalpaBJIEHHIO TOKa (OT
NOJIOXKHTEIBHOTO TMOJIOCA K OTpHIaTeNbHOMY),
NPHHSATOMY elle B Te BpeMeHa, KOTfa He 3Ha/H
NPHPOIH 3/IEKTPHUECKOTO TOKa.

Cuienyer OTMETHTb, 4YTO IBHXKEHHE 3JIEKTpO-
HOB BIOJIb MPOBONHHKA IPOMCXOAMT HE TaK Mpo-
CT0, KaK MOXHO O6bl10 6Bl NMpPEAMOJOXKHTh IO
o6bsicnennsM JlioGo3HaiiKuHa, B

[To npoBonHHKy mpoferaer oT OAHOTO KoHIA
o ApYyroro He OMHH H TOT XKe 3/eKTpoH. Yaule
BCEro 3TOT JIEKTPOH JHILb MEPEXOAHT C OJLHOro
atoMa Ha CoCeaHHH, OTKyda APYTroi 3JeKTPOoH
nepeckakuBaeT Ha caenywomnii atom u T. 1 CoOb-
CTBEHHa#l CKOPOCTb  3/JIEKTPOHA OTHOCHTEJIbHO
Mana, Ho oflilee IBHXKeHHE MPOMCXOAHT C [10-
CTOSIHHOH cKopocThio, G.1uskoit k 300 000 kt/cex,
KoTopasi H ABJFeTCA CKOPOCTbIO paclpocTpaHeHHs
3/1eKTPHYECKOro ToKa.

D/IeKTPOHBI MOXHO YNMONOGUTH BEPEHHIlEe aB-
TOMOGH/Ie#l, OCTAHOBHBIUHXCS Iepefl 3aKphITHIM
Kejle3HoNopoXHEIM nepee3noM. Koraa mmar6aym
MofHHMaeTcs, BCA BepeHHIla MallHH GeICTpo mpH-
XoaHT B jaBuxKenHe. [locjennss MammuHa TpoO-
raercs C MecTa OueHb CKOpPO [OCJe MepBoli: 310
U eCTb cKkopocTh Toka. OnNHaKo HHAHBHIya/lbHAst
CKOPOCTh Kaxjol MauiMHbl (CKOPOCTb 3JIEKTPO-
HOB) B 3TOT MOMEHT OTHOCHTEJbHO HEBEJIHKa.

Ecnu nuuto He Gyier moanepXuBaTh HAa KOH-
1ax INPOBOAHHKA pa3HOCTb MOTEHLUHAJNOB, H.IH
HanpsaXeHHe TO MOCAE YCTAHOBJEHHUS 3JjeK-
TPHYECKOTO PaBHOBECHS TOK B IMPOBOJHMKe mpe-
KkpaTtHtcd. Uro6bl TOK MpoTekasn Ge3ocTaHOBOYHO,
HYXKHO HeNpepHBHO NOGaBIATbL 3/€KTPOHBI K aTo-
MaM OTpHLATe/NbHOIo I0.I0Ca H OTHHMATh 3JeK-
TPOHBl OT MOJIOXKHTeJbHOro Mojioca. B stom o
3aK/ouaeTcd poJib lo6oro HCTOYHHKA TOKa,
KOTODBIf ~ NPOM3BOAHT 3/JEeKTPHUECKYIO
3HepT HI0. TaKHM HCTOYHHKOM MoOXKeT OHITh
3neKTpHueckass Garapes (rie XuMuueckas 3Hep-
rus npeo6pasyercsi B SHEPTHIO 3JIEKTPHUECKYIO),
TepMO3/eKTpHuecKasi GaTaped (npeBpaiuamouias
TEIJIO B 3JIeKTPHYECTBO) HJIH TeHepaTop, yCTaHOB-
JIeHHBIH Ha 3JeKTPOCTAHIIMH, KOTODHIH Mpeobpa-
3yeT MEeXaHHUEeCKY0 SHEpruio IBHTaTens B 3JI€K-
TpHUYECKHH TOK.

Crnenyer OTMeTHTb, YTO BHYTPH HCTOYHHKA
NMATAHHS 3JEKTPOHBI HBHUKYTCSA OT MOJOXKHTENb-
HOTrO MoJiloca K oTpuilateisHomy (puc. 132). dt1o
MPOHCXOAHT IIOTOMY, YTO 3JeKTPOHBI HLOJIKHBI
GbITh OTHSITHI Y aTOMOB MOJIOXKHTENBHOrO MOJI0Ca,
c TeM uToGHl cO3/1aTh H3GHITOK HX B aTOMax OTpII-

/’ T Gnewnan uens \
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Puc. 132. [IBuxkeHHE 31eKTPOHOB
yepe3 HCTOUHRK MNHTaHHA H 0O
BHEIIHEH UemH.
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naTtesbHOro mogioca. TakiMm o6pas3oM, B 3JEKTPH-
Yyeckoil Lenu 3JeKTPOHBl ABHXKYTCA B TOM XKe Ha-
NpaBJIeHHH OT OAHOTO KOHIA K JAPYromy.

Bonbt, amnep, om

Pa3nocth mOTEHNIHAJOB, HJAH HaNpsikKenue,
CyLIECTBYIOUlee MEXKAY ABYMS TOUYKAMH INPOBOA-
HUKA, U3MEPSICTCS H BbHIpaKaercA B BOJbTAX.

KoamuecTBo 3€KTPOHOB, MpPOXopsliee uepe3
momnepeuHoe CeueHHe NMPOBOJAHHKA B CEKYHAY, MO-
et GbiTh Gosee 1/ MecHee 3HauntesabHbM. Ono
onpefessier cHay (HHTEHCHBHGCTH) TOKa,
KOoTopasl u3MepsieTcsl B aMIep ax.

B 3aBucyMOCTH OT IJIHHBLI, CEYEHHS H MaTe-
pHasa OpoBOANHK CKa3biBaeT NMPOXOKACHHIO TOKA
6oJbliee  HJM MeHblIee CONPOTHBJIE HHE.
Conporusienne U3MepsieTcsl B OMax.

Yem Oauriee nposoCHuk, Tem Gomuie e2o
conporusaenue. Ho uem 6oavwe cewerue nposod-
HUKA, Tem MeHelue e20 COMPOTUBAeHUe.

3axHoH Oma

[ToBeas HanpsKedHe, TPHAOKEHHOE K KOH-
naM [AaHHOr0 MPOBOJHIIKA, MbI TeM caMbIM Ipo-
NOPLHOHAIBHO YBCJAHUYHBAEM KOJHYECTBO IIpHBe-
NCHHbIX B IBHXXEHHE 3JIGKTPOHOB, T. €. CIJIy TOKa.
Takum o6pa3oM, Mbl MOXeM KOHCTaTHPOBATb, UTO
CurQ  TOKA NPAMO NPONOPYUOHAALHA HANPSA-
greruro.

[TpuknaneiBas 0JHMHAKOBOE HampsAXKEHHE K
NPOBOJIHHKAM C Pa3HBIM CONPOTHB/IEHHEM, MOXKHO
3aMeTHTh, UTO IPOBOJAFHKH, HMelomiHe OoJbllee
COMpPOTHBJIEHHE, NpomycKaloT GoJiee cjalbblii TOK.
Orclofia ciaeiyer, 4TO CUAQ@ TOKQ 00pATHO npo-
NOPYLUOHAALHA CONPOTUBAEHUIO.

OGe oTMeueHHble BHIIE 3aKOHOMEPHOCTH
chopmynHposarsl B 3akoHe Owma: cuaa Toxa
npAMO NPONOPUUOHAALHA HANPANCEHIUIO U 00paATHO
RPONOPUUOHANBHA CONPOTUBACHUIO.

ITostoMy, Korza H3BecTHa BeIHUHHA HAMpsi-
KeHH (B BO.bTAX), TNPHJIOKEHHOro K KOHIAM
NPOBOJAHHKA, CONPOTHB.IEHHE KOTOPOrO H3BECTHO
(¥ BREIpAXKEHO B OMax), TO, Pa3lejqHB NepBYIO Be-
JMUYHHY Ha BTOPYIO, MBI HaXOAHM CHJY TOKa
(B ammepax), IpoTeKaloulero 4epe3 3TOT NMPABOI-
wuK. Tak, mpuk.JaisiBas HanpsukeHue 10 8 K npo-
BOMHHKY COMDOTHBJEHHEM O OM, MBI IOJyyaeM
ToK B 2 a. TouHo Tak e, Kak HanpsikeHue 1 g,
OPHTOXKEHHOE Kk TMNOBOLHHKY C CONMPOTHBJISHHEM
1 om, pact Tox 1 w.

3akod Oma siBsisileTCS OCHOBHBIM 3aKOHOM
2J1EKTPOTEXHUKH B pamuoTexHukd. [lostomy Heol-
XOAMMO XOpOLIO 3aNOMHHTb NPHBOAMMLIE HHXKeE
OCHOBHbIE BHABl 3TOro 3aKOHa,

Tpu Bupa 3axoHa Oma

B dopmyse 3akona Oma

] = U
R
wanpsizkeniie U npexacrasasier  coboit  pesH-

Moe, comnpoTHBJieHHe R — geuresp H Tok | —
yacTHoe. BcnoMHuM, YTO [AeJHMOe DaBHO IIPOM3-
BeJleHUIO mequTessl Ha uwacrtiioe. IToaToMy Mbl MO-
JKeM BBIpa3UTh 3TOT XK€ 3aKQH B HOBOM BHJeE:

U=IR.

DTo o3Hauaer, uTO HANpsKeHue PasHo npo-
U36e0eHUI0 TOKA HA CONPOTUBACHUE.

CurieoBaresibHo, 3Hasl BEeJHUMHY TOKa, IpoTe-
Kalolllero uepe3 TMPOBOJHHUK C H3BECTHBIM COIpO-
THBJIEHHEM, Mbl MOXKEM, IIePeMHOXHB 3TH [BE Be-
JIMUMHBL, OIPEAENHTh HATpsIKEHHe, co3jaloliee
JaHHBIHA TOK.

M, nakoHen, HcXols M3 3TOTO BTOPOTrO BHIA
3akoHa Oma U=/R u BcOMHHB, 4TO NIpoH3Beae-
Hue U Tipu fejieHHH €ro Ha OAHH M3 COMHOXHTe-
Jelt [ paer mpyroil COMHOXKHTEIb R, Mbl MOXeM
HaluCaTh:

R 7"

dra dopmyna u SABIAETCT TPETBHM BHIOM
3akoHa Owma. Mbl BUINM, YTO COApPOTUBACHUE
PABHO Hanpssceruio, 0e1eHHOMY HA TOK.

Ecom Mbl 3HaeM Be/MUMHY HanpsKeHHA Ha
KOHL@X MPOBOJAHHKA H BEJHUHHY TOKa, KOTOPYIO
CHO OTpeneJisieT, Mbl MOXKEM IMOJYUYHTh 3HaAueHHe
COTIPOTHB/IEHHA NPOBOAHMKAE, pa3lejuB NepBYIO
Be.THUMHY Ha BTOPYIO.

Ha sTom 3aKoHe OCHOBaHEI OMMETPH — NpH-
Gopbl, cayxKalne /s H3MEPEHHS CONPOTHBJIEHHUS
nposoanukoB. OHM coepxar GaTapelo ¢ H3BeCT-
HbIM HanpsXeHueM u amnepmetp (mpuGop st
H3MepeHus cujel ToKa). Korpa Hanmpsxenie Ga-
TapeH NpHK.IalkiBaeTcsd K H3MepseMOMy NpoBof-
HHKY, aMIepMeTp MOKa3blBaeT BEJIHUHHY YCTZHO-
BuBlieroca Toka. Ilocse 3TOro 414 ompemeseHus
BC/IHUIIHLI HM3MEPSIeMOro COTpPOTHB/IEHHS AoCTa-
TOYHO Pa3JAe/]HTh H3BECTHOE HaMNpAXKeHHe 6aTapen
Ha BEJIHUHHY TOKA, OTCUMTAHHYIO [10 aMIepMeTpy,
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KOMMEHTAPHH KO BTOPOIl BECEJE

[lepeMeHHbIH TOK

Ecan B nepBoit Gecege JIio6o3HalKuH cymes
H3JIOXKHTb OCHOBHblE CBOHCTBA MOCTOHAHHOTO
TOKa, T. € TOKAa, CO31aBaeMOro HampsKeHHeM,
HMEIOLWHM NOCTOSIHHEIE BEJHUHHY M HalpaBsJieHHe,
TO BO BTOpOil Gecene oH cMeso NPHCTYNHJI K pac-
cKa3y O nepeMeHHOM TOKe.

ITOT TOK CO3JaeTcsd mepeMeHHBIM HampsKe-
HHeM. B ciayyae nepeMeHHOro Hamps:KeHHS MOTEH-
LHaJ KaxJAoro KoHIa MPOBOJAHHKA H3MEHSeTCH Mo
OTHOULIGHHIO K MOTEHIHany HAPyroro KoHIa mpo-
BOJHHMKA MOMNEPEMEeHHO C MOJIOXKHTEJbHOr0 Ha OT-
punaTeabHbli H Ha0GOPOT, MPOXOAS MPH 3TOM ye-
pe3 BCe MPOMEXYTOUHEIE MOTEHIHAMBl (BKIOUas K
HyJeBoH moreHuHan). B pesysnbrate Bo3HHKaeT
TOK, HENpePLIBHO H3MEHSIOWHH HanpaBieHHe: NpH
IBUKEHHH B OJHOM HalpaBJieHHH OH Bo3pacraer,
OCTHrasl MaKCMMyMa, HMEHyeMOTro aM-
OJUTYy DO, 3aTeM cnajgaer, Ha KakoH-To Mo-
MEHT CTaHOBHTCS paBHBIM HYJIO, MOTOM BHOBBb
Bo3pacraer, HO yXe B JDYroM HalpaBJeHHH H
TaK¥Xe [JOCTHraeT MaKCHMaJbHOro 3HaueHHs, cra-
npaer, uto0b 3aTeM BHOBb NMpPOHTH HUepe3 HY.b,
mocje 4Yero [HKJ BCeX H3MeHeHHH BO30GHOB-
qsercs.

Bpewms, 3a KoTopoe NMPOHCXOAMT OLHH TaKoi
UMK (BpeMs BKJIOualollee H3MeHeHHe ToKa B o6e
CTOpPOHBI), Ha3bIBaeTCS MepHOJOM IMepeMeH-
Horo Toka. KosmuuectBo nepHoios, cosepiiaeMoe
TOKOM B OJHY CEKyHAYy, HOCHT Ha3BaHHe 4 aC-
To1s. Camo co6ofl padymeercs, UTO #em Kopoue
nepuod, Tem 6oavuie ux 8 00OHY CeKyHOY u Tem
sblule 4acTOTA.

ITepeMeHHBII TOK HCMNOJB3yeTCs B 3JEKTpH-
weckolf cetw. OH BeIpabarbiBaercsl MallHHAMH,
Ha3bIBa@MBIMH «TeHepaTOPaMHu [ePeMEeHHOro To-
Ka». O6hiunasi yacrora Toka B Emporne 50 nep/cex,
uau 50 2y, a B Amepuke — 60 ey.

ONEeHTPOMarHUTHLIE BOJHDI

«[TpoMBILIJIEHHBIE» YACTOTHI AJST PafgucTa fB-
JSI0TCS OUeHb «HH3KHMH», TaK KaK B pamHoTeX-
HHKe Ui BOJIH, HCIOJB3yeMbIX IJs pagHomepe-
laud, OPHUMEHSIOT TOKH BB COKOH wuac-
To TH, ¢ yactoroli no Kpaitnedl mepe 110000 ey,
HHaue TOBOps C MePHOAOM, PaBHBIM HJH MeHb-
mm 0,0001 cex. Kaxkawlii mepuod Takoro ToKa,
OPOXOAfAILero MQ BepPTHKAJIBHOMY IIPOBOLY —
nepefammeld aHTeHHe, MOPOXKAACT K-
TPOMAarHUTHYI) BOJIHY, DPacHpoCTpaHsSIOWIYIOCST B
MpPOCTPAHCTBE HAMoAOOHe KoJblla, HenpephIBHO
pacuupsionlerocss BOKPYr aHTeHHbl. DTo pacllu-
peHHe MPOHCXQIHUT CO CKa30uHOM GBICTPOTOH, yaa-
Jsomel BoaHy oT aHTeHHBI Ha 300 000 000 #/cex,
T. € CO CKOpOCTbIO, paBHOH CKOpOCTH CBeTa.
B 3TOoM HeT HHYEro YAIMBHTENBHOTO, .TaK Kak
PafHOBOJIHEL H CBETOBhIE BOJIHBI HMEIOT ©IHY H
|Ty e IPHPOAY: B 0GOMX CJIyuasix MBI HMeeM Aeso
C 3JeKTDOMArHHTHBHIMH BoJHaMH. OHH pasJju-
YaloTCsl JIHIIb MO YaCTOTE, KOTOPasi 3HAUYHTEJbHO
BhILIIE Y CBETOBBIX BOJIH,

Paccrosinde Mexnay ABYMSI BOJHaMH, IocJe-
JOBaTeJbHO H3JYUEHHBIMM aHTEHHOH, Ha3bIBaeTcs
nauHOf BoaHB. Yem Kopoue mepuonm (H/au
BHIIIE YAacTOTa), TeM MeHbIIEe 3TO pPAaCCTOsIHHE,
T. €. BOJIHBI CJEJYIOT OJHA 3a APYroil uepes MeHb-
LIHe MHTEPBAJIbL. ’

B pammoTexHHKe pa3;iHYalOT HECKOJBKO KaTe-
rOpHil HJM «[IHaNa30HOB» BOJH, YCTaHOBJIEHHBIX
HECKOJIbKO [TPOU3BOJIbHO:

JdauHHbB e BOJHB —C JMJIMHON BOHBI
600 »# u Goabuie. :

CpenpHHe BOJHB — C AJIHHOH BOJHBL OT
200 no 600 m.

KopoTKHe BOJHB — C AJHHOH BOJHBI
ot 10 mo 200 m.

YIABTpPaKOpPOTKHE BOMAHB —oOT 1 g0
10 m.

Jeuunmerposse BOJHB—oT 10 cm
po 1 m.

CaHTuMeTpoBBEe BOJHB —oOT 1 10
10 cx.

ITocsiennrie mouTH BIJIOTHYI MOAXOAAT K
HauGoJee JJHHHOBOJHOBOI vacTH uH(ppakpac-
HOTO H3JIyueHusl.

Crenyer TakXKe cKasaThb, UTO B PaJHOTEXHHKE
BMeCTO CJIOBA <MePUOA» MHOTAA HCIOJb3YIOT
CJI0BO «IHKJ», a BHIPayKEHHE MEPHOI B CEKYHIy»
HJIM «OMKJ B CEKYHILY» OGbIUHO 3aMeHsieTcsl Tep-
MHHOM Trepu (mo daMHIHM ¢H3HKA, IKCNEPH-
MEHTaJILHO JOKa3aBllero CylleCTBOBaHHE 3JIEKTPO-
MarHuTHBIX BOJIH). B cBA3M ¢ teMm, uro B pamHo-
TeXHHKe 4YacTO HMeloT [eJO C OUSHb BBICOKHMH
YacTOTaMH, MOJb3YIOTCA YKPYIHEHHBIMH €IHHH-
namMH: kKuaorepun (key)=1000 ey, wmer a-
repm (Mey)=1000000 24 u rurarepn
(I'y)=1000 000 000 2y.

MarHuTHoe none

Coznanue 3MeKTPOMarHATHEIX BOJIH 3JIEKTpH-
YeCKUM TOKOM fIBJSIeTCSl OJHUM H3 MHOTIOYHCJIEH-
HBIX MOpPOfBJEHHI TecHoro poacTBa (ecan He
Gousbire), o6beIHHSAIONIEIO 3JMeKTPHUECKHE H Mar-
HUTHBlE siBJIeHHS. Beskoe mepemelnenue 2JeKTpo-

"HOB B MNPOBOJHHKE TOPOIKOAAET B HENOCPenCTBEeH-

HOH GJH30CTH OT Hero ocof0e COCTOsSIHHE MPOCT-
paHCTBa, Ha3biBaeMOe MATHHMTHBIM MO JEM.
Hamaruuuennas ctpeixa koMnaca oGHapyKHBaer
HaJIHuHe MAarHUTHOTO NOJIS BOKPYT NIPOBOAHHKA, TI0
KOTOPOMY IMPOXOAHT 3JEKTPHUECKHH TOK, mpHueM
cTpesiKa yCTaHaBJAHBAETCH TepIeHIHKYJ/IsSpHO Tpo-
BOAHHKY. EcJil H3MeHIITh HampaBJeHHe TOKa, TO
CTpeJKa OTHUIUeT HOJYKPYT, YTO CBHAETENbCTBYET
0 HaJUUMK y MATHHTHOTO MOJIS MOJSIPHOCTH, Ofpe-
JenseMOd HaNpaBJIeHHEM TOKa.

MarnuTHoe mnoJie TPOBOLHHKA MOMXKHO YCH-
JUTh, HaMOTaB [POBOAHHK B BHIE KaTYIUKH.
B 3ToM ciayuae MarHMTHBIE TOJS BCeX BHTKOB
CKJIabIBAIOTCA H KaTyIKa, uepe3 KoTOpyIo mpo-
XOAHT TOK, JeCTBYeT KaK HACTOSWMH JiHeHHblH
MarHHT.

JleiictBMe TaKOro MarHHTa MOXHO YCHJHTD,
BBE/S BHYTPb KaTyWIKH CTaJbHO# crepxenb. Msr-
Kas CcTaJb .HMeeT JJS MarHHTHBIX CHJA 3HaUH-
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TeJbHO GOMBIIYI0 MATHHTHYIO MPOHHUI ae-
M OCTbh, ueM Bo3AyX. MaruuTtHoe moJje cocpelo-
TouMBaeTcss B MATHH THOM CepHLEeUYHHUKE,
H MBI oayuaeM 3MeKTpoMmarHHuT. Ecan cep-
JIeYHHK C/lelaH U3 MSITKOH CTaJji, TO MPH BBIKJIO-
UeHHH TOKa OH TepsieT CBOIO HaMarHUUEHHOCTb
(111 coxpaHsieT ee JHIIb B HeGOJbIION CTENEeHH).
Ecau Xe cepmeunHk ciesnaH M3 TBEpPAOH CTaJH,
OH OCTAaeTCs] HAMArHMYEHHBIM H MocJe BKJIOUeHH:
Toka. VMeHHo TakuMm cnocoGoM B Hacrosliee
BpeMs H3rOTABJHBAIOT HCKYCCTBEHHBIE MOCTOSH-
Hble MarHuTH,

UHpyruma

W3MeHeéHnsT 3/1eKTPHUECKOTO TOKA BJIEKYT 3a
co6oii COOTBeTCTBYIOIINE H3MEHeHHA co3JaBae-
MOro MM MAarHHTHOTO TIOJA H, HaoGopoT, u3me-
HAoWuecs MAzZHUTHble NOASL HABOOAT 8 NpoB8o0-
Huxax nepesentole Toku. IlogHOCA MarHHT K Ka-

TYWIKE HJH YJajsisi ero oT Hee, Mb HaBOJAHM B Ka-
TyumKe TOK, KOTOPHIf CYUleCTBYeT TOJBKO BO
BpeMsi [ABHXXKEHHs] MArHHTa, T. €. BO BPeMs H3Me-
HEHHS MarHHTHOTO MOJS.

Cienyer XopoLIo YCBOHTb, YTO HMEHHO U3Me-
HeHue, a He TIPOCTOE MPHCYTCTBHE MAarHHTHOIO
noJsi COTPOBOXKAAeTCs TNOABJEHHEM TOKa B MpO-
BOJHHKeE.

BMecTo MarHuta K KaTyllike MOMHO IMORHO-
CHTb 3/EKTPOMAarHHT — KaTyLIKy, [0 KOTOpo#H
HeT MOCTOSHHBIA ToOK. Pesysbrat Gyler TaKHM
Ke. MOXHO NOMECTHTh KaTyWIKY PAAOM C APYroi
H mpomycKaTh uepe3 Hee mepeMmeHHbl# Tok. Ilepe-
MeHHBIH TOK, TNpOXOomAlM{ NO ofHOH H3 KaTy-
1IeK, BBI30BET BO BTOPOHl KaTYIIKe repeMeHHbli
TOK. DTO SABJEHHE HOCHT Ha3BaHHe K HA Y KILH H.
[Tpn stoM HeT HeoGXOAMMOCTH B MarepHaJbHOM
KOHTaKTe, TaK KaK MeXAy AByMSI KaTyKaMu
HMeeTcsl MarHuTHas cBasb. OGe KaTyWIKH mpen-
CTaBAAIOT coGoil B LeMoM 3JeKTPHYECKHH
Tpancdopmartop. M3 nanvueiimero craxer
SICHBIM OCHOBAHHE JJII TAKOr0 HaHMeHOBaHHA,

KOMMEHTAPHHI E TPETHEIl BECEIE

3akoH JleHua

Tpono/skasi u3yuyeHHe MArHHTHOH HHIYKIIHH,
Halli MONOAble APY3bsl OTKPHLIH 3aKoH JleHIa,
XOoTs ¥ He HasBaJju ero. OHH KOHCTATHPOBAJH, UYTO
HageOeHHbIE TOK 8 KaxObul MOMEHT Kax 0ol
nporugodelcTeyeT  U3MEHeHUAM  HAB00AWe20
Toka. Korna HaBoafiliufi TOK Bo3pacraer, HaBe-
NeHHBIH TOK TeueT B NPOTHBOMOJIOKHOM HAMpas-
JieHHH. A Korig HaBOAALUHI TOK Crajaer, Hase-
IeHHBIH TOK TeHeT B JOM e HarpaBJ/eHHH.

Kak MBl BHAHM, SBIfeHHS WHAYKUHH MOMUH-
HAIOTCA OOLIEMY 3aKOHY TIPHPOLBI — 3aKOHY IHeii-
CTBHSA H NPOTHBOJEHCTBHS.

Hagenennblil TOK 3aBHCHT OT CKOPOCTH H3Me-
HEHHSI HAaBOASIIEro TOKA U €ro BeJHUYHHBHI,

CamovHayKuu1a

EciH»ToK, nmporekamomui no KaTyiuke, HaBoO-
OUT (MHAYKTHPYET) TOKH B HAXONALIMXCH PALOM
KaTylKaX, TO OH, OYeBHIHO, MOJMKEH HaBOLHTb
TOK U B BHTKax KaTyllIKH, uepe3 KOTOpylo mpore-
Kaer, DTo sBJEHHE, HOCAllee Ha3BaHHE C a M O-
HHAYKI HH, MOXYHHAETCS TeM Ke 3aKoHaM,
uTO M sBJeHHe HHAYKUHH. ITo3ToMy. Koraa Tok,
npoTeKaoUAil Yepes KaTYWIKY, YBeJHUHBaeTcH,
HoAB/SETCH TOK CAMOMHAYKIHHA, HanpaBJleHHbI! B
TNPOTHBONO/0XKHYIO CTOPOHY H 3aMe[JISIOMmHi YBe-
JHYeHHe HaBojsulero Toka. [To 3Toil mpHuHHe
TPH MOJK/IIOYEHHH KATYLIKH K LM MOCTOSHHOIO
TOKa yCTaHABJIHBAIOWHNCS B KAaTyLIKe TOK He MO-
JKET MIHOBEHHO NOCTHYb HOPMAJbHOTO 3HAYEHHS.
Jlns atoro HeoGXOLHMO HEKOTOpOE BpeMs, KOTO-
poe TeMm GoJblie, HeM Gonbx*xe Ko3uiment

CaMOHHAYKUHH, HJM HHAYKTHBHOCTb. TOUHO TaK
JKe TPH TMOCTENEeHHOM MOBBIEHHH HanpAXKeHHs
Ha KaTylIKe BeJHUHHA IIpOTeKalollero Toka Gyaer
CjllefloBaTh 3a MOBHILIEHHEM HanpsXeHHs C HEKo-
TOPBIM OTCTaBAaHHEM, TaK KaK TOK CaMOMHAYKIHH
JlefiCTByeT B IIPOTHBONOJIOXKHOM HanpaBJeHHH.

Ecan Xe Mbl HauHeM yMeHbLIATh HampsKe-
HHE Ha KaTyllKe, TO CHHXXeHHe TOKa NpoH3oHaer
TakKXe C HEKOTOPHIM ollo3nanueM. B 3ToMm cayuyae
TOK CaMOHHAYKUHH HanpaBJ/ieH B TY Xe CTOPOHY,
4TO M HaBOAAIHMIA TOK, H KaK Obl MOALEpKHBAET
ero. B mpenefbHOM ciayyae oueHb ObICTpoe H3Me-
HeHHe HaBOJSLIero Toka (HampuMep, NMpPH PasMHl-
KaHWH BHIKJIOYATeNs) BbI3LIBAET HaBEJEHHOE
HanpsixkeHHe, KOTOPO€ MOXeT [AOCTHYb GOJbIIOH
BEeJHUYHHH M CO3J1aTh HCKPY, NPOCKAaKHBAIOLIYIO
MeXAY KOHTaKTaMH BBIKJIOUaTeNsl.

HUHAYKTHBHOCTD

Korna nepemeHHoe HampsiXKeHHe MPUJIOXKEHO
K KaTyllKe, CO3/aBaeMblii HM HepeMEeHHEIH TOK
Mo iepXXHBAeT MepeMeHHoe MarHuTHoe MoJe, Ko-
Topoe B CBOIO Ouepe]lb NMOALEPKHUBAET TOK CaMo-
WHAYKIHH, TOCTOSIHHO NPOTHBOAEHCTBYIOMIHE H3-
MEHEeHHSM HaBOASUIEr0 TOKa M NO3TOMY IpensT-
CTBYIOmIMI HaBOAAIIEMY TOKY MOCTHYb MaKCH-
MyMa, KOTOPHIH OH HMen OBl INIPH OTCYTCTBHH
CaMOMHAYKIHH (clAeNyeT MOMHHTb, YTO TPH yBe-
JIHUeHHH HABOJASIIErOo TOKAa HaBeNeHHBIH TOK HMe-
€T MPOTHEONOJIOXXHOE HamnpaBjeHHe H M03TOMY
BHIUMTaeTcs M3 Hero). Bce mpoHcXomuT Tak, Kak
eciM 6bl K HOPMaJBHOMY (HJM 3aKTHBHOMY) cO-
NPOTHBJEHHIO N06aBJSATIOCH LPYroe COmpoTHBJIE-
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HUe, BLI3bIBAEMOE CAMOMHAYKIMeH. DTo M H I Y K-
THBHOE COTNpOTHBJIEHHEe Tem G6oabule,
Yem @olule wacrota TOoka (MoToMy 4uTO GoJsee
6bIcTphle M3MEHEHHWs HaBOJSALLEro Toka CO31al0T
60bIIMe TOKM CAMOWHIYKUHM) & 4em Goavuie
Koagpuyuent camoundyrkyuu.

Koadduiment caMOMHAYKUHH KaTYIIKH, HJIH
HHAYKTHUBHOCTDH, 3aBUCHT TOJBKO OT ee reo-
MeTpPUYECKHX CBOIICTB: KOJIMUeCTBA U JAHaMeTpa
BHTKOB M MX pacrnosioxeHusi. OHa Bo3pacraer npH
yBeJHYEHHH KOJ1HYecTBa BHTKOB. BBesenue cTasb-
HOTO cepleyHHKa, YBEJUUUBAsi KOHIEHTPALMKIO Mar-
HUTHOT'O TOJSs, TaKiKe 3HAUNUTeNbHO MOBHILIAET HH-
JAYKTHBHOCTB. ,MIHAYKTHBHOC1b KAaTYIUKH H3Me-
psieTcsi B reHpu (2H) WAM B MEHBLIMX NOMAX
3TOH eIHHHUBI: MUJNJHTEHDH (MeH) — OXHOH
THICAYHOR JoJe TeHPH H MHUKpDOTEHpH
(MK2H) — oNHOH MHUJIHOHHOH NOJe TeHpH.

Ecnmu o6o3naunth G6yKBO#t L HWHAYKTUBHOCTB
KaTyLIKH, BEIPaKeHHYI0O B TeHPH, TO HJid TOKa
yacrotoil f (B repuax) HHAYKTHBHOE CONPOTHB-
nenve Xp =2 nflL = 6,28fL (3necy 6,28 — npu-
ONXKeHHOE 3HAYEHHEe 27T).

HoHpeHcaTop

PaccMoTpeB OCHOBHbIE CBOMCTBA fIBJEHUH HWH-
NyKuuu M camouHAykKuuH, Jlio6osHaiikue u He-
3HAWKHH MepeK/IOUHINCh Ha M3yueHHe K O H I € H-
CaTOpOB, CNOCOGHEIX O6jarofapsi e MKOCTH
HaKaN/JuBaTh 3JeKTpuueckue 3apsnanl. KoHzaeHca-
TOP COCTOHT M3 ABYX NPOBOJAHHKOB (06pa3ymouux
ero o6KJaAKH), pasleleHHBIX H30AATOPOM
WJIM, TOBOPSI «MHXXEHEDHbIM CTH/EM», LM 3. eK-

TpHuKoM. Ilpn monkmoueHun obenx oOK.JamoK

K HCTOYHHKY 3JEKTPHYECKOTO TOKa 3JEKTPOHbI
HaKanJuBaloTcs Ha oOKJajKe, COeIHHEHHOH c OT-
pHLATe/BHEIM TOJIOCOM, H TMOKHZAT OOKJIaIKy,
COENIMHEHHYIO ¢ MOJOXHTebHbIM ToaocoM. Ha-
KOTJIEHHIO 3aps[0B CMOCOGCTBYET TaKKe sIBJEHHE
OTTAJKHBAHUSA MEXAY 3JeKTDOHAMHU ABYX OJH3KO

pacmoJioeHHBIX OAHA K ApPYyrofl 0oOKJIamoK.
Ecnin 3t 06KAaaku pasiBHHYTb, OHH yXe He
CMOTyT yAepXKaTh Ha cefe TakKue XKe 3JeKTpHye-
CKHe 3apsbl.

[Ipu mnoxk/oueHUH KOHAEHCATOpa K HCTOUY-
HHUKY 3JeKTPUYECKOro ToKa YCTaHaBJHMBaeTcd 3a-
pPALHBI TOK, CHayana Oojbliod, a 3aTeM
yYMeHbIIAOWHKACA M0 Mepe MPHUOIHKEHUS MOTeH-
uMasna o6KMafloK K TOTeHIHa]y HCTOYHHKA TOKa.
Korza'sti moTeHuHa bl cpaBHAIOTCS, TOK MpeKpa-
tuTcs. O6as Npofo/KHTeNbHOCTh TOKA B LenH
OueHb MaJna,

EmMKrocTs

B 3aBHCHMOCTH OT CHOCOGHOCTH KOHJeHca-
TOpa HaKagaMBaTh GoJbllee WJIH MeHbllee KoJu-
YecTBO 3JIGKTPHUECTBA TOBOPAT, YTO KOHJEHCATOP
uMeeT GOMbLIYIO UM MEHbIIYI0 eMKocTb. EMKocTh
usmepsiercss B ¢papanax (¢), ogHako Goace
ynoTpe6uTeNbHbl MO 3TOH €IHHHLBI: M KK p O-
dbapana (mkgh)— muaaHOHHAST Honas (apanw,
HaHodapapga (x#p)— 0,000000001 ¢ u maxe
MHKpoMHKpodapana HIH nukodapana
(mxmrg wnu ngp), pasuas 0,000000000001 ¢!...

EMKoCTb, ecTecTBEHHO, 3aBHCHUT OT Pa3MepoB
O6KJIad0K H IOBHILIAETCA MpPH YBEJTHUEHHH HX
miaowand. OnHa TeMm GoJblue, YeM MeHbLie pac-
CTOsHME MeXAy OOKJIajflkaMH; OJHAaKOo Mo 3TOMY
MyTH HeJb3s MATH CAMIIKOM Aa/eKo, TakK KakK Mpu
OuYeHb TOHKOM CJioe JHM3JeKTPHKa MpoHus3oiiaer
paspsan (uckpa). Dto HaspBaercs nmpo6Goem
KOHJieHcaTtopa. EMKoCTh 3aBHCHT Takxke OT Ma-
Tepuana ausnekrpuka. Hamnyumum (a2 Takxke
CaMbIM [IelIeBbIM) M3 IH3JEKTPHKOB SABAAETCS CY-
xoit Bo3ayx. OfHaKo eci¥ 3aMeHHTb ero J6bM
APYTHM AH3JEKTPHKOM, TO €MKOCTb KOHAeHCaTopa
YBEJHYHTCA.

OTmeTHM, 4TO eMKOCTb KOHIEHCaTopa He 3a-
BHCHT OT PO W TOJMWHHBI 0GKIaR0K,

KOMMEHTAPHUHU K YETBEPTOH BECEIE

MpoxompeHHe nepemMeHHoro
TOKa uYepe3 KOHAeHcaTop

B npenwinyuieli Gecene Mbl 0CTaBHJIM KOHIEH-
catop 3apsxeHHbIM. OTK/IIOYMB HCTOUHMK 3JeK-
TPHUYECKOTO TOKa H 3aMKHYB OOKJ/aJKH KOHJeHca-
TOpa € MOMOLIBIO COMPOTHBJIEHHS, Mbl BBI30BEM
pa3apsal KOHIeHcaTtopa. JJIEKTPOHbI, HaXoHd-
myecs B H30BITKE HA OTPHLIaTeNbHON 06GKIafike,
Npoiifis uepe3 COMPOTHBJEHHE, BOCIOJHAT HeLO-
CT4TOK 3JIEKTPOHOB Ha MOJOXKHTe/IbHOH OOKManKe.
Tok, paspsima, GoJbiloif BHauaje, yMeHbUIaeTcs
10 Mepe CHHXEHHS PA3HOCTH NOTERLHANOB MEXAY

ofKJaAKaMH ¥ COBCeM NpeKpallaercs, Korga mo-
TeHLUHaJbl 06eHX OGK/MaNoK BEIPaBHHBAIOTCH.
MoXHo MosMyuyHTh HEMpephIBHYIO MOC/EN0Ba-
TeNbHOCTb 3apANOB H pa3psANoB KOHIEHCATOPA,
MOIKJ/IOUHB €ro K MCTOYHHKY MepeMeHHOro TOKa.
OO6knanku 3apsKaloTcs, pa3pskKaloTcsd ¥ BHOBb
3apsAKalOTCs B COOTBETCTBHH C YACTOTON MepeMeH-
HOro HaMpAMEeHWs, H B UeMH (TaK Ha3HIBAIOT CoO-
BOKYITHOCTb 3/IEMEHTOB, Yepe3 KOTOpble [IPOXOAUT
3/7eKTPHUECKHH TOK) YCTaHaBJIMBaeTcsl MepeMeH-
HBIH TOK. DTO 1M03BOJIAET HAM TOBOPHTb, YTO mepe-
MEHHBIH TOK TPOXOAMT uepe3 KOHIEHCATop, XOTs
3/MeKTPOHBl NPH 3TOM He NepeXxoisiT CKBO3b JH3-
JEKTPHK C OAHOM OGK/Ialké Ha JApYryio,



114

EMHOCTHOE conpotvBiaeHHe

PasyMeercs, mepeMeHHBI TOK NPOXOAHT ue-
pes KOHZEeHCaTop He TaK Jerko, KaK uepes Xopo-

umit  mposoaHuk. KoHpmencatop mnpencrasasier
coGoil 1715 mepeMeHHOro TOKa HEKOTOPOE€ COompo-
THBJEHHE. IDTO  eMKOCTHOe  CONpOTUBAEHUE

Tem meHoule, 4em GoAbULE eMKOCTb KOHOeHcaTopa
U 8bllue 4ACTOTA TOKA, TaK KakK uyeM GoJbllie H3-
MEHEHHH MPOUCXOAUT B CeKyHLy, TeM OGoJbliee
KOJIHYECTBO 3JEKTPOHOB MPOXOAUT 33 CEKYHALY
Yyepe3 MonepeyHoe CeyeHHe MPOBOJOB LEIy.

Eciu oGozHauuth 6ykBoit C eMKOCTb KOHMIEH-
catopa (BblpaXKeHHYI0 B ¢apanax), Mo KOTOPOMY
npoTeKaer TOK C 4acToTo# [ (B repuax), TO eM-
KOCTHOe compotuBiaeHHe (B omax) X. O6yner
paBHo:

1 1
=7on/C T 6287C "

CpaBmmaﬂ HHAYKTHBHOE COIIDOTHBJIEHUE C
€MKOCTHBIM, MbI BHJAWM, YTO OHH HMEKOT MPSIMO
MPOTUBONONOXKHBIE CBOIICTBA: €cau UHAYKTUBHOE
COTNPOTHBJIEHHE BO3PAaCTAEeT C MOBLILIEHHEM UHIYK-
THBHOCTM M YaCTOThl, TO €MKOCTHOE, H306ODOT,
CHHXACTCA MPU MOBBLILIEHHH €MKOCTH I 4acCTOThI.

Xe

Casur ¢has

Pazmiune MeXAy HHAYKTUBHOCTBIO M €MKO-
CTBIO MpOSIBAsSieTC TaKKe APYyrHM, [TOBOJBHO
moGonbITHLIM 06pazoM. BemomuuM, uto ToK B Ka-
TYLIKE H3-32 €e WHIYKTUBHOCTH CJAelyeT 3a u3Me-
HEHMSIMH MPHJOXKEHHOT0 MepPeMeHHOro Harmpsxe-
HHS C HEKOTOpbIM OTCTaBaHueMm (paccMoTpure
BHHUMATedbHO puc. 9). DTOT CABUr MEXAY TOKOM
H HanpsXKeHHeM Ha3blBaeTcsi CABUTOM ¢ a3 bl
FosopAr Takke, Yyro B 3TOM CJyuyae TOK If Ha-
npsiyKeHue HaxoAsTcs He B (ase.

Hayuasa npoxoxJeHue Toka IO ILenH, coaep-
wamell Kongencarop (puc. 12), M0OXKHO 3aMeTUTh,
YTO [BHIKeHHEe 3JeKTPOHOB Mpekpaiaercss (ToK
paBeH. HYJI0) B TOT MOMEHT,,KOr[a HalpsiKeHue
CTAaHOBHTCS MAaKCHMaJbHbIM; 3areM, Korjga Ha-
npsXKeHHe najaer, TOK BO3DacTaeT W JOCTHraer
HauGo/IbLIero 3HAUEHHS, KOTJa HampsKeHue, Me-
HSIS1 HanpaBJeHWe, MPOXONUT uepe3 HyJb; najee
Mo Mepe [OBTOPHOH 3apsIKH KOHjieHcaTopa,
T. €. IO Mepe MOBLILICHUS HANPSXKEHUA B APYrom
HANpaB/ieHHH, TOK CHUIKAETCS M CTAHOBUTCS paB-
HBIM HYJIO B TOT MOMEHT, KOrja HanpsixKeHue
JNOCTUTaCT MaKCHMaJbHOIO 3HAYeHUs. DTOT Mpo-
1[eCcC CTaHeT BIOJHE SCHBIM, €C/IM, BEPHYBLIMCH K
puc. 12, MBI BCTIOMHHM, YTO MaKCHMaJ/bHOE Halps-
JKeHHe COOTBETCTBYeT KpalHUM I0JOXKEHUSM
mopwH (MM MaKcuMaJbHBIM H3ru6aM MeM-
OpaHbl) U UTO HaMpfAMXKeHHe MPOXOAMT uepe3 HyJb,
KOrJla -opiieHb HAXOAUTCS B CPEHEM MOJIOKEHHU
(1 MeMOpaHa BHIPABHMBAETCS).

Mbl BuaUM, 4TO B 3TOM CJyuae H3MEHEHHS
TOKa OMEpPexaloT H3IMEHEHWS! HANpSIKEeHHUs, Tak
KaK MoKa HampsiKeHue eule paBHO HYJIO0, TOK yiKe
nocrtur Makcumyma. Kax u B cayuae ¢ UHAYKTHB-
HOCTBIO, MBI CTaJKHBaeMcCA 3JeCh CO CABHIOM
(asel, HO TOJBKO MPOTHBONOJOXKHOIO 3HAKA.

Ecnin B uennm uMeercst Juillb OfHA uuCcTasf
MHAYKTHBHOCTb WJIM JIHIIb OAHA YMCTas €MKOCTh,
TO cABur (a3bl JOCTHTAET UeTBEPTH Nepuoja

(90°). dtoT cayuall rpaduueckn H3o6paxeH Ha
puc. 16 mu 17, 3acayXuBawolliMX BHHMAaTEJIbHOrO
H3yyeHus.

B neficTBUTENbHOCTH e WHIYKTHBHOCTb HJH
eMKOCTb He CYLIECTBYIOT B UHCTOM» BHJle: KPOMe
HHUX, B Uenu o0s3aTeNbHO HMeeTcsl HeKOTOpoe akK-
TUBHOe conporuBiaenue. I[lostromy caBur ¢assl
HUKOr/la He JOCTUraeT MaKCHMAaJbHOTO 3HAUYCHUS
B !/4 mepuona,

CoepnnHeHHe CONpPOTHBIEHHH

IIpy BHUMAaTe/NbHOM HU3yueHHH 060N Lemu
MOXKHO O06HApYKUTh, YTO B Hell HMEIOTCS Bce TPH
Bli/la CONpPOTUB/ICHHI: MHIYKTUBHOE, EMKOCTHOE U
aKTUBHOE, TpUUEM CONPOTUBJEHHE TaKOH Lenu
Ha3blBAIOT [MOJHBIM, KOMIJIEKCHBIM HJIH Kaxky-
mumMcst conpotuBJeHneM. CJefyeT MOMHHUTb, UTO
Jlaxe MPAMOJHHElHbI NPOBOJHUK MMEET HEKOTO-
Py MHIYKTHBHOCTb, @ MeXJy pa3JHUYHbLIMU TOY-
KaMu Lend Bcerga HaGmawopaercs eMkocTb. OfHako
Ha MPaKTHKE YUYMTHIBAIOT JHILIb MPeo6./afarollyio
BeJUYMHY; TaK, HalmpuMep y KaTyLIKH, uMmeroulei
ISl TOKAa NAHHOH 4acTOThl HHJAYKTHBHOE COMpO-
TuBJeHue 10 000 om, MOKHO cBOGOAHO mpeHe6peub
aKTUBHBIM compoTuBiennem 10 om (HO ecau
yepe3 3Ty KaryLIKy NPOTeKaeT MOCTOSHHBIA TOK,
TO CJelyeT YYUTHIBATh TOJBKO 3TH 10 oM, Tak Kak
WHAYKTUBHOCTb KaTYIIKH MPOABASeTCS JAUlib MPU
MepeMeHHOM HampsKeHuH).

ConpoTHB/IEHHST MOTYT COeJMHSIThCS B LEMH
HECKOJIbKIMH PasuuHbBIMH croco6amu. COnpoTHB-
JIeHUS] COeJUHEHBl [0CaeJoBaTe/IbHO, eCIH TOK
NpoTeKaeT Mo HUM MOOYepelHo, U mnapaJiiesbHo,
eCJU TOK, Pa3BCTBJSAACH, MPOXOJUT MO COMPOTHB-
JIeHUSIM OfHOBpemMeHHo (puc. 13).

Korpa compoTtuBieHHSI COeLUHEHBl MOCJIeM0-
BaTeJbHO, KOJIHUECTBO MPEnsiTCTBUI Ha MyTH TOKa
ypeanunBaercsi. [1o3ToMy Heckoasko nocaedosa-
TeNbHO COCOUHEHHbLX CONPOTUBACHUL  3K8UBQ-
NEHTHbL OOHOMY CONPOTUBNEHUID, PABHOMY UX
cymme. TlocnepoBarenbHO CoeIUHEHHbIE WHIYK-
TUBHblE W €MKOCTHble COMPOTHUBJIEHUS TaKXe
CKJIaJbIBAIOTCS], HO, KOHEUHO, HE TAaKHM MPOCTHIM
cnoco6oM, Kak ayman Heswnaiikun. BcrmomHus o
NPOTHBOINOJIOXHOM XapakTepe peaklHu WHAYK-
TUBHOCTH M €MKOCTH Ha TOK, MOXHO JIerKo mpef-
CcTaBUTb ce(e, UTO OHU JO/KHBl B KakKoi-TO Mepe
HefiTpaausoBath Apyr Japyra. Takum oGpasowm,
KaXyuieecs CONpPOTHBJEHHE ILENH, COCTOAUeH Hu3
MOC/IEI0BATRAbHO COEAHHEHHBIX MHAYKTHBHOCTH U
eMKocTd, Oyner MeHblle, yeM OTHeJbHO B3SITOE
HHIYKTHBHOE HJM €MKOCTHOE CONpPOTHBJEHHE.
ITpocroe ¢/0XKeHue MOCAEL0BATEbHO COEIUHEH-
HEIX COMPOTUBJIEHUH CIpPaBelMBO JHIIb B TOM
cayuae, €cjd Lenb COCTOHT TOJbKO W3 AKTHBHBLIX
COIIPOTUBJIEHHI], TOJILKO M3 €MKOCTHBIX COMPOTUB-
JIeHHH WJH TOJMBKO W3 HHAYKTHBHBIX COIPOTHB-
seHuil. B mocnenHeM cayuae Takoil mopacuer
of1iero CONpPOTUBJIEHUS MOXHO [POU3BOIUTh
JIMUIb B TOM CJy4ae, eci MeX/Jy OTAEeJbHbIMH Ka-
TYIIKAMH HET B3aHMHON WHIYKIMHU.

MocneposatenbHo€ COEOUHEHHE
PEaKTHBHbIX COMPOTHBAEHHH
HOCKOJley nocjeloBaTeAbHO COEOUHEHHKIEe

UHAYKTHBHbIE COMpPOTUBAEHUA CKJIaIbIBAOTCA,
MOXKHO cAenaTtb BbIBOA, UYTO HHAYKTHBHOCTU (KO'
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TOPBIM OHH, KaK Mbl 3HaeM, NPONOPLUHOHA.IbHbI)
TOXKe [OJKHH CcKaanbiBatbes. MHaue rosopsd,
HECKO.16KO N0CcAe008aTEAbHO COCOUHEHHbIX KaTy-
weK no ce0emy IAeKTPUYecKomy OelicTeuro IKeu-
BAAEHTHbL 00HOL KaTyiuxe, UHOYKTUEHOCTL KOTO-
poi pagra cymme ux UHOYKTUBHOCTEL.
Pacnpocrpansierc Au 3TO MpPaBHJIO HA KOH-
nencatopbrl? MoxXHO Jdorajgartbcs, 4TO HeT, Tak
KaK eMKOCTHblE CONpPOTHBJEHHS oGpaTHO MpoNop-
IHOHAJbHBl eMKocTsiM. M Tak Kak emkocTHble
CONPOTHBJ/IEHHS] HECKOJBKHX MOCJAEA0BATeNAbHO CO-
€IUHEHHBIX KOHJelcaToOpOB CKJALkIBAlOTCH, 7O
HYNCHO CAOXUTb 0DPATHbIE BEAUUUHBL OTOEAbHbLX
emKocTell, 4T00bl NOAYH4UTb OOPATHYIO BeAuUdUHYy
ux oKxeusanenTHol emxoctu. Ecam o0603HauHTh
€MKOCTH MOoCJaeJ10BaTeAbHO COeJHHEHHBIX KQHIEH-
caropos uepes C;, C, Cs.., a eMKCCTh OAHOTO
KOHJAeHCAaTopa, KOTOPbl MOXKeT UX 3aMeHHTb, —
6ykBoii C, TO U3/I0XKEHHOE BhHILIE MPaBUI0 MOXKHO
ONpeJeIuTh CACLYIOUIMM BLIDaXKeHHEeM:

1 1 1 1
z:—~a+z~;+z~;...

B uacrHoM ciayuae, mpu COeIMHHEHHMH TOJBKO
aByx kouuencatopos: Ci; u Cp nx ofuyio em-
KOCTb MOXHO MOJCUMTATh N0 Tako#i dopmy.ae

= GiCs
Cit Gt

Crnenyer OTMeTHTb, HYTO pe3yJbTHPYIOLIAs
€MKOCTb Bcerja MeHblle eMKQCTH HAUMEHbUIEro U3
1I0CEA0BATENBHO COEIMHEHHBIX KOHAEHCATOPOB.
D10 oO6cTosITE.1bCTBO, BIPOUEM, H  CJAeNOBAJO
npenroJsiarath, TakKk KaK OHO SBJIAETCA YCJAOBHEM
MOBLILUEHUSA €MKOCTHOIO CONPOTUBJIEHHS NPHU MO-
CJIeIOBATENBHOM COEJHHEHUH HECKOJIBKHX KOHJIeH-
CaTopoB,

MapannenbHoe coepurHeHHe
COMpOTHUBJIEHHH

PaccMoTpuM Temepsb, uro Gymer mpH mapad-
Jle/JbHOM COeJMHEeHHH conpoTuBJeduii. B 3tom
cJayyae TOK MOXKeT MATH MO HECKOJbKHM MYyTAM, a
He 1Mo OXHOMY M, CJe10BaTeJNbHO, CONPOTHBJEHHE
OyTH yMeHbluaercs. B oTauune oT nocjenoBa-
TeJbHOIO COEJHHEeHHS B 3TOM CJayuae CKJajbl-
BalOTCS HE COMPOTHBJEHHS, a NMPOBOLHMO-
ctu. [IpoBoaMMOCTBIO, KaK 3TO JieTKO MOHSITH,
ABseTca BeJHuMHa, ofpaTHaf CONPOTHBJIEHUIO

(1. e. 1/R).

IMpu napaJienbHOM COEIHHEHHH HECKOJBKHUX
aKTHBHBIX conpoTtuBienuit Ry, Rs, Rs... obilee co-
MPOTHBJEHHE 3TOrO yuacTKa LeNH Jerko paccuH-
TaTh, CKAaALIBAS MPOBOAHMOCTH OTAEIbHBIX yda-
CTKOB; TIpPH 3TOM 0O6LIiasi MTPOBOAHMOCTh

1 1 + 1 + 1
R Rt "R Rs&7"

B uyacTHOM ciyuae, MPH COEIMHEHHH TOJBKO
IBYX comporuB/enuii: R u R, ux ofuiee compo-
THBJEHHE MOXHO TOJACUYMTATh MO Cchaefymwoulel
dopmyne:

RiRs
Ri+Re"

Ecau Mbl COeIHHHM MapaJiel]bHO ABA COMPO-
TUBJEHUS OJHMHAKOBOH BeJHYMHBI, TO Pe3yJbTH-
pywollee comnpotuBaeHrHe OYyAeT PaBHO MOJIOBHHE
3TOH BEJHUHHBEL

Paccyxnas takuM XKe o6pa3oM, MBl MOJYIHM
aHaJOTHUHBIE pe3y/bTaTsl A1 HHAYKTHBHHEIX CO-
MPOTHBAEHHH M HHAYKTHBHOCTEH mMapaJ/ienbHo
COeMHHEHHBIX KAaTylllek (He MMEIOUHX B3aHMHOH
HHIYKTHBHOH CBSI3H).

Mur naligem Takke, uTO NMPHU HapasielbHOM
COeMHEHUH KOHIEHCATOPOB obpaTHas BeauuMHA
pe3yJbTHPYIOUEr0 eMKOCTHOTO — CONPOTHBJICHHS
HECKOJIbKHX KOHJEHCaTOpOB paBHA CyMMe ofpart-
HBIX BeJHYHH HX EMKOCTHBIX CCIIPOTHBJEHHH.
Uro Xe Kacaercs caMHX eMkocrefl, 6bl10 OB He-
OCTOPOXKHO MpHOEraTh K TeM e MaTeMaTHUECKHM
omepauusiM. YKe MpH MOCJAeJOBATeJbHOM HX CO-
eUHEHUH Mbl BHIEJH, UYTO €MKOCTH OTJIHYAIOTCS
HeoOblUHBIM MoBeneHHeM. lpuuuHa 3TOrO 3akK/io-
4aeTcsi B TOM, UTO €MKOCTHO€ CONDOTHBJEHHE
06paTHO TPONOPUUOHANBLHO €MKOCTH.

IToatomy 6e3 ocoGoro Tpyaa MOXKHO CHeNaTh
BLIBOJ, UTO €CJH HYMKHO CKJaIblBaTb OGpaTHHle
BeJHUHHBl EMKOCTHBIX COMPOTHBJIEHUH, To 04
pacuera pe3yAbTUpYrOujell emKOCTU HeCKOAbKUX
napaanensHo cOeOUHEHHbLX KOHOGHCATOPO8 HYNCHO
CNONHCUTE HenocpedCT8EeHHO UX eMKOCTU.

Moxer ObITh, BCe 3TH PAacCyXkJIeHHT 06 ak-
TUBHOM CONPOTHBJAEHUH, HHAYKTHBHOCTH, EMKOCTH,
C ONHCH CTOPOHH, H O COOTBETCTBYIOUIMX HM CO-
POTHUBJEHHAX, C JAPYrofl CTOPOHHI, COERUHSIEMHIX
TO MOCJe0BaTe]bHO, TO Mapasje]bHO, CO3RANYT
HEKOTOPYIO MyTaHHIYy B TroJoOBe YHTaTead. DTo
BIIQJIHE NPOCTUTebHO. JIlo603nalikuH mocTapaercs
BCe MPHBECTH B JO/KHBI MOPSITOK C caMoro Ha-
yana cJaepylouleii Gecefsl, MOHHMaHHE KOTOpOil,
BIpoYeM, B 0O0JbLIOH CTCNCHH IICATOTOBJIEHO
STHMH DacCy¥KACHHSIMHA,

R =
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KOMMEHTAPHU K NATOH .BECEJE

ONneKTpHUYECKHH pe30oHaHC

OnepenuB oGbsichenust JIoGo3HaiKuHa, MBI
B HAUIMX KOMMEHTapUSX H3JOXH/M [MOHATHE O
casure ¢a3 ¥ MOKa3aj{, YTO MPU NMPOXOXKJIEHHH
yepe3 MHAYKTHBHOCTb TOK OTCTaeT OT HalpsxKe-
HUSl, a MPH MPOXOXKJIEHUH Yepe3 eMKOCTh OH olle-
pexkaer ero. Kpome TOro, ocHoBbiBasficb Ha TOM,
YTo UHAYKTHBHOE W eMKOCTHble CONpPOTUBJEHHS
HMEIOT MNpsIMO MPOTHBOMOJOXKHBIE CBOHCTBA, MBI
YCTaHOBH/H, 4TO MpPU MOCJe]0BaTeJbHOM COEeIH-
HEHHH UHIYKTMBHOTO M €MKOCTHOTO COMpOTHBJE-
HHA OHM NO/XKHBI (0/1€€ MM MeHee KOMIEeHCHPO-
BaTh ApYr Apyra.

PaccmorpuM nogpoGHee conmpoTHB/eHHe LEMH
(puc. 18), B KoTOpO# K 3aXKMMaM HCTOYHHKA ITe-
PEMEHHOTO HaNPSKEHIS MOAKIIOUEHB! MoCcae0Ba-
TeJBHO COEJHHEHHBIE KaTyllka M KOHAeHcaTop.
JlonycTuM TakkKe, uTo MHl MO KEJAHHIO MOXeM
U3MEHSIThb YacTOTy IepeMEHHOro HalpSAKeHHsL.

Ecnu npu nanHo#l wactoTe MHAYKTHBHOE CO-
NPOTUBJIEHHEe MeHblile eMKOCTHOro, TO B Uenn 6y-
ner npeoGianath 3bdexT eMKocTH, TOK O6yler
omepexXaThb HanmpsiXeHHe, a PeaKTHBHOE COMPOTUB-
Jenue uenyu Gyner paBHO €MKOCTHOMY COMPOTHUB-
JIEHHIO MMHYC MHAYKTUBHOE CONpOTHBJEHUe (mpe-
HeOperasi akTUBHBIM COMPOTUBJEHUEM).

HauneMm nocrenenuo nosuiwath yacrory. Uro

npousoiiner B uen#? IloBhilleHre YacTOTH MoBJE-
yeT 3a co6olf yBeandeHHe MHAYKTHBHOTO ¥ YMeHb-
1IeHHe eMKocTHoro comporusienuii. CaenoBa-
TeJbHO, HACTYMUT TakKoH MOMEHT, Koraa npu
onpedeseHHOl 4ACTOTe UHOYKTUBHOE CONpOTUBAC-
Hue 6ydeT paABHO eMKOCTHOMY. DTH IBE paBHble
BEJHYHHB B3aMMHO CKOMMEHCHPYIOT OjHA APY-
I'yio, U B Pe3yJ/bTaTe PeaKTusHoe CONPOTUBACHUE
‘Yenu okaxcercs pasHeim Hyaro. Cosue ¢pas Todsce
6yOer pasen HYyal0,'T. e. ToK 6ymer B (ase c Ha-
npsixkenueM. [Ipy peakTHBHOM COMPOTHBJIEHUH,
P@BHOM HYJIO, TOK, MO KpafiHell Mepe TeopeTuue-
CKM, IOJI)KeH cTaTB GeckoHeuHo GoJsbmnMm. Pax-
THUYECKH K€ 1leNlb Bcerga HMeeT HEKOTOPOE aKTUB-
HOe COMpOTHBJEHHEe, U NMO3TOMY TOK GyAer orpa-
HUYEH, :
Eciu Mpl 6yleM Npomo/KaTh MOBBIILEHAE
YacTOThl, TO MHIYKTHBHOE COMPOTHBJIEHUE CTAHET
6GoJblile £MKOCTHOMO, TOK GyAeT OTCTaBaTh OT Ha-
NpSKEeHHS,, a PEaKTHBHOE CONPOTHBJIEHHE BHOBb
YBEJIUUHTCH.

Mui BUAMM, uTO lMeeTcs AUty 0ORa 4acrora,
npu KOTOpOil conpoTugieHue uyenu, ecau U we CTa-
HOBUTCA PABHbIM HYAIO, TO UMeeT HaumeHbuiee
3HaWeHue, a TOK CTAHQBUTCA MAKCUMAAbHBIM. DTO
H €CTb Pe30OHaHCHas wyactora. [osopar
TaKXe, YyTO NPH 3TOH 4aACTOTe MMEET Mecro p e-
30HAaHC HAaNpAXKEeHH!IMH

HonebartensHblit paspsg

D1H XKe sABJEHUS MOXKHO HabaIOAaTh INpH
MOAK/MIOUEHHH KAaTYWKH K O6K/JIaiKaM 3apsiikKeH-
Horo KoHAeHcatopa (puc. 19). TIlpu pas-
psle KoHAEHcaTopa Yepe3 aKTHBHOE COMpPOTHBJE-
HHe TOK YMeHbIaeTcs JO HyJil 3a OYeHb KOPOT-
KHH oTpe3ok BpeMmenH. IIpH paspsine ke uepes

HHAYKTUBHOCTh Gyfer HaGmozmatbcsi Kone6as
TeJbHH # pa3psan MELyKTHBHOCTB, KaK MBI
MOMHUM, MpPenATCTBYeT  yMEHBLIEHHIO  TOKa,
Kak Gbl MOAJNEpHHBAs €ro TOKOM CaMOMHAYKIHH
TOro e HallpaBjeHHs. DTOT TOK Mepe3apsKaer
KOHJEHCATOp, H3MEHAS MOAAPHOCTD €ero 06K.JIaN0K.
Konnencatop BHOBbL paspsxkaercs (mpHYeM TOK
TeueT B o6paTHOM HANpaBJCHHH), OMATb Hepesa-
psiXkaercsd IOX BO3JAeACTBHEM CaMOWHAYKUHU
H 1. A. [lepeMeHHblli TOK LUPKyJAHPYeT B IeNH
Ge3 KaKoro Gbl TO HH GbIIO NMOCTYMJEHUS SHEPTHH
u3BHe; W He Gbln0 Gbl HHKAKOH MPUYUHBI A8 Mpe-
KpauleHHs 3TOro JBHXKEHHS.., ecJu Obl Lelb He
HMena aKTUBHOTO COMPOTHBJEHHS, HA KOTOPOM
MoCTeNleHHO pacceuBaercss 3Heprus, MepBOHA-
4aJbHO 3alaccHHas B 3apsiMeHHOM KOHJeHcaTope.

BenencTBie nocTenmeHHOTo pacXofa SHEPrHH
Kaxfoe nocaenyioilee Konebanue crabee mpessl-
AyUlero ¥ B KOHEUHOM HTOre 110 U3PACXOLOBAHHH
Bcell 3Heprun KoseGaHHST mpekpaTATCH. Takoid
XapakTep HMMelOT 3aTyXxawumue Kodaeba-
Hus (puc. 2l,a), nmpuMeHsBLIMECH KOT[a-TO B
panucTenerpaduu, rae KaxXabil KoseGaTesbHbl
paspsia  co3xaBancst MOCPEACTBOM HCKpbL. DTOT
NPUMHTHBHBIE METOA 3aTyXaloluX KoJebGaHui
Obl1  BMOCTENCTEHH 3aMeHEeH He3aTy X alo-
mwuMu Kodte6anusmu (puc. 21,6). Co3nalo-
WUH HX TOK SBJASETCS MEepEMEHHbLIM TOKOM; OH
nosiBasieTcss B Kone6GaTeAbHOM KOHTYDE,
Kak HasblBalT lLenb, COCTOALLYI0 M3 KOHIEHca-
TOpa, BKJIOUEHHOTO MEXJ1y KOHUAMH KaTyILIKH
HHIYKTHBHOCTH. Bo H36eXaHHe MOCTENeHHOro
ocnabienns KonebGaHuil, KaK To HMeeT MeCTo NpPH
3aTyXaloIHX KoJeOaHHAX, JFOCTATOYHO KOMIIEH-
CHpOBaTh MOTEPH IHEPTHH, MoflaBast H3BHE B Ko.le-
GaTes bHBIH KOHTYp 03Bl 3HEPTUM, HEOOXOAUMbIE
W JlocTaTouHble A8 MOAJLEPXKAHUS [OCTOSHCTBA
aMILIATYABl 3THX KoJeGaHui.

Heo6xonumo, uToGH TNOMOJIHEHHE 3HEPrHH
NPOU3BOAKIOCH C 9aCTOTOH COGCTBEHHBIX Kojeda-
HUH KOMTYypa, COOTBETCTBYIOILKX, PAa3yMEeTCs, ero
pe3oHaHCHON uactoTe (AJs KOTOPOHA MoJHOe
COMPOTHBIEHHE HMEEeT HaHWMeHbluee 3HAUEHHE).
Ecan BHewHue AMMyJbCHl MOAATh B KogeGaTeb-
HBIfl KOHTYp Ha 4acToTe, OTJIHYHON OT ero peso-
HAHCHOH YacTOTHl, TO OHH HE TOJBKO He GyAyT
crnoco6CTBOBATh MOAAEPXKAHUIO KosneGaHu#, HoO
6yAyT NpPOTHBOLEHCTBOBATH® UM M B KOHEUHOM
HTOre MPUBEAYT K TOMY, YTO MBI [TOJYYHM B KOH-
Type JHMLIb BecbMa caalblil TOK (BhIHYXKAEHHbIE
KoJIe6aHus).

ConpoTtHBneHHe KoneGaTensHOro
KOHTYypa

Hcrounuk mnepeMeHHOro HanpsxeHusi, cay-
XKauui A5 BOCITOJHEHUSI NMOTEPH 3HEPruH B KO-
Je6aTesbHOM KOHTYpE, MOXKeT COeXUHATBCS C HUM
MHAYKTHBHO (pHC. 22, @) WJM HemocpeaCTBeHHO
(puc. 22, 6). Ecnu xoJaeGartenbHblil KOHTYp pac-
ceuBaeT MaJo 3Heprud (aKTHBHOE COMpPOTHBJIEHHE
CBelleHO K MMHHMYMY), TO TOBOPSIT, UTO OH MMeer
Manoe 3aTyxaHHue. B aroM cayyae sneprus,
KOTOpYI0 KOHTYp 6yldeT oTOGHpaTh OT HMCTOUHHKE
NIepeMEeHHOr0 HaMpsXKeHHUs, TakxkKe Mala (TaK Kak
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OHa paBHa 3aTpaueHHONl 9HEPruH, KOTOpYio
JonkKHa KOMIeHcHpoBath). [ToatoMmy #em meHouie
3aryxanue Ko4e6aTeAbHO20 KOHTYPQ, Tem MeHblue
3Hepauu oT6upaer OH Yy nuraroujel e20 BHeuiHeld
yenu. Mbl crajkvuBaeMcs 3J€Cb C NOYTH Mapaiok-
canbHBIM NOJIOXKeHHeM. B TO BpeMa Kak B caMOM
KosneGaTeJbHOM KOHType NepeMeHHbIH TOK A0CTH-
raer GoJbliolH BenHUMHBl (TeM GoJsblueHf, uem
MeHblle 3aTyXaHHe KOHTypa), BO BHeluHeli uenu
(1306paKeHHO TOHKMMH JHHUAMU Ha puc. 22, 6)
TOK OUeHb Ma. (M TeM MeHblle, YeM MeHbIIe 3a-
TyXaHHe KosebaTelbHOro KoHTypa). Hiam xe,
paccMaTpHBasi 3TO SIBJIeHHe C APYroil TOUKH 3pe-
HUf, CONpOTUBAEHUE KOA6ATeAbHO20 KOWTYPA
OueHb MAA0 0N TOKQ, NPOTEKAIOUe20 8 Hem Ca-
MOM, HO Oas TOKQ, NPOTEKAWez0 80 BHeulrel
yenu, KoHTYp npedcrasaser 6GOAbUIOE CORPOTUB-
sexue. Bce 310, pasymeercs, CIpaBefJHBO AJst
Pe30HaHCHOH YacTOTHI.

Ecau 6bt JIio6o3HaiikuH xotea pathb Hesnaii-
KHHY BO3MOKHOCTb JIy4llie NMOHATb CyThb [ena, eMy
c1efoBajsio Gbl MOHCKaThb YAOGHYIO aHAaJOTHIO...
B KyXHe, yNogo6UB Ko/e6aTe/bHBIH KOHTYp KacT-
ploJie, HamoJHeHHOH KHmsllefi Bopo#. Ecnu kacrt-
pioJif OTAaeT Majo TeNIOTh B OKpyXKaioilee Mpo-
CTPaHCTBO, TO BOAY MOXKHO NOLAEPKHBATb B KH-
nsieM COCTOSIHHH C MOMOULIBbIO OYeHb MaJIeHbKOTO
orHsl (cayuad Kose6aTe/IbHOro KOHTYpa ¢ MasbiMH
noTepsiMi, B KOTOPOM KoneOaHud MNOANEPIKH-
BalOTCsl Tojayeli MaJioro KOJH4YecTBa JOMOJHU-
TenbHoRt suepruu). Ho ecam kacrproans tepser
MHOro TeIJIOThl, HampuMep H3-3a 6GoJabwoi mo-
BEPXHOCTH OXJaXAeHHs, 10 A MOAAepXKaHHA

BOJbl B COCTOSIHHM KMIEHHS HeoO6XomuMo GoJsblioe
mrams. 1o — cayuaii KoJeGaTelbHOO KOHTYpa ¢
GoNbIIAM 3aTyXaHHEM,

PesoHaHc npH
nocnefoBaTe/bHOM H
napaaneibHOM CO€AHHEeHHAX
HHOYKTHBHOCTH H €MKOCTH

CucreMaTH3UpyeM KPaTKO Hall¥ CBELEHUS o
pesonance. Ha puc. 18 Mbl BUAMM KOHZEHCATOp U
KaTyIIKy, BKJIOUeHHbe MOC/eIOBaTe/bHO C HCTOY-
HHKOM Hanpsikenusi. Jlns Toka pe3oHaHCHO#l uac-
TOTH 3TOT KOHTYpP HMeeT MHHHMaJbHOE COMpO-
THBJ/IEHHE, H TOK NOCTHraeT MaKCHMaJIbHOIO 3Ha-
YeHUs] (pe3OHaHC HaMpSAXKeHHS).

Ha puc. 22, 6 KoHgeHcaTop M KaTyluka BKJIO-
YeHel OapanjenbHO HCTOYHHKY HAalpsiKeHHs.
B sToMm cayuae KosneGaTenbHuIH KOHTYD MpeacTas-
NsieT AJIST HCTOUHHKA MHTaHus HaHGoJbliee COMpo-
TUBJIEHHE W TPOMYCKaeT JMIIb OYeHb MaJklil TOK,
HO 3TOr0 Majloro TOKa NOCTaTOYHO AJS MOAMep-
JKaHUA B KoJleGaTeNbHOM KOHType GO.IbIIOro TOKa
(pe3oHaHC TOKOB).

PaccmarpuBass mochennuil cayuafi, MoKHO
MOHATb, YTO KoJeGaTe/bHBI KOHTYpP Ha YacCTOTaXx,
OTJIMYHBIX OT Pe3OHAHCHOM, He GyJIeT UMeTh TaKHX
cBOHCTB. BHHYyXgeHHHEe KoaebGaHuUSNA
B KoJeGaTellbHOM KOHType GyAyT cna6biMu, a
COTPOTHBJIEHHE KONe6aTelbHOTO KOHTYPa Ha 3THX
4acToTaXx CTAHeT He3HAUMTE/bHhIM,

KOMMEHTAPUH K MECTOH BECEIE

opmyna TomcoHa

Tlepuon coGcTBeHHHX KoseGaHul KOHTypa
yBeJUUMBaeTCsl NPH YBeJHUEHHH HHIYKTHBHOCTH
KM eMKOCTH. DTO BIIOJIHE JIOTHMYHO, TaK KaK BCe,
YTO MEl y3HaAH 06 3THX 3JleMeHTaX, MOKa3LIBaer,
YTO MX YBEJHYEHHe MOXET JIHLIb 3aMeJJUTh KoJe-
Ganud.

He6onbmoe konuuecTBo ¢oOpMyJ, NpHBEIEH-
HBIX BHILE B Ipoliecce H3/10XKeHus, T03BOJHT HAM
oueHb MPOCTO BHIBECTH (QOpMYyJy pe3oHaHca.

Pesonanc, Kak MB BHAENH, HMEeT MECTO,
Korfa MpH OMNpefeseHHON YacTroTre HHAYKTHBHOE
COTMPOTHBJIEHHE CTAHQBUTCS DPAaBHBIM E€MKOCTHOMY
CONpPOTHBJ/IEHHIO, 3anHileM STO ycJioBHe, BHIPA3HB
HHJYKTHBHOE H EMKOCTHOE COINpPOTUBJIEHHSA YXKe
H3BECTHEIMH HaM (popMyTaMu:

X, =68fL; Xo= BTzlsfé-

Toraa Hallle paBeHCTBO NPHHMMAET CJEAYIO-
mui Bua:

X, =Xg: 628L=_1

6,28fC*

ITo sromy ypaBHenumio MoxkHO Ges Tpyna
YCTaHOBHTb, Y€MYy paBHa HCKOMas vactora |[.
Ilns sToro yMHOXuM o6e 4acTH ypaBHEHHS Ha
[ u pasgenum ux mHa 6,28 L. B pesyabrare ta-
KOro npeoGpa3oBaHus HMeEEM:

P=
6,282L.C *

3aTeM H3BJeueM KBaApATHWA KopeHb H3
ofeux uacTefi ypaBHeHHS H MOJYuMM:
/ 1
T 6,28)LC”
Tak kak mnepuox T mnpeacraBiser coGoff

BeJqMYMHY, OCpaTHYI0O 4acToTe [, MH MoXKeM
TaKXKe 3alucarTh:

T =628} LC.

Bor Mu B monyuunu ypasHeHHe ToM-
COHa, BHBeJeHHoe cO Bcefi MaTeMaTudeckof
CTPOTOCTBIO... WIM TOUYTH cO Bceff, TaKk Kak MH
npeHeGperyy aKTHBHRIM CONP@THBJIEHHEM, BJHS-
HHe KOTOPOro TeM He MeHeée CKa3HBaeTcs, Qco-
GeHHO KOTJa OHO HMEET OTHOCHTEeJNbHO GoJbLIYIO
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BesHunHy. Ho B KOHTypax, HCMoJNb3yeMHX B pa-
IHOTeXHUKE, CTapalTCs COKpPaTHTh N0 MUHH-
MyMma axkTuBHOe conporusieHue. [TostoMy TOMB-
Ko 4TO BhIBeleHHas HaMH (OpMyJa MOJHOCTHIO

npHMeHHMa.
[ToMumo mpouero, sra ¢opmyaa .noKasH-
BaeT HaM, 4YTO eCJM MBI YBeJHUHM EMKOCTb

(un¥  wHAYKTHBHOCTB) B 4, 9, 16 nam 25 pas,
TO MEPHOJ YBENHUHTCS COOTBETCTBEHHO TOJBKO
B 2, 3, 4 wmm 5 pa3 (a 4acToTa yMeHBIIHTCH
Bo CTOJIBKO Ke pas).

HabupatenbHocTb

SIBnenne  pesoHaHca JaeT panHOTeXHHKE
HeHHYI0O BO3MOXHOCTb BHOpParh H3 GOJBLIOro
KoJInuecTBa nepejauy Ha pAasHbIX 4acToTax Tpe-
Gyemylo cranumio. baarogaps M36uparTedb-
HOCTH palHONpPHEMHHKH He BOCIPOM3BOAST
OMHOBPEMEHHO BceX ICpe1au, BOJMHBI KOTOPHIX
3aMOAHSAIOT MPOCTPAHCTBO M HABOAAT B TPHCM-
HOH aHTeHHe TOKH BHICOKOH 4acTOTHL.

KoneGareabuble KOHTYpDH, B He0GXOXHMOM
KosndecTBe (B HamGoJee pacrmpocTpaHeHHBIX
MpHEMHHKAX HCMOJAb3yeTcd OGBIYHO MSITh KOH-
TYpOB) pacnojioxeHHble B COOTBETCTBYIOIIHX
MecTax 3JeKTPHUeCKOofl CXeMB MpHeMHMKa, [MO-
3BOJITIOT MpPONMYCTHTb TOJABKO 4YacTOTy u36paH-
HOro mepefaTudKa, HCKAIOUHB BCe OCTajbHBIe.

- Tax, koneGaTenbHHI KOHTYp, YCTAHOBJEH-
HEIf B aHTEHHOH uenH, CBOGOAHO MPOMYCTHT Ha
3eMJII0 TOKH BCeX 4YacToT, 3a HCKJIOYeHHeM CO-
oTBEeTCTByIOIeH ero pesonancuoit wacrore. Ko-
JNeGaTeNbHBIT KOHTYp NpeAcTaBjser M5 TOKa
3TOH YacTOTH BHICOKOE CONpPOTHBJACHHE, BCJe-
CTBHE 3TOr0 HA €ro 3aXKHMaX BO3HHKaeT Mepe-
MeHHOe HanpsiKeHHe, KOTOpOe 3aTeM nepejpaercs
B pafoune KOHTyphl MpHeMHHKA.

Touno Tak 3Ke, ecJIH KojeGaTenbHbIl KOH-
Typ, Kak NOKd3aHO Ha puc. 23, coelulieH C aH-
TeHHOH HHAIYKTUBHO, TO TOJBKO TOKH pe30HaHc-
Hofi uactoThl BO3GYASIT B HEM 3HAUMTe/bHbIH
TOK M C€037al1yT Ha 3axuMax A u 5 nepeMeH-
HOe HamnpsiKeHHe,

HacTpoiika KoHTypoB

Ias mepexoja ¢ OXHON CTaHUUM Ha ApY-
rylo HeoGXOAMMO MMeTh BO3MOMKHOCTb H3MEHAThb
pe30OHAHCHYIO 4acTOTy KoJeGaTelbHEIX KOHTYDOB,
WiH, KaK ToBOPAT, HAacTPaHBAaThb HX Ha DasJuy-

HBIe 4acTOTH (/s 0603HAaYeHHs1 koOJe6aTebHOro
KOHTYpa, HAcTPOCHHOTO HA 4YacTOTy MNepexaTuH-
Ka, HCIONb3YIOT TaKXe TEpMHH HacTp O e H-
HBHH KOHTYD).

Hacrpofika KOHTypa NDPOM3BOJMTCS H3MeHe-
HUEM BeJMYMHBEI OJHOI'O H3 €ro 3JCMEHTOB (MH-
NYKTHBHOCTH MJAH eMKOCcTH). [ns mepekpeITHA
nesioro f1namnaszona 6e3 nposajos, T. e. 1444
MJ1aBHOr0 M3MeHEHHSI HACTPOliKH B ompeneseHHOR
nonoce 4yacToT, ynoOHee H3MeHsSTb €MKOCTb, UTO
ocyliecTBAsIETCS C TNOMOIIbI0 KOHJeHcaTo-
pPOB mMmepeMeHHOH €MKOCTH, COCTOSIINX
U3 TMOJABHKHON M HeMOABHXKHON o6kaanok. Kax-
nasi M3 3THX OOKJaf0K COCTOMT H3 HeCcKO.lb-
KMX MJIACTHH; MOABHXKHBEE MAACTHHBI, BXOZAULE
B 3a30DH MEX1Y HeNOABHXKHBIMH, YKpPeIIeHH
Ha opnHoll ocH. BpamenneM ocH NOABHXKHEIE
NJacTHHB MOJKHO BBECTH B 3a30D H BHIBECTH M3
3a30pa MeXKIY HENOABMXKHEIMHM, H3MEHSIA TaKHM
o6pasom maomanb pabouell MOBepXHOCTH, a cJle-
JloBAaTeNbHO, H €MKOCTb KOHTeHCAaTopa.

Jlna  ocymiecTBAeHisi TOuHOl HacTpofikd
BpallleHHe pPYUKH HACTPOHKH mepejaetcs Ha
KOHIEHCATOpP YCpPe3 COOTBETCTBYWOUIMH MexaHu-
4eCKHH pEeRYKTOp — BepHLep (HampHMmep, CHCTe-
My lecTepeHox), OGaaromapsi ueMy naJs TOBO-
poTa MOABMIKHBIX NJACTHUH B npegenax paGouero
yraa Hy»XHO TNOBepPHYTb pYy4yKy HaCTpOMKH Hie-
CKOJIBKO a3 BOKPYT OCH.

OnHOBpPEMEHHO C OCblO KOHAEHCATOpa mepe-
MEHHOH eMKOCTH TPHBOIHTCS B  JBHIKEHHe
cTpesika, mepeMellamoniascs no umkasae, OTrpamyu-
poBaHHOM MO yactoTe (WJH MO [JHHE BOJHBI), Ha
KOTOpOH HMEIOTCA OTMETKH, yKasBBalomiHe mo-
JIOXKEHHA /ISl HAcTPOHKH Ha OCHOBHBIE pajgHOze-
mareabHble CTAHLHH.

Hau6oaee wupoko mpHMeHsieMBle KOHIeHCa-
TOpH MepeMeHEOl eMKOCTH HMEIT eMKOCThb
nopsaika 500 nghp n meHblue.

B kpafiHeM mnoJIoKeHHH, KOTZa MOABHIKHbE
MJIACTHHB TIOJHOCTLIO BLIXOASIT H3 HENOABHK-
HBIX, MeXIy oOKjJ1aaKaM{ BCe JKe OcTaeTcsl He-
KOTopasi eMKOCTb, Ha3blBaeMas HayaJdbHOIM.
B 3aBUCHMOCTH OT KOHCTPYKIlMH KOHIeHCATONa
HauajdbHaf eMKOCTb MOXKeT O6uith 10—25 ng.

Janblle MBl yBUIHM, 4YTO [JAd HACTPOIKH
HCMOMB3YIOT TaKXKe HW3MeHellHe HWHAYKTHBHOCTH.
Yame Bcero HaMmeHeHHe HHAYKTHBHOCTH I1pO-
H3BOAMTCA HE TJIaBHO, KaK €MKOCTH, a CKauka-
MH [MyTeM TIepek/JoueHHss 4YHcda BHTKOB Karty-
wek. M3MeHeHHe HHIYKTHBHOCTH B 3TOM cCJydae
CAYXKHUT JAAS1 [epexojla ¢ OJHOro Jllamasona
BOJH Ha Apyroi.
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ROMMEHTAPHU K CEABMOH BECEJIE

ONEKTPOHHbIE namrbl

Jlo cux mop HalIM MoJIOAHE Apy3bst He Ge3
YAOBOJILCTBHSI «MpOry/AuBaluch» B o6Gaactu o06-
meHd 31ekTpoTexHHKH. Heo6XoIMMO OTMETHTB,
yto Jlo6Gosnaiikun noxsepr GoJblloe YUCIO pas-
JIMUHBIX 3aKOHOB, YNpPaBJSIONIMX 3TOi OTPAC/IbLIO
TeXHUKH, yMeJoMy oT60py Bo n3Gexauue nepe-
rpysku mnaMmsaTH HeswaiikuHa MartepuanoM, He
TpeOyIOUHMCST €My HeMEQJeHHO B [polecce
H3YUYEHHUST PagHOTEXHHKH.

ITpHCTYNHB K H3YYeHMIO 3JIEKTPOHHBIX JaMIl,
HallM Jpy3bs HENOCPEeJCTBEHHO BOMIIH B 06-
Jactb COGCTBEHHO pajiMo, TaK Kak BCS TEXHHKA
cBsi3y 6e3 MPOBOXOB B HACTOSIIee BPEMs OCHO-
BaHa Ha MCMOJb30BAHHM 3THX Jamm. OJHako MX
IpHUMeHeHHe He OrpaHuyHBaeTcs o6nacTblo pa-
IM0: MBI BCTpeuaeM CerciHs  3JEKTPOHHBIE
JaMIbl BO BCEX OTpAacisiX HayKH M TEXHHKH U
o6sacTb HX HCIOJb30BaHUS paclIupseTcss H30
nHS B OeHb. Bclo oGacTh HX MpHMEIeHHS Ha-
3BIBAIOT TEPMHHOM 3JEKTPOHHK a.

M3 yero e COCTOWT aNEeHTPOHHAA
namna?

Ilpexpae Bcero M3 KOJGH ¢ H30JSIHOHHBIM
LOKOJIeM, CHAGXKEeHHbIM HECKOJbKHMH KOHTaKTa-
MM B BUme WTHPbLKOB. CaMa kKoa6a H3roTaBau-
BaeTcss M3 CTeKJa WIH CTadu (MeTasiHyeckue
Jnamnbel). OCHOBHBIM TpeGoBaHHEM $IBJSETCH MOJ-
Hasl TepMETHYHOCTb, TAK KaK BHYTPH KOJGEHI CO-
37a10T KaK MOXHO Gojiee BBICOKHH BakyyM, He-
0GX0AUMBIH 1)1 cBOGOJHOTO TpoJieTa 3JeKTpo-
HOB BHYTpH KoaGH. Ilpu Hanuyum BO3AyXa
3JIEKTPOHBL HENMpepeiBHO CTaJKHBAJMNCh 6Bl C €ro
‘MOJIEKYJIAMH M HX JBHXKeHHe Ovlio Obl 3aTpyad-
HeHo. Kpome Toro, uTo elme BaxKHee, MOJEKYJbI
BO3AyXa B pe3yJbTare TaKHX CTOJKHOBeHHH
npuoGpens Gbl 3MeKTpHueckHil 3apsa (Okasa-
guch 65l HOHHU3HPOBAHHBMH) M TeM ca-
MBIM HapyuwiIM 6kl HOPMaJbHYI0 paGoTy JaMIHl.

Buytpu samnel Haxoaurtcss 6oJee HJIM Me-
Hee CJNOXKHAas cucTeMa 3JeKTpo noB. Kakosa
66l OHa HHU Owl1a, A MOJyueHHS NMOTOKA 3JeK-

TPOHOB HEOOGXOMNMBEl MO KpalHed Mepe 1Ba
3/MEKTPOJA: KATOJL H aHO 1.
Hatopn W ero nopgorpes

OyHRuHS KaToda COCTOHT B TOM, 4TOGHI

€031aTh MOTOK 3JIEKTPOHOB. DA eKTpPOHHA A
IMHUCCHUS NOJAyyaeTCss 3a CUeT HATpPeBAHHUS Ka-
TOJAa 10 BHICOKOH TeMmmnepatyphl. Bce Tena He B
ONHHAKOBOIl Mepe ©6/agalOT 3MHCCHOHHOH crio-
COGHOCTBIO; HEKOTOpPHE H3 HHX 006JajfaloT ew
B GoJsblueii cTemeHu (HampHMep, OKHCIAB Gapus
u crpouuusa). Harpesanme karoga ocyuiecTs-
JSIeTCS MOCTOSTHHBIM WM [ePeMEHHBIM 3JIEeKTpH-
YeCcKHM &OKOM, NPOTEKAIOIHM 4Yepe3 MpOBOJOKY
C  BBICOKHM  CONpPOTHBJEHMEM, Ha3HBaeMylO
HUTHI0 HaKaJa U B H3BecTHOH Mepe mono6-
HyI0 HUTH ocBeTHTesqpHON Jamnel. Katonx conep-
KHUT CMECh OKHCeH, HaHeCEHHYI0 Ha LWJIMHAD U3
HUKeJs, BHYTPM KOTODOTO TIOMellaeTcss HHTb
Hakana., Mzonsuus MeXAy KaTogoM M HUTBIO Ha-

KaJNa IpencTasisieT Co6ofi CJIOH H30JALHOHHOrO
OTHEeyrnopHOro MarepHasa (B CTapelX JaMnax —
qaapmoposaﬂ Tpy6Ka).

TakoBo mno KkpaifiHei Mepe OTHOCHTEJIBHO
CJI0OXKHOE YCTPOHCTBO KAaTOJOB C KOCBEHHB M
HakanoM (HIOZOTpeBHBKX). DyHKUUHU Tio-
norpepatenss (HUTH Hakala) M SMUTTepa
3JIEKTPOHOB (coscmeuﬂo KaToda) MOTYT BHI-
MOJIHATLCS  OJHOH HHUTBIO, MOJMKHEIM 06GpasoMm
06paloTaHHOi € LeJbl0 BBEAEHHS BEIIECTB, JieT-
KO 3MMTHPYIOUINX 3JEeKTPOHHL. Takue jaMnbl Ha-
3LIBAIOTCA JiaMnaMM MpsIMOTO HakaJga. Bee
JlaMmbl, BhIycKaBmuecs o 1930 r., nmpuuaaie-
XKaJld K 3TOH KaTeropuu.

HeoGxonnMo no1ueprHYTH COBePUIEHHO BTO-
pOCTeNeHHYI0 pOJb TOKA HAKala, eAHHCTBCHHAS
(GyHKUHS KOTOPOTO 3aKJIIOUaeTcss B COOGLIEHHH
KaTopy Tensa, HeoOXOQHMOrO NS U3JyueHHs
3JIEKTPOHOB. MoxHO 6bL10 OB HCTONB30BATD
Apyrue HCTOUHHKH Temja (rasosele, GeH3HHOBEIE
U Jpyrue HarpeBaTe]bHbie MPHGOPHI), HO MOMKHO
TaK¥Ke MCMoJb30BaTh KaTo1bl Boo6uie 6e3 momo-
rpeBa. Tak, Hampumcp, B (OTO3JeMeHTAX, LIH-
POKO HCIOJIb3yeMBIX B TeJeBHIEHHH, KaToj CO-
CTOMT M3 CJOS LIEJOYHOr0 MeTasjJda M Hajlyuaer
3JIEKTPOHBI, KOT1a Ha HEro mnajaer Jyd CBeTa.
Moxer O6bITh, MHCCJACJOBAHHE pPaTHOAKTHBHBIX
BEILECTB JAacT HAM KaTojJ C MOLIHOH 3Muccucii,
He TtpeGyowuil Harpesa...

Avop,

2¢GQGeKT  INeKTPOHHOH 3MHCCHM, OTKPHTHI
I1MCOHOM, HE uMes 6B, MOXeT ObITh, GOJbLIO
LeHHOCTH, ecan 6bl B 1904 r. anrnuuanuny Pie-
MHUHTY He NpHULIA B IOJIOBY MBIC/Ib PACION0XKHEH
psAAOM C KaToIOM BTODOH 3J1eKTPOA— aHO 1,
KM META/UIMUEeCKYl0 IJIaCTHHY, HMEWLIYI 10
OTHOIUGHHIO K KaTojay MOJOXKHTE/IbHBI MOTeH-
nuan. B 3ToM chydae 3JeKTPOHH, HCIycKaeMble
KaTOAOM B MPOCTPAHCTBO, MPHUTATHBAIOTCS aHO-
noM. EciM HCTOYHHK MOCTOSIHHOTO HampsizKeHHsI
BCe BpeMS MOAJEPKHBAET HANPSKEHHME Ha aHo-
Jie TOJOXKHTEJNBbHBIM MO OTHOLIEHHID K KaToay,
TO yCTaHaBJHBAaeTCs TOK, TOJYYMBHIMil Ha3BaHliC
aHOLHOro ToKa. HMaanyuenHsle Katogom
3JIEKTPOHbl MPOXOASAT uepe3 BaKyyM JaMiu H
OOCTUralOT aHoia; 3areM M0 BHeWHefl lenH, B
KOTOPOH HMeeTcs HCTOYHHMK HAanNpsKEHHs, 3JeK-
TpPOHBl BO3BpamamTes K Kartony (puc. 26). Ta-
Kas JiamMna HaseiBaeTcss puoAoM. OHa Bmep-
BHIE [TO3BOJIMJIA "KYBHIETb» 3JEKTPHUECKHH TOK
B «YMCTOM» BHIE, H Mbl KOHCTAaTHPyeM, UTO
JAEKTPOHLL OeliCT8UTenbHO uldYyT OT OTpUyaTeAb-
HO020 NOAKCA K NOAOKUTEAbHOMY B OTJIHYHE AT
YCJIOBHOTO HanpasJ/eHHs, NPHHATOrO IJIS 3JeK-
TPUYECKOro TOKa.

Caenyer o6paTurb BHUMaHHe Ha TO, 4TO B
IHOJle SJEKTPOHHEIH NOTOK MOXKET UATH /UL B
OHOM HampasJleHuH: OT karoda Kk arody. Ecau
MBl CeJaeM aHoJ OTpULATeJbHBHIM IO OTHOLIe-
HUI0O K KaTopy, TO BeChb Ipouecc NpeKparturcs,
TaK KaK 3JeKTPOHH OYAyT OTTaJKHBATLCS aHO-
0M, a TOoCJefHul, 6yIyYH XOJOAHBIM, HE B CO-
CTQSIHHH HM3/1y4YaTh 3JEKTPOHBI, KOTOpDHIE NpHTS-
ruBajHch Ob KaTooM. Takum o6pa3oM, Hall
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nHoj SIBASETCS HAacTOSUIMM BeHTHJe M. Jler-
KO TOHSITh, YTO B CJyuae MNPHAOXKEHHS K 3ITHM
ABYM 3J1eKTPOJAaM TMepeMeHHOro HalpskKeHHS MBI
TIONlyYHM OJHOHANpPaBJEHHBII TOK, NPOXOASILHH
B TIONyNepHOJ, KOrja aHoJ CTAHOBMTCS [MOJO-
JKHTEJNbHBIM, W NpeKpallaloUiics B TedeHue
OTPHLLATE/ILHOTO ToJylepHofa. dTa CnocoGHOCTD
JIHOa <BHINPSIMJATL» IepeMeHHHH TOK, Kak Mb
YBHAMM JAajblle, HCNOJb3yeTcH IAA HEeTeKTHPO-
BaHMA H AJIg NHTaHUs PajJIMONPHEMHHKOB OT Cce-
TH NepeMeHHOro TOKa.

Kak # BO BCSIKOM CONPOTHBJEHHH, aHOX-
HEIH TOK AHOAA 34BHCHT OT HAanpsXKeHHs, NpPH-
JIOXKEHHOT'0  MeXJy KaToAoM H  aHaJgoM, —
AaHOAHOTO HANpPSXEeHHS, NPUMEPHO MofA-
uynHASCh 3aKOoHY Oma. Tok moBmimaeTcss mponop-
IIHOHAJIbHO HANpPSXKEHHIO, HO TOJBKO [0 HEKOTO-
po#t ompeaeJieHHOH BeJHYHHBI; TNOCJAeRylolllee Ho-
BHILIEHHEe HaNpsXKeHHs He BjedeT 3a coboi yBe-
JIHYEHHs TOKa, TaK KaK BCe H3JyyeHHHE Ka-
TOZOM 3JIEKTPOHH , y2Ke Y4acTBYIOT B aHOJHOM
TOKe. Kak roBopsiT B TAaKHX cayyasix, TOK J0-
cTturaet HacoueHus [lpakTHuecku sB-
JIeHHe HachIIleHHsl, KaK OHO TOJMBKO 4TO OHLIO
ONMHCaHO, XapaKTepHO JHIIb JJIs KaroJgoB mpsf-
MOTO HakKana,

Tpuop,

Uepes 2 roma mocse wn3oGpeTeHus AHona
amepukanly JIu ge dopecty npHuLia B rOJOBY
ujaesi TOMeCTHTh MeXAy KaTOOM H aHOAOM
Tpetufi 3nekTpon —ceTKy. Cerka mnpeicTas-
JsieT coGOH pelleTKy HJIH ILHIWHIPHYECKYIO CIH-
panb, OKpyXkawouylo Katold. B TpexaaekTtpoa-
HOH JaMmie WIH TPHOJe CeTKa paclosoXeHa
Ha TNyTH 3JeKTPOHOB, 4YTO MO3BOJSIET eff peryJu-
poBaTh MOTOK 3JeKTPOHOB. B 3TOM cuayuae sJjek-
TPHYECKHA TOK 3aBHCHT He TOJLKO OT aHOJHOTO
HANDSKEHHs, HO TaKXKe W OT INOTEHUuasna cer-
KH TI0 OTHOIIEHHIO K KaTtonmy.

Uem Gosblle QTpHUATEJbHHI NOTeHLHAN
ceTkH, TeM GoJjblle TOPMO3UT OHAa MOTOK 3JeK-

TpoHOB, TeM GoJblie 3JIeKTPOHOB OTTaJIKHBaeT:

oHa 06paTHO K KaTOAy ¥ TeM MeHbllleMy KOJH-
4ecTBY 3JeKTPOHOB, NPHTATHBAEMBIX aHOJOM,
ynaercst npo6uth ceGe popory. Ecau nortennnan
CeTKH JOCTAaTOYHO OTpHIlaTes]eH, TO, HeCMOTps
Ha TpHTSKEHWe aHojaa, OHAa He NPOIYCTHT HHU
OMHOTO 3/J€KTPOHAa H TOK GyAeT paBeH HYJIO.
VYMenpiast OTpHIATENbHBI NOTEHLHAN CETKH, MBI
3aMETHM MOSIBJIEHHE TOKa, yBeJHUHBAIOLIErocs C
MOBHIIEHHEM  TNOTeHUHa/la CeTKH (TaK  Kak
yMeHbllIeHHe OTPHLATEJbHOTO 3HAueHHs SIBJASET-
CSl TIOBHIIIEHHEM TNOTeHLHaMa).

B Tpuose 3aMeuaTenbHO TP, uTO BIHSAHHE,
OKa3blBaeMoe Ha aHOJHBId TOK CeTKol, 3HauH-
TeJbHO GOJblle BJAUSIHUSL, OKa3blBAEMOro aHo-
aoM. Masozo0 usmenenus norexyuaira cerku 0o-
cTaTo4Ho Oas Cc030anus 60AbUIOZ0 U3MEHEHUR
aroOrozo Toxka. Eciu mbl GyleM noniepXHBaTh
NOTEHIHA] CeTKH NOCTOSIHHBIM H 3aX0TUM JIO-
6UTbLCS TAaKOTrO 3Ke H3MeHeHHs aHOXHOTO TOKa
NyTeM H3MeHeHHS aHOJHOTO HamnpsikKeHHS, TO HaMm
fpHAeTCc M3MEHATh ero B 3HAUHTEeJbHO GOJIbLIMX
npenenax. BmpoueM, 3To Jerko o06bsaCHAETCS
TeM, YTO CeTKa HaXOauTcsi GJHXKe K KaToay, uem
avon. VMiMeHHO Ha 3TOM OCHOBaHa YCHJHTENbHAS
€10Cc0o06:H0CTh JIaMNHL.

HpyTHsna

aHOOH020 TOKQ, B6bL3blBACMOE
onpedeneHnbim U3MEHEHUEM NOTeHYuarda CeTKu,
xapakTepusyeT KpyTrusny samnel. Kpyrtusna
BHIpa)KaeTcss B MH/JIHAMIepax Ha BOJbT (ma/s).
KoauuecTBeHHO KpPYTH3HAa NOKa3hlBaeT, Ha CKOJb-
KO MHW/JIHaMnep yBesjHuHBaercs (HJIH yMeHblla-
eTcs) aHOAHBIA TOK TpPH YBEJHUEHHH (HJH
yMeHBbIIEHHH) moTeHUHana cetkn Ha 1 6, Ilpu-
MeHsieMble B HacToOslliee BpeMs JaMIbl HMEIOT
KpyTH3Hy oT 1 no 15 mal/s. .

Ecau uepes d/, Mbl 0603Ha%uM H3MEHEHHE
aHonHoro TOKa, a wuepe3 dU.— uameHneHue
noTeHLHala CeTKM, TO KDPyTH3Ha, 0Go3HauaeMas
6ykBoii S, OyaeT HuMeTh Clelyiollee BHpaXe-

HHE?
dl,
=au,’

H3amenerue

HoagthruneHT ycuneHus

Mbl TOABKO YTO cKasana, u4to 04 noayue-
Hus O0OUHAKO0B020 U3MEHeHUA aHOOHO020 TOKQ
aHOJHOEe Hamnps)KeHHe HYXKHO U3MEHHTh GOJbllue;
yeM HamnpsiKeHune cetkH. OTHOWeHHe 3THX ABYX
HanpspKeHHi HOCHT Ha3BaHHe Ko>(p b uuuesn-
Ta ycHaeHHd, o6Go3HauaeMoro OYKBOH M.
Ecsn, HanpuMep, aasl NoBHILEHHs TOKa Ha | ma
HYKHO TOBBICHTb aHOJHOe HanpsiKeHHe Ha 28 &
HJIH TIOBBICHTb HamlpsiXKeHHe CeTKH Ha 2 8, TO
Ko3pduunent ycuienns Gyner paseH 28:2=14.

Kosbonunedr yculeHHs TpPHOAOB peaKo
npessimaer 100, HO y MHOrO3JEKTPOAHBIX JaMII
OH 4YacTo [JOCTHraeT HeCKONBKHX THICSY.

OGo3HauHB H3MeHEHHe AHOJHOTO Hampsxe-
Hus uepe3d dU,, moayunM clexyoiiyio ¢opmy-
Ay A8 KO3p@HUHEHTa YCHIEHHS:

— 94U,
=30,

BHyTpeHHee conpoTHBieHHe

CymectByer eme TpetHii mapamerp, 0GOH-
neHHbll JI10603HaHKMHBIM MOJIUaHHEM, HO KOTO-
pHii  TIOJIE3HO 3HATh; HAa3bIBAaeTCd OH BHYT-
PEHHUM COMPOTHUBIAEHHEM JaMIbl.
BcenomunB 3akon Oma, COrylacHO KOTOpOMY CO-
NPOTHBJIEHHE BbIpaXKaeTcsi OTHOLIeHHeM Hanpg-
XKeHHs K TOKy, Mbl He YJHBHMCS, y3HaB, 4TO
conporusaenue Aamnsl onpedesseTcs Kaxk OTHO-
WieHue U3MEHEeHUR QHOOHO20 HANPANeHUS K Bbl-
36/6QeMOMY UM  UBMEHEHUI0 AHOOKO20 TOKQ.
O603HauuB BHYTpeHHee CONpPOTHBJEeHHe GYKBOH
R;, Mb moayunm:

R-—dUa
P dl,

BHyTpeHHee cOmpoTHBJEHHE BHIpaXaeTcsi B
oMmax. [lns TpPHOAOB 3TO CONpOTHBJEHH& Kose6-
JeTcsl B Npefesax OT HeCKOJNbKHX THICAY JO He-
CKOJIBKHX JeCSiITKOB THICAY OM. ¥ JaMm, uMelo-
mux GoJjee Tpex 3JEKTPOROB, BHYTpEHHee CO-
NPOTHBJIEHHE HMEeT BeJIMYMHY NOPSIAKA AeCATKOB
H COTEH ThICAY OM.
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CooTHoweHHe Mewpy S, ¢ U R;

Cnenyer OTMETHTb, YTO KDYTH3HA M BHYT-
peHHee COMPOTHBJEHHE [AHHOU JIaMNbl MOTYT
H3MEHSTbCS B HEKOTODHIX TMpejejax B 3aBHCH-
MOCTH OT TOTeHUHajda ceTKu; Ko3pPuuueHT ycu-
JIeHHs1 JKe TpakTHYeCcKHM He 3aBHCHT OT Hamps-
XeHHs Ha 3JeKTpoAax, TaK Kak OH olpepensier-
csl pa3MepaMHM 3JIEKTPOAOB H HX paclofoxKe-
HHeM.

He pagu yoOBOMLCTBHSL  HAarpoMoOXKAaTh
¢opMysnBl MBI TOJNBKO UTO ITIPUBEJNU MAaTeMaTH-
yeckHe BblpaxKeHus nas S, uw U R;. IDtH BeIpa-
JKeHHs] TO3BOJSIIOT BLIBECTH OYeHb MNpocTOe Co-
OTHOLIeHHe, OGBeAHHSIOUlEe BCE TPH BEJUUHHHI.
YMHoXuM S Ha Ri.

ROMMEHTAPHH R

CetouHas xapaKTepHCTHKA
namnbol

B Tpuone, Kak BH BH/IeJH, BeJHUHHA aHOJX-
HOrO' TOKa B3aBHUCHT OT CETOYHOro W AHOJHOrO
HaNpsiXKeHHH, MpaBla He B OJHHAKOBOH Mepe.
[TepBoe uMeer GoJbllee BJAHSIHHE, YeM BTOpOe.

MoxHo rpauuecky NpeiCTaBUTh 3aBHCH-
MOCTb aHOJHOTO TOKa [, OT CEeTOYHOro Hamps-
weHust Ug mau aHopHoro Hanpskenust Ua. Tlpu
usoGpaxeHun 3aBucuMoctH [a oT Uc chepyer
nonjaepKuBaTh aHonHoe HanpsiKedue U, mo-
CTOSIHHBIM M, IOC/]Ee0BaTeNbHO MPHAABasi CETOU-
HOMy Hanpsikenutio Uc pasnnunble 3Hauenus (B
nopsiike HapacTaHHs] HJAH CHHXKEHHs), OTMeYaThb
COOTBETCTBYIOLHE 3HAUEHHS AHOAHOTO ToKa /a.

Hanecem Ha xaetuatolt Gymare aBe B3anM-
HO TeprNeHAHKYAsSpHBle OCH ¥ OTMETHM Ha ropH-
30HTANbHOH OCH 3HaueHusl CeTOYHOro HampsxKe-
Husl, a Ha BepTHKaJbHOH — aHOJAHOTO TOKa.
Touky mnepeceueHUst AByX OceH OGyjneM CuHTaTh
HyJleM; OTpHIlaTelbHbe BeJHYHHB CETOYHOIO
HanpsXKeHuss GyleM OTKJIafblBaTh CJeBa OT 3TOH
TOUKH, a TOJIOKHTENbHBE — cripaBa (cM. pHC.
31).

Kaxpoii nape sHauenuii U u Ia Gygmer co-
OTBETCTBOBATh OJIHA TOUKAa Ha IlepeceyeHHH ABYX
nepreHuKyAgpoB K ocaM. Hampumep, ecau
CeTOYHOMY HAaMpsKeHuo —I1 6 CoOTBeTCTBYeT
aHOAHBIH TOK 4 ma, TO TOUKY S 3THX 3Haue-
HH{ Mbl MOJIYY¥M CJAEAYIOWIHM 0Gpa3oM: mepIieH-
QMKYJsp K TOPH30HTAJbHOH OCH MpOBEReM ues
pe3 Touky —1 8, a NMephmeHAMKYJAp K BepTHKAJb-
HOI OCH — uepe3 TOUKY 4 ma (NepBHI MepreH
JUKyAsip, CJefoBaTelNbHO, GyleT BepTHKAJBHOH,
a BTOpOH — ropH3oHTadbHOH JuHpnet). Touka
nepeceuyeHHsl 3TUX MepreHAUKYAsIPOB OMNpPexeNUT
COOTBETCTBYIOILIYI0 TOYKY XapaKTepHCTHKH.

HaneceM TtakuM 06pa3oM HECKOJIBKO TOueK
¥ coenMHMM HX. Takas KpuBas, NMOKasblBarollas
3aBMCMMOCTh aHONHOrO TOKAa OT CETOYHOro Ha-

_ AOCTaTOYHO 3HAaTh JBe BEJHUYHHHI, 4TOGHI

SR-—dI" L aU, __dU, _

iTau, " an, au,” ™

Kak Mbl BHIUM, KOIpuyuent ycurenus pq-
8ern npou3se0eHul0 KpYTU3HBL HA BHYTPeHHee
conporusaenue. Ecnnm KpyTu3Ha BhlpaXeHa B
MuJLIHaMllepaXx Ha BOJbLT, TO BHYTpDEHHEe COMpo-
THBJIEHHE HYXHO BHIPAa3HTb B ThHICIYaX BOJBT,
B TMDOTHBHOM cJlydae TMoJy4aTcsi HeJelkle pe-
3yAbTaTHL.

Bnraropaps

BHIBEJEHHOMY  COOTHOIIEHHIO
pac-
CUMTaTh TpeThio. TaK, HalpuMep, eClH KPYTH3HA
naMnel 3 Ma/e, a ee BHYTPEHHEee cOMpOTHBJEHUE
80000 om, TOo Ge3 Tpyna MOMKHO paccuurarh

K03 GuLueHT yCHICHHSA:
¢ =3-80 = 240.

BOCBMOH BECEIE

npsxeHus, OYyAeT Ha3hBaThCi CETOYHOH
XapakrtepucTukofi namnue. [lo w™epe
YMEHbIIEHHs OTpPHLATeNIbHOTO HAMpSIXKeHud Ha
CeTKe TOK BO3pacCTaeT, CHauajla MelJieHHO, a 3a-
TeM — MocJjle HHXKHero H3ru6a—OBICTpee; B 3TO
06/1aCTH XapaKTepUCTHKH HMeeTcsl NpsIMOJHHEH-
HBId y4acToK, B Mpeje’Jax XOTOPOTO aHOMHBI
TOK TMPOMOpPIHOHA/NEH CETOYHOMY HAaNPSIKEHHIO.
Hanbme  XapaKTepHCTHKa BHOBb H3THGaercs,
0coG€HHO Yy JlaMNl MpSIMOTO HaKaja, HMeIOLIUuX
SIDKO BBbIDaXKEHHOe SIBJieHHe HachILIeHUs.

Jlpyrue XapaKTEepUCTHKH naMmbl

YcraHOBUB GoJiee BRICOKOE aHOAHOE HaMpsi-
JKeHHe, MOXKHO TakKHM Xe 06pa3oM CHSThL BTO-
pyl KpuBylo. B 3toM cayuae Tok 6ymer HMeThb

wall, Q
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»

" /Z//l/;
// /// /
Wuzzzz; s

200 Jo0 8 |

Puc. 133. KpuBsie 3aBHCUMOCTH aHoI-

Horo Toka /, TPHOJA OT aHONHOLO Ha-

npsxenus. Kaxias KpuBas CHSITa Npu

yKa3aHHOM 3HAYeHHH €€TOYHOTO Hanpsi-
weHusa Ul.
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Puc. 134. Takne e KpuBHeE, KaKk Ha pHuc. 133,
CHATHE AJsl TeHTOAa.

GOIbIIYI0 BEJUYMHY M KpDHBasi OKaXeTcsi CMe-
LIeHHOH BJeBo oT nepBoii. UTo6H moJHee oXa-
pakTepnsoBath paboTy JiaMi, HeoGXOLUMO CHATb
HECKOJIbKO KPUBBIX, HJIM, KaK TroBOPSAT, ce M e -
CTBO XapakKTepHCTHK (cM. pue. 32), Ka-
JK1asi H3 KOTOPHIX COOTBETCTBYET OIlpejiesIeHHO-
My aHOJHOMY HANpSKEeHHIO.

OTMeTHM, UYTO MOXKHO CHATb JApYrylO CH-
cTeMy XapaKTepPHCTHK, eCJM YCTAHOBHTb CETOU-
Hoe Hanpsaxenue Uc MNOCTOSHHBIM H H3MEHATDb
aHofHoe Hamnpskenwe U,, 3aMeuas cOOTBeTCT-
ByIOIlHe H3MeHeHHs aHojgHoro Toka [i. Otao-
JKHB MO T'OPH3OHTANBHOH OCH 3HaueHHsa Ui, a
Mo BepTHKAJbHOH OCH— 3HaueHHst [a, MB DOJy-
Y¥M aHOJAHYI0O XapaKTepHCTHKYJAaMibl.

N B sTOM ciydae MOXHO BHUYEPTHTb cCe-
MeflCTBO XapaKTepHCTHK, KaXjgas H3 KOTOpPHIX
COOTBETCTBYET ONpeIe/leHHOMY CETOYHOMY Ha-
npsixkenuio (puc. 133).

C nomompio RBpocTofi onepanyH, KOTOpylo
MH, ONHaKo, He GymeM 3xecb OfHCHIBATb, MOX-
HO nepefiTH OT OAHOH# CHCTEMBl KDHBBIX K HPY-
ro#.
Ha puc. 134 msobpameno ceMefiCTBO aHOA-
HBIX XapaKTepPUCTHK AJA NEHTOJa.

XapaKTepHCTHKH RAIOT BO3MOXKHOCTb CY-
IUTh O CBOWCTBaX JAaMNH; OHH [I0Ka3HBAIOT,
Kak Jyullle HCMOMb3OBATH JaMNy U Kak oHa Oy-
ner pa6GoTarb B TOM HJH HHOH CXeMe.

ITokaxkem B KawyecTBe mpHUMepa, KaK [0
XapaKTepHCTHKAM OfIpefe/HTh KDYTH3HY, K03b-
(UIMEHT YCHJICHHS H BHYTpPEHHee COIpOTHBJIE-
HHE JIaMIIHL.

Ipathueckoe omnpefeneHue S, p
H Ri

KpyTusHa, Kak MH 3HaeM, NOKa3hBaeT, Ha-
CKOJIbKO M3MEHSIeTCS! aHOAHBIH TOK NpPH HM3MeHe-
HHM CETOYHOro HanpsiXeHns Ha | 8. Bosbmem
H3 ceMelicTBa XapaKTepHCTHK, NPHBENEHHOTO Ha
puc. 135, KpHBYIO, COOTBETCTBYIOILYIO, HafIpHu-
mep, Ua=160 6. Mu BHAHUM, 4TO CETOYHOMY
HaNpsKEeHUIo — 3 8 COOTBETCTBYeT AHOLHHI TOK
3 ma (touka A), a HanpsaXKeHHIO —2 8 — TOK
6 ma (rouka b5). ClemoBare/bHO, IOBHIIEHHE
CETOYHOro HaMnpsKeHHs Ha | 8 BH3HBaeT HaMe-
HEHHe aHoJHoro Toka Ha 3 ma. TakuM oGpasom,

KDYTH3Ha XapaKTepUCTHKH COCTaBJsfeT 3 mals.
PaccmatpuBasi tpeyronbHuk ABB, MoxHO ycra-
HOBMTb, UTO KPpYyTH3Ha paBHa orTHollenHio 6B
K AB. Kpyrusna Tem Gosbille, 4eM Kpyuye KpH-
pas. Takum 006pa3oM, JerKo MOHSTb, MOYEMY
NPHHAT TEPMHH KPyTH3Ha».

Cnenyer OTMETHTb, 4TO KPyTH3Ha Xapakre-
PHCTHK OCTaeTcsl OJMHaKOBOH Ha BceM MpOTS-
JKeHMH TpPSAMOJIMHelHOro yyacTKa KpHBOH, a Ha
crube oHa pe3ko ymenblnaercss (Touka [).

Ilepeiinem Tenepb K ompefelenuio Ko3pdu-
[IMeHTa yCHJIEHHs, TIpPeACTaBJsIONIero CoGOH
OTHOIIEHHe HW3MEHEHHH aHOJZHOTO H CeTOYHOTrO
HanpsXeHUs, AAIOMHX OJHHAKOBOe H3MeHeHHe
aHogHoro ToKa. COelMHUM TODH30HTA/NBHOH JIH-
Huefi Toukn [ m E Ha [ByX COCeNHHX KPHBBHIX.
DTH [Be TOYKH COOTBETCTBYIOT OJHHAKOBOMY
aHOJHOMY TOKy. YTO IpOHCXOQHT, KOrAa M
nepexoauM oT ToukH E kx Touke [P Bo-mep-
BHIX, MH TIOBHIIAaeM <CETOYHOe Hampsi)KeHHe Ha
1,6 8 (nmoToMy, 4To OHO H3MEHsieTcss OT —3 10
—1,5 8); 310 fHosakHO Obl10 GBI BLI3BATBH YBEJH-
HyeHHe aHoJHoro toka. OpgHakKo OH ocTaeTcs He-
H3MeHeHHBIM, TaK Kak 3(pdeKr oT uU3MeHEHHS
CeTOUHOTO HANpsXKeHHs KOMIEHCHpyeTcs CHHKe-
HHEM aHOJHOTO HamnpsiKeHHS, KOTOpO€ YMEHb-
mujgoch Ha 40 8 (Tak Kak c KpUBOH, COOTBETCT-
Bytowmeii Ua=200 6, MBl mepeuin Ha KpUBYIO,
cootBercTBylomylo U, =160 g).

TakuM o6pa3soM, H3MEHeHHe AaHOJHOro Ha-
npsiKennss Ha 40 6 BAMACT HA aHOAHBIA TOK TakK
JKe, KaK M H3MeHeHHe CeTOYHOro HampsXKeHHS
Ha 1,5 8. Ko3pduunedr ycuieHns, npeacras-
nqomuit  co6ofi  OTHOWIEHHe 3THX [ABYX Hamps-
KeHull, mosToMmy pasen 40:1,5=267.

B 3akJi0ueHHe IMOTIBITaEMCS ONpPEJIeJHTh MO
XapaKTepPHCTHKaM BeAHUHHY BHYTpPEHHEero cofpo-

’ THBJIEHHS, KOTOpOE, KaK Mbl TOBOPHJIH, SIBJSET-

csl OTHOLIEHHEM H3MEHEHHsI aHONHOrO HampsxKe-
HHS K BLI3HIBAEMOMY HM H3MEHEHHIO aHOLHOTO
TOKa MNpPH TOCTOSHHOM CeTOYHOM HAampsiXKeHUH.

Ha rpaguke Bce BeNMUHHB, COOTBETCTBYIO-
IIHe OZHOMY M TOMY e CETOYHOMY HampsKe-
HHIO, HaXo#sTCsi HMa BepTHKanu. [loatomy ecau
MbI npmueM, YTO HampsizKcHHe Ha CEeTKe paBHO
—3 8, To 3T0 GYAET BEpPTHKAAb, MPOXOASAILAs Ye-
pe3 TOukKy —3 8 Ha ropH3oHTajJbHOH ocu. Ecnn
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Puc. 135. Kpusble 3aBHCUMOCTH

aHOIHOI'O TOKA OT CETOYHOro Halpsi-
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aHOMHOEe HanpsiKeHHe yBeJHyutb co 160 s (Tou-
ka A) no 200 ¢ (rouka E), TO H3MeHeHHe CO-
crasut 40 6. D10 mosJeueT 3a coGoil NoOBilIe-
HHe ToKa ¢ 3 Ma (B Toure A) pmo 7,5 ma (B
Tourke E), T. e. u3MeHenne Ha 4,5 ma, wim
0,0045 a. CiepoBaTesbHO, BHYTpP€HHee COMpO-
TuBJeHne paBHo 40 :0,0045=8 900 om.

Mun  MoXeM HpPOBEpPHTb CIpPaBEIJIMBOCTH
pasencrBa h=SR;, npuusaB R;=89.xom. B stom
canyyae SR;=3-89=26,7.

Panbine MBl yXe HeNMOCPENCTBEHHO YCTaHO-
BHJIH, 4TO M=26,7;, 2TO AOKas3biBaer, 4To0 B 06-
JIaCTH PAaAMOTEXHHKH LAPCTBYeT MOPSAAOK.

Bxop v BbIxog namnbl

YTo6H HCIOJB30BATH CHOCOGHOCTH JIAMIIBI
YCUIHBAThL IIepeMeHHOe HalpsiKeHue, IOC/AefHee
HYXXHOe MOxaThb MEXJy CeTKOH M KaTOIOM.
Hsmensss Takum 06pasoM MNOTeHLHANd CETKH IO
OTHOUICHUIO K KATONY, MBI BHI3HIBaeM 3HAUHTEJNb-
Hble H3MEHEHHsI aHOMHOI'0 TOKa (B W pa3 G6OJb-
ke, YeM IPH IOfaye HANpsiXKeHUS MeXAy aHo-
IOM H KaToaoM). DTH H3MeHeHHs aHOJZHOro TO-
Ka, KaKk MHl yBHOHM Qajblie, B CBOIO OYepenb
MOTYT YCHJIMBATBhCSI BTOPOH JIaMIOIi.

Takum o6pa3oM, noaJexailee YCHJICHHIO
HanpsixKeHHe TIOmaeTcs B llenb CceTKa — KaTof,
KOTOPYIO MHl YCJIOBHMCS HasHBaTb BXO X OM,
a aHoguylo Helb GyneM Ha3niBaTh BRI XOLOM
JIaMWHL,

[TepeMenHbie HanpsXKeHHsi Ha BXOAE€ OTHO-
CHTEJIbHO MaJlb; Ha BXOJAE TNEepBOii JIaMIH, Ipef-
Ha3HAYEHHON [JIs YCHJEHHSI He3HAUHTeJbHBIX
KoJieGaHuil, co3naBaeMblX BOJIHAMH B aHTEHHOM
KOHTYpe, HampsiKeHHe MOXeT HMeTb BeJIHUHHY
NOPSIAKA HECKOAbBKHX MHKDPOBOJLT WJH JECST-
KOB MHKPOBOJIBT (KOHEYHO, OJIM3KO pacmoJo-
JKEHHBI MOIMHBIH IN€pefaTYHK MOXeT CO31aTh
HanpsiKeHHsT B HeCKOJbKO MuwmiuBoabT). Ha
nocJefHHe Ke JaMIbl B YCHJIHTeNe INpHEeMHHKA
Ha BXOA MOCTYNAalOT YCHJEHHHE HamnpsixKeHHs,
KOTOpHE MOTYT [OCTHraTb HECKOJBKHX BOJBT
M 1axe JeCSTKOB BOJbT.

CwMelleHHe Ha ceTHe

Kpome mnepeMeHHOTO HanpsiKeHHs, TOAa-
BAaeMOTO MeXIy CeTKOH u KaTonoM, Ha certke
HEOGXOQHUMO TaKXe MpelyCMOTPETh HEeKOTOpoe
cpennee 3HaueHHe HANpsiXKeHHS, T. €. NOCTOSH-
HOe HalpsiKeHHe, YCTAHaBJIHBAaeMOE MEXAY CerT-
KOl H KaTO{OM B OTCYTCTBHe IlepPeMEHHOro Ha-
npsikeHus (HapHMep, B May3ax Bo BpeMsi nepe-
nayu). DTO HaNpsKeHHe, Ha3blBaeMOe Ce€TO Y-
HHM CMEImeHHEeM, MOXeT OHThb NOJYYeHO,
HanpuMep, C WOMOMIbIO Gartapen b, BKJIOUeH-
HOM MeXJy ceTKoii u KatomoM (cM. puc. 33) H
onpeneasgoulel pa6o4y0 TOYKY Ha Xapak-
TepucTHKe Jamnul. [lostoMy ecan Ha pHe. 135

aHogHOe Hampsikenue pasHo 160 6, a cerounoe
cMelieHne — 3 8, TO paGouasi TOYKa HaXOOAHTCHA
B Touke A. CpenHuii asomHeli TOK, HJIM TOK
NOKOS, paBeH 3 Ma.

Korna Ha ceTky nopaercsi nepeMeHHOe Ha-
ApsiXeHHe, Hanps’KeHHe H3MEHsIeFCsl  BOKDYT
CpefHero 3HayeHHs, OTKJOHASCh OT Hero B CTO-
poHY Kax OOJBbIIMX, TaK H MEHbUIHX 3HAYEHHH.

Ecny npuHATH HanpsiXKeHHe CMENIeHHs paB-
HBIM — 3 8, a aMIJUTYAy NepeMeHHOro Hamps-
XKeHusl 2 8, TO MTHOBEHHble 3HAYEHHSI Hampsxe-
HUA Ha ceTKe OyOyT H3MeHSTBCH OT —5 IO
—1 6. OgHoBpeMeHHO Oygner H3MEHSITbCH H
aHOAHBIH TOK OTHOCHTEJbHO CPemNHeH BeJHYHHBI
IO KPaiHUX 3HaYeHHil, COOTBETCTBYIOIHUX CETOU-
HbIM HamnpsikeHusiMm —5 u —1 6.

Bo wusfexaHne ucKaXeHHi cjenyer co6Jo-
nath ABa ycioBusi. Ilpexkne Bcero Heo6xomumo,
4TOGH H3MEeHEHHsI aHOJHOTO TOKa GHBIJIM Ipomop-
NHOHAJbHH M3MEHEHHSIM CEeTOYHOTO Halpsxe-
HHA. DTO YCJIOBHE BHUIOJHSETCS, KOTJA@ MIHO-
BEHHBE 3HAUEHHSI CETOYHOr0 HANPSIKEeHHS He
BHIXOAAT 3a Mpejfessl NPsSIMOJHHEHHOR yacTH
XapaKTePHCTHKH. YKaxKeM NOINYTHO, YTO HMEHHO
NIO3TOMY HCKaXKeHHsi, OOGYCJOBJEHHBE HCKPHB-
JieHHeM XapaKTepHCTHKH, HOCST Ha3BaHHMe H e-
JHHefAHHX HMcKaxeHu#. Ilpousnocumnlit
C HEKOTOPDOH TAHHCTBEHHOCTbIO, 3TOT TEPMHH
BCerga OKashBaeT CBOe REACTBHE... Ha TeX, KOMY
HEeH3BeCTeH €ro CMHICJ.

Bropas onacHocTh moOACTeperaer HaCc B
TOYKe, I'le MTHOBEHHO€ 3HayeHHe CeTOYHOro Ha-
NpsiXKeHHus CTaHOBHTCS paBHHM HyJo. Eciu Mmbl
nepeiineM uyepe3 3TO 3HauyeHHe B CTOPOHY MOJIO-
XKHTeNbHHX HampsXKeHHH, TO NOSBHUTCSI CE€T O 4-
HH i} ToK. [Ipoucxonur 310 nMotroMy, 4To ceTka
HayHHAeT NpPUTATHBATH HEKOTOPOe KOJHYECTBO
3JEeKTPOHOB, KOTODHie 0OpasylOT TOK CeTOYHOM
uenn. CeTouHRH TOK HayuHaeT MOSIBJSTHCA [aXKe
npH HEKOTOPOM OTPHHATEJbHOM HOTeHIHale (OT
—1,50 10 —1 8 B 3aBHCHMOCTH OT THIAa JIaM-
nBl), YyTo OOBSCHAeTCS HaJHuHeM HayaJbHOMH
SHEPTHH JIEKTPOHOB, JIMHTHPYEMHIX KaTOLOM.
CeTOYHHH TOK BHI3HIBaeT cepbe3Hbie HCKaXKeHHS.
Ha nonnepxaHue 3TOTO TOKa B CETOYHOH NemH
3aTpayuBaeTcsi HEKOTOpoe KOJHYECTBO 3SHEPTHH,
[I03TOMY TaKOi peXHM paGoThl HEeLOMyCTHM.

Orciona c¢JAedyeT, YTO M2HOBEHHble 3HAYe-
HUSL CeTOMHO020 Hanpsicenus: He OO0ANCHBL BbLXO-
Ourd 3a npedeavt AuHeldHOU 4ACTU XAPAKTepu-
CcTuKkn U He OOAXCHBL 3ax00uTé 8 004aCT6 NOAO-
JicuTesbHolx Hanpssceruti. Tlo3ToMy Heo6XOmRHMO
TaK BHOGHpaTh cMmeuleHue, 4TOOBL pabouas TOu-
Ka HaxoOuaace 8 cepeOuHe NPAMOAUHEUHOU 4Ha-
CTu XApakTepucTuku CcAe8a OT BepPTUKAAbHOL
ocu.

B sromM cayyae, ecau aMIJHATy[a IepeMeH-
HOTO HAampsKeHHs He IPeBHCHT HanpsiKeHHs
CMEIeHHsI, MTHOBEHHHE 3Ha4YeHHs HanpsiKeHHS
Ha ceTKe He BHIHAYT 3a Mpeneib TNpSMOJNHHe-
HOH 4acTH XapaKTepHCTHKH H He NONaxyT B 00-
JIaCTh MOMOMHTEJNbHHX HanpsKeRHH.
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KOMMEHTAPHHN K JIEBATOH BECEIE

MuxpodgoH

B 3roit 6ecene JIio6osHafiKuH 3aHsJICA H3Y-
yeHHeM MEepBHX 3BEHbeB LENH pajHoNnepenauu.
On HavaJ ¢ HayaJga — ¢ MHKpod)OHa M mocTyna-
IOIMX HA Hero 3BYKOBHX KOJeGaHHH.

3ByKoBHe xoseGaHHsi — BHOpALHK MOJIEKY.T
BO3AyXa ¢ 4acTOTOH OT 16 2y (caMuii HU3KMA
Ton) no 16000 ey (uamGosmee BHICOKHI TOH)
npeo6pa3yloTcsi € TOMOINBIO MHKpodoHa B CO-
OTBETCTBYIOIlHE  HM3MEHEHMsT  3JEeKTPHUECKOro
TOKa.

Onucannntit JI10603HaHKHHEM YT OJbHBH H
MuKpoOG oH, paboramouuit Ha TpHHIHIE H3-
MEHEHHSI COTPOTHBJIEHMsi, OUeHb UYBCTBHTEJIEH
[a¥Ke K OTHOCHTeJBHO cJiabhiM 3ByKaM, HO MMeEer
HEKOTOpHEe HEeROCTAaTKH, Mellalolmue UHCTOMY
pocnpousBeqeHuio 3Byuyanus. CymecTBylT Ipy-
rue cucreMh MHKpodoHOB, GoJiee COBeplUIGHHHIE,
HO MeHee UyBCTBHTEJbHHE; OJHAKO 3TO He HMe-
er GOJIbLUIOro 3HAUEHHS, TaK KaK ¢ TIOMOLIbIO
JiaMI  BCerja MOZXKHO YCHJHTh cjabble MHKpO-
¢ounsie TokH. K 6oJiee coBeplieHHHIM OTHOCST-
ci OJJeKTpPOLMHaAMHYeCKHEe MHUKPO-
¢ oHB, B KOTOPHIX Jierkasi KaTyumka KoJe6ser-
csl mojJ BO37eHCTBHEM 3BYKOBBIX BOJH B MarHHT-
HOM TIOJIe MarHMTa; MHl 3HaeM, 4TO B 3THX YCJO-
BHAX B KaTylIKe NOSIBJSIOTCS HaBeJeHHHE TOKH.

Mogaynsauus
MukpoponHHill TOK, 3JIeKTPHUECKH TOYHO
BOCHPOH3BOASIIMHA  3BYKOBHE  BOJIHB, HMeeT

CJMIIKOM HH3KYI0 YacCTOTy, UYTOGH IOpOXIaTh
3JeKTPOMarHuTHHeE BOJHHEL. JJsi mepenaun ToKa
HH3KOH YaCTOTH yepe3 INPOCTPAHCTBO, OTHEJSIO-
1mee TepefaloUyl0 aHTEHHY OT TNpHeMHOH, ero
HYXKHO BBECTH B TOK BBICOKOH YacTOThl, KOTO-
pHil crnocoGeH CO34aBaTh PaXHOBOJHHL.

Kakum 06pa3oM BBOASIT HH3KYIO 4YacTtoTy B
TOK BBHICOKOH udactorel? HWum, mosaw3ysick TexHu-
yeckoli TepMHHOJIOTHelH, KakuM o6pa3oM ocylue-
cTBIsieTci MO JAYJASIHs BHCOKOH 4YacTOTH
HU3KOH uacToToii?

B uncroM BHIe, 6e3 MOARYJSLHH, TOK BBHICO-
KO 4acTOTH HMeer (OpPMYy OGHUYHOrO TlepeMeH-
HOrO TOKa, KOTOPHH HaM Yy»Xe [OCTaTOYHO XO-
poulo usBecteH, (cM. puc. 38, a). B pesynsrare
MOLYJISIUHH TIPABHJIBHHN CTpPOH OTHENBHHIX aM-
TUIMTYA TOKa BBICOKOH YaCTOTH Hapylaercs.
OHH ymJIMHSIOTCS HJIH YKODayHBalOTCS B COOT-
BeTCTBMH ¢ (opMoil ToKa HHM3KOH uacToTH (pHC.
38, 6). Ecay coeMHHTD BCEe BEPXYIUKH OTHENBHBIX
TIONyIIePHOAOB, TO TOJYYHTCS KpHBasi (u306pa-
JKeHHasl Ha pHC. 38, 8 IYHKTHpPOM), HMMeIOHIax
¢opMy MHKPODOHHOTO TOKA.

B 3roM HepaBeHCTBe aMILINTYX TOKa BHICO-
KOH YacTOTHl CKDHITA HH3Kasi Yacrora. TakKum
06pa3oM, MOAYJSUHS SBJSETCS CBOEOGPA3ZHHM
(opMHpoBaHHeM BBICOKOYACTOTHOrO TOKa.

OnucaHHasi HaMH cHCTEMa MOAYJSLYH HOCHT
Ha3BaHHe aAMINJHUTYXHOH MOOAYJAALHH,
MOTOMY YTO MMEHHO aMINIHTyAa BBICOKOYaCTOT-
HBIX KOJeOGaHHH H3MeHsSleTCsi B DPHTME HH3KOH
4acToThl. ORHAKO HH3KOH YaCTOTOH MOMKHO BO3-

neHCTBOBaTh Ha JAPYToff NapaMerp BHICOKOUa-
CTOTHOTO TOKAa — €ro 4acTory. B yacrorTHoO#
MOAYJSAUHKH, KaK Ha3HBalOT 3TOT MeTOJ,
aMIVIUTy[a TOKA BHICOKOM 4YacTOTH OCTaercs
NOCTOSIHHOMA, a H3MeHsieTCsi 4acToTa B GOJbLIYIO
WA MEHBHIYIO CTODOHY OT CpeIHero 3HauyeHHs
NPONOPUHOHANILHO MIHOBEHHHIM 3HAUEHHSIM MO-
LYJHPYIOLETO TOKA HU3KOH 4dacTtoTh. Huxe Mu
pPaccMOTpHM 3TOT METOL UYaCTOTHOH MOZRYJISILIH,
NPHMEHSIOMmEHACS Ha YJIbTPAKOPOTKHX BOJHAX.

Mepepnatuuk

Tox BHICOKOH YacTOTH (HEMOLYJHPOBaH-
HHIH) cO3[aeTCs JIAMMOH, BXOAsiedl B COCTaB
resepartopa. erepoauH npueMHHKa SIBJIsieT-
csi MpHMEpOM Takoro ycrpoicrBa, u Jlio6osHaii-
KHH OBLT TIpaB, 3afepXKaBUIMCh HA aHaJH3e ero
pa6oThl.

He BosBpamasick k JeraisiM pasjHyHHX
craguid Tpollecca BO36GYXKIEHHs: He3aTyXaloUHX
KoJieGaHHH, HAaTNOMHHM JIMIb, YyTO OCHOBHOH ya-
CTbIO reHepaTopa siBJsieTCst KoJieGaTeNbHH KOH-
TYP MEXAYy CeTKOH M KaToAOM JiaMihl, HHIYK-
THBHO CBSI3aHHBHIH C KaTyIIKOH B ee aHOXHOM
uenu. [TocsienoBaTesbHO uepepyiOlIHecst 3apsibl
H paspsifel KOHJEHCAaTopa KOoJe(aTelbHOTO KOH-
Typa CO3RalOT TOK BHICOKOH 4YacTOTH, KOTOPHIl
npekpaTuiicsi OH uyepe3 HEKOTOPOE KOJIHUECTBO
nepuogoB (Kak 3TO TIOKa3aHo Ha puc. 21, a),
ecan Obl B COOTBETCTBYIOIIHE MOMEHTH KaTyulKa
B aHOJHON lenu He IiepeiaBasta uepe3 HHIYK-
THBHYIO CBfI3b B KaTYIIKy KOJie6aTeJbHOrO KOH-
Typa 3HEPruio, HeOGXORHMYIO [/ MNOTIOJHEHHS
norepb. busaromapsi 3TOMy HenpepHBHO B0306-
HOBJIIEMOMY TIONOJIHEHHIO SHeprHM BO3GYXKieH-
HHE KOJie6aHHs NONAEPHKUBAIOTCS € TIOCTOSIHHON
aMIVIHTYROH M 4acTOTOH, DaBHOH pe30HaHCHOI
4yacToTe KoJe6aTesbHOrO KOHTYpa.

B xoHeuHOM HTOre kKoJeGaHusi reHeparTopa
TIOANEPKHBAIOTCS 3@ CYeT SHEePrMH aHOIHOTO
TOKa.

B nmepemaruuke (puc. 136) orTHOCHTE/NBHO
crabele KoseGaHusT 3ajaloUmero reHepa-
TOpa YCHJIHBAIOTCS INepej mogayed HX B Te-
penalllyi0 aHTeHHY MOIIHBIM BBHICOKOYAaCTOTHEIM

! 6
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3

Puc. 136. Baok-cxema panmotenedoHHoro me-
penaryuka.
I — mukpodon; 2 — MUKPODOHEBLIA ycHINTENb; 3 — MORY-

JATOpP; 4 — 3aNaIUMil TeHepaTop: 5 — YCHAUTENb BbLICO-
KOil uyacToThl; 6 — Neperaioias aHTeHHa,
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yeunureneM. OfuH u3 KackajgoB 3TOTO YCHJIHTe-
Jifl HCIOJIb3YeTCH IJISl MaHHNYJISALUHH C MOMOLILBIO
KJIOuUa, paspHBAIOLIero Lelb, B clydae TeJerpa-
GHH WIH 1JS MOAYJIAUHH MHKPOQOHHHM TOKOM
B Cayyae TeneoHuu. MHKpooOHHE TOK B 60JIb-
UI4HCTBE CJayyaeB CJHHIIKOM cnaf, dYTOGH M
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saliiaiisitinheins

MOXHO OBJIO HENOCpeNCTBEeHHO MONYJHpOBazb
BHICOKYyIO uacToTy. IlosTomy mepen moaaueit Ha
MoayJAsaTop ero ycuaupaior. CxeMa pamHoTe-
JedhoHHOrOo  mepenaTrydka, IpUBeleHHad  Ha
puc. 37, oueHnp ymNpolllena; OHa CIAyXuJaa JHIp
OISl TosiCHeHHsl NMPHHOuNA PaGOTHL

KOMMEHTAPUH K AECATOH BECEJIE

Tene'tbOHHble TPYOHH

Ecsu navaloM panuoresnedoHHOH Iemu CIy-
XKHT MHKpodOH, TO TOCJHEJHHM €€ 3BEHOM SiB-
Jgstorest Tesaedonnsle Tpy6ku. ViMenso omm (uiau
UX Onuskufi M GoJsiee MOINHBIH POACTBEHHHMK
TPOMKOTOBODHTENb) BHIIOJHSIOT GYHKLUHH, 00-
patHele GYHKHHSAM Mukpodona: npeBpauleHne
TOKOB HH3KOA 4yacToTH B 3ByKOBHE KoJjleGaHusl.

Puc. 137. YcrpoiictBo
TeneGoHHHX TpPYOOK.
1 — 371eKTPOMATHUT; 2— MEM-
6paHa; 3 — aKyCTUYECKHE
pactpy6; 4 — xopnyc; 55—
NUTAIOMUA NPOBOA,.

Teneponusle TpyOKH CcOCTOST M3 3JIEKTPO-
MarHuTa C CepieyHHKOM H3 HaMarHMUeHHOH CTa-
JIM, YCTaHOBJIEHHOTO [03aJH TOHKOH YHpYroi
crajgbuoil MemGpausl (puc. 137¥. Bce 310 pasme-
LIEHO B METa/LIMYeCKOM WJI¥ IIJIACTMacCOBOM
kopnyce. Ilepemennble TOKH HH3KOA HacTOTH,
mporekass Mo OOMOTKaM 3JeKTDOMarsura, rofme-
PEMEHHO YBEJMYMBAIOT MJIHM YMEHbIIAOT HaMar-
HHYEHHOCTb CepHeuHHKa, KOTOPHIH CHJbHEee HIH
cnabee npursruBaer MeMGpany. Ilocaennsis
GoJbllle WX MeHblle u3rHbaeTcs B PHTMe H3Me-
HeHuil ToKa. CoslaHHBIe TakHM obGpa3om BHOpa-
LMA NepefaloTcst OKpyKalouleMy BO3JyXy H pac-
NPOCTPaHSIOTCS B BHAE 3BYKOBHIX BosH. Ecau Hu
OQHO M3 MHOTOYHCJEHHHX Tnpeobpa3oBaHHH, KO-
TOphle nNpeTeprneBaeT TOK MeXXy MHKpodoHOM
nepenaTunka u TeJeOHHHIMH TPyOKaMH NpHEM-
HYKa, He HCKasWjad ero, TO BOCHPOH3BOXAHMBIH
Tpy6KaMu 3BYK OYyNeT TOYHO COOTBETCTBOBAaThb
3BYKY, NonaBlleMy Ha MHKpOdoH.

B E. A#cGepr. Panuno

JeTexTupoBaHHe

UYepes TenedoHHble TPYOGKH NOJIKEH 1POXO-
IATh TOK HuaKo# uacroru. Cosepulenso Gecro-
JIE3HO MBHTaThCsi THTaTh HAYWHHMKH MOIYJHPO-
BaHHBIM TOKOM BHICOKOfi uacToTH. MeMmGpaHa,
HMeIoIasi CJAMIIKOM GOJIbIIYIO HHEpLHIO, He CTa-
Jia 66 BHOpPHPOBATh HAa TaKOi BHICOKO# uacToTe,
Opnnako ecau OB 3TO H 0Ka3ajoCh BO3MOMHEIM,
BOCIIPOH3BEIeHHHA «3BYyK» HMeJ OBl CTOJb BHI-
COKYI0O 4acTOTy, KOTOpYiO dYeJOBeyeckoe yXo He
BocrpuHHMaeT. Kpome toro, TOK BHICOKO# ua-
CTOTH He Mpofger uyepe3 OOMOTKH TesleQOHHHX
TPYy6OK M3-32 HX CJAMIIKOM GOJIBLIOTO WHAYKTHB-
HOro COnpoTHBJEHHA. TPH NPHYHHHE, U3 KOTOPHIX
IOCTAaTOYHO KaXJoH OT[AeNbHO B3SITOH, MpPHUBO-
OST K HeoOXOXMMOCTH OCYILIECTBHTb OMepalHuio,
06paTHYI0 MOJYJALHH: BHIAEIUTH H3 MOLYJHPO-
BaHHOTO TOKa BHICOKOH UYacCTOTH ero HH3Koua-
CTOTHYIO COCTaBJAIOIYI0. DTa Onepamusi HOCHT
Ha3BaHHe NEeTEeKTHDOBAHHUSA (MHOrga roBo-
PAT A eMO Ay JslHud). -

Hnrs svi0esenuss HU3KOYACTOTHOU COCTABAA-
rowell modyauposannozo Toka ez0 O0CTATOYHO
BLINPAMUTL, T. €. JIONaBHTb BCE MOJyIEepHOIH
onHo# u3 mnousipHocteli. Takum oO6pasoM, moay-
YalOTCA HMIYJbCH TOKAa, HMEIOIIHE TOJBbKO OXHO
HanpaBpJ/ieHHe M CJelylollHe OAHMH 3a APYTHM B
pUTMe BBICOKOH YacTOTH, aMIUIATyga KOTOpPHIX
H3MEHSIETCS B COOTBeTCTBHM C (popMoil TOKa Hu3-
Kofi yactoThl (cM. puc. 40, 6). lécTaTouHo Ha-
KONHTb 3TH MMINYJbCH Ha 0oOKJlagKax KOHjeHca-
TOpa MaJIoi eMKOCTH, 4TOOBI, pa3psxKasi ero Ha
teseoHHne Tpy6kn (miam soboe Lpyroe compo-
TURJIEHHE), CO31aTh TOK HH3KOH uacTH>TH (pHC.
40, 8). TakoB oOmuit CMBICA mpolecca AeTeK-
THpoBaHusi. PaccMOTpUM mozxpoGHee  crocoGhl
€ro OCYIIeCTBJICHHS.

JeTexTopbl

BrimpsiMyiende ToKa MPOM3BOIMTCS C MO-
MOIIBIO NMPOBOJHHKA C ONHOCTOPOHHEH NPOBOIH-

© MocTbl0. Takoif NPOBOIHUK HMeeT OTHOCHTEJb-

Ho HeG6oJbllIoe CONPOTHBJEHHE TNPH MPOXOXKIe-
HUX TOKA B OJHOM HalpaBJeHHH H 3HAUHUTEJbHO
Gosbliee (u1M fnaxe GeckoHeyHo G6oJbllioe) B
IpYyroM HanpapJeHHH. JIaMmoBHH OO MOXeT
CIyXKHTb TPHMEPOM JeTeKTopa ¢ G6GecKOHeyHO
GOJIbIINM CONpPOTHBJEHHEM B <«3alpelleHHOM Ha-
nparJeHHH», MOTOMY UTO 3JEKTPOHH HE MOryT
NpoATH B HampaBJEHHH OT aHOLa K Kartomy. [e-
TEKTOPH C TaK Ha3hlBaeMBIM HENOCTOSIHHBIM KOH-
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TaKTOM, M3 KOTOPHIX B npouliom 6un HauGonee
H3BECTEH TaJIeHOBHI eTeKTOp C TOYEYHBIM KOH-
TaKTOM, NPONYCKAalOT B OJHOM HamnpaBJeHHH TOK
3HAUUTEJbHO O0JblIeH BEeJHYMHBI, YeM B OPYTOM.

Jlio603HakkuH Obl1 INpaB, yTBepXkKpas, 4TO
mobGasi acumMMeTpusi (¢pusuueckas, XHUMHUeCKaq
WIH TeOMeTpPHUecKasi) MeXAY MABYMSI COIpHKa-
CalOMIUMHUCS TeJaMH, onpejessieT HEOJHHAKOBYIO
NpPOBOAMMOCTE B O0GOHX HampasJeHusAx. A Tak
KaK MOeaNbHO#l CHMMETPHH HHKOraa He ObIBaer,
TO MOXHO CKasaTb, YTO BCe HEHJeajbHbie KOH-
TakTH B GoJsblled WIW MEHblell CTeNneHH OeTekK-
THPYIOT. DTO siBJeHHe yacTo OGbIBaeT BecbMa He-
xenarenbHeM. OTcioga BO3HHKaeT ONACHOCTD
MJIOX¥X KOHTAaKTOB H HEOOXOAHMOCTb NPUMEHATH
naiiky KOHTaKTOB NpH cOGOpKe pagMONpHEMHHKA.

KpucTa/JIHueCKHii J[ETeKTOP C HernocTOsH-
HHM KOHTAaKTOM HMeeT IIpeMMylLlecTBa Iepef
JIaMNOBEIM OHOAOM B TOM, YTO He TpebyeT ToKa
HakKala, # ycTylnaeT eMy B TOM, YTO MOXKeT fe-
TEKTHPOBATh JHIIb oYeHb cJabbie TOKH. B maummu
JHH KDHCTAMJIHYECKHI [OeTeKTOp IpPHMEHsieTCst
Jumib B Ge3/IaMIOBREIX DafMONpHEMHHKAX, B KO-
TOpHIx BodOle HeT YCHJCHHS M OueHb cJabeblil
TOK aHTEHHHB IIoC/e [eTeKTHPOBAHHS MNOAAeTcs
HEeINoCPeACTBeHHO Ha TesedoHHHe TPyOkH. Takue
NpPHEMHHKH NPUTOAHH [JSi pPHeMa TOJBKO MeCT-
HHIX nepejgau.

-Ho pa3Bse He sipisieTcst 4ynoM gae TakoH
NPHEMHHK, B KOTOPOM HHMYTOXKHOH YacTHUH
SHEPruM, NOJNYYEHHOIl aHTEHHOH H3 INPOCTpaHET-
Ba, [OCTATOYHO AJA INpHBEJeHHS B [BHXeHHE
MemOpaHel TejedOHHHX TPYGOK...?

Koupencatop, cayxamuid a/si HaKamjauBa-
HHSi OJHOHANPABJEHHHX HMIIYJbCOB BBIIPSM-
JIEHHOTO0 TOKa, JOJIKeH HMeTb JOCTaTOYHO Ma-
JIYIO €MKOCTb, YTOOH IpencTaBasitb 6oJbLioe co-

carop. OGEIYHO HCMOMBL3YETCH KOHAEHCATOP €M-
Kocthio g0 2000 ng.

Jlo6aBHM, 4YTO B COBpPEMEHHHX JaMIOBHX
NPHEMHHKAX YaCTO NPHMEHSIIOT IIOJNYNPOBOJHH-
KOBLIE [IeTeKTOPHl, IepMaHHeBble HJH KpeMHHe-
Bble, He YCTynamolide JaMIOBHM JHOAAM H He
Tpebyomue HakaJa,

AHO,E!,HOG AEeTeHTHpOBaHHe

Tpuon mnosBojsieT OZHOBPEMEHHO OCYIIeCT-
BAATH [eTEeKTHPOBaHHE H YCHJIEHHE MOMIYJHpO-
BaHHOro Toka. Jljsi 3TOro nopjexaiiee nerex-
THDOBAHHIO HalpsXKeHHe MOoJaercsi MeXAy CerT-
KOH M KaTomoM JIaMIbl, NIPHYEM OTPHUATENbHOE
HanpsikeHHe CMeUIeHusi JOJXKHO OHTbH OoJbllle,
4yeM NPH HCIOJb30BaHWM JaMIBl B KauecTBe YCH-
JUTeJNIsi, TaK KakK Heo6XoAuMo, 4ToOH pabouas
TouKa Obla CMelleHa K HUIXKHeMy H3ruby Xxa-
PaKTEPHCTHKH. B TakuX ycJAOBHAX OTpHUATeNb-
Hble IOJynepHonbl BHCOKOYAaCTOTHOTO Hampsixe-
HUSE f[anyTt JHLb Majoe CHHXKEHHe aHOJHOro
TOKa, a MOJOXHTeJNbHHE M0JylIepHoabl BH30BYT
3HAUUTeJbHOE YBeJHYeHHe aHopgHoro Toka. Ilo-
ciaennuil npumer ¢GopMy CepuH OJHOHANpaBJEH-
HBIX MMIYJbCOB BBICOKOH YacTOTH C MEHSIIOLIH-
MHCSI aMIUIHTYAaMH.

KonpeHncatop, BK/IIOYEHHHH B aHOAHYIO LeNb
H 3apsiKaeMblii MMIyJbCaMH, co3faeT B Tele-
dounblx TpybKax (maM J060i Apyroit Harpys-
Ke) TOK HHM3KOH uyacToTH. B 3TOM u cocToHT
CYWHOCT OeTeKTUPOBAHUS Ha HujcHem u3eube
CeTO4YHOU XapaxkTepuCTUKU, Ha3HIBaeMoro a H o -
HBHIM ONeTeKTHpOBaHHeM. B npuHuune
OHO CBOOUTCSE K HePaBHOMEDHOMY YCHJIEHHIO
[IOJIOKHUTENbHBIX ¥ OTPHLATEJbHHX [OJyNepHo-

[POTHBJEHAE /IS TOKA HM3KOH YacTOTH, TaK KaK  J0B MOAYJHPOBAHHBIX  BBICOKOYACTOTHBIX HM-
¥Haye STOT TOK 3aMKHyJca OBl Yepe3 KOHJEH-  IyJbCOB.
—_—

ROMMEHTAPIH
K OJUHHATIATOI BECEJE

YcuneHHe BbLICOKOM
H HH3KOH 4YacCTOThbl

B GonmbmuHCTBE NPHEMHHKOB MNDHMEHSIETCS
YCH/IEHHe CHMTHaJOB Kak 10, TaK H II0C/]e [eTeK-
THpOBaHHA. BHICOKYI0 uyacToTy Heo6XoQHMO yCH-
JIATb, YTOOH HamnpsiKeHue, MOgaBaeMoe Ha fe-
TEKTOP, HMEJIO BEJHYHHY, NOCTATOUHYIO aJisi je-
TEKTHPOBAHHSI B HOPMaJbHHIX ycjoBusx. Cie-
AYeT OTMETHTb, YTO KaXAHH JeTeKTOp HMeer
CBOH «NOPOT YYBCTBHTEJNBHOCTH», ONpeeJisieMBIH
caMbiM HH3KHM HanpsiKeHueM, KOTOPOE OH emlie
MOXKET YyHOBJETBOPHTEJNbHO NeTEKTHPOBaTh. Ta-
KuM o06pa3oM, KOrja mno Kakoi-1u60 npHunHe
(Gonbmiasi yRaJeHHOCTh WJHM Majasi MOIIHOCTB
nepenaTynKa) HanpsiKeHde, OJaBaeMoe Ha fe-
TEKTOp, MeHblUe NOPOroBOro HalpsKeHusi, JeTCK-

THpOBaHHe OyleT, OTCYTCTBOBATb HIH OKaMKeTcs
HEY0BJIETBOPHUTEJBHBIM.

CrnenoBaTe/IbHO, YCHJIEHHE BBHICOKOH 4acTOTHI
[MO3BOJISIET [PHHATH [axe MaJOMOLUIHBIE HJIH
yaaJeHHHE MepefaTuHKH; OHO CJYXHT, TaKHM
o6pa3oM, [Jis IOBHIIEHHsT YYBCTBHTENBHOCTH
npuemnnka. IToMuMo 3Toro, cxemy uenefi cBA3H
MEXIYy KacKajaM# BBICOKOH uacToThl BHOHPAIOT
TaKoH, YTOGH NOBHICHTL H3OGHPATEJNbLHOCTH INPH-
eMHHKa.

JleTekTHpOBaHHOE HANpsiKeHWe, Kak NpaBH-
JIO, CJIMIIKOM MaJjo, 4TOOH €ro MOXHO OHJIO II0-
naTb HEenoCPeACTBEHHO Ha TPOMKOTOBOPHTEJbD.,
Tak Kak K mociieqHeMy HYXHO NojxBecTH Golee
WIH MeHee 3HAYMTE]bHYIO 3HEpPTrHio, [ocje Je-
TEKTHPOBAaHHS HEOOXOQMMO YCHJIEHHe HH3KOMH
YacTOTHI.

Ilpu nopaue Ha BXOA JaMOH (MCuSAY CeT-
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KO M KaTogoM) NepeMEeHHOTro Hampsi)KeHHsI BO3-
HHKaeT mnepeMeHHbI# aHOAHHA ToK. Ecinm Heo6-
XOAHMO HCIIOJIb30BaTh elle OAHY YCHJIHTEJNbHYIO
Jamiy, To cjenyer Ipexiae Bcero Ipeo6paso-
BaTh IePeMEeHHBIl TOK B INePeMEHHOe Hamnps-
XKenue,

TpaHcopmartop

dTa omnepamusi MoXeT BHINOJHSITbCA He-
CKONMBKHUMH crnoco6amu. OnuH M3 HauGosee pac-
NPOCTPAHEHHBIX  3aKJI04aeTcsi B [PHMeHeHUU
Tpancdopmaropa Hamomuum, yro tpanc-
¢dopmaTop mnpeacraBasier oGO COBOKYNHOCTb
IBYX HHAYKTHBHO CBsi3aHHHX o6motok. [Ipm mo-
naye nepeMeHHOro HampsiXKeHHs Ha OJHy H3 06-
MOTOK, XOTODYIO Ha30BeM NEepBHYHOH, Ha
Apyro# oOMOTKe, HocAuweH Ha3BaHHE BTO D H Y-
H 0 Hi, MosiBsieTCA HaNpsiKeHue 3Toi XKe (HOpMBL
Ecnin o6e OOGMOTKH HMEIOT OJMHAKOBOE KOJH-
YecTBO BHTKOB, TO HaNpsiKeHHe, HHAYKTHPOBAH-
HOE BO BTOpPHYHOH OGMOTKe, Gyner paBHO Ha-
NPSKEeHHIO, NogaHHOMY Ha mHepBHuHylo. Eciu Xe
BO BTODHYHOH OO6MOTKe BHTKOB O6yneT BjBoe
Gosbllle, ueM B IepBHUHOl OGMOTKe, TaK Kak ee
MOXKHO paccCMaTPHBaTh KaK COCTOSILIYIO U3 OBYX
NI0CJIeIOBATENIBHO CO€JHHEHHHX OGMOTOK, B Ka-
KI0M M3 KOTOPHX KOJHUECTBO BHTKOB TakKoe Xe,
Kak B nepBuHyHOil ob6moTke. B arom cayuae Ha
Kaxaod H3 OOMOTOK BO3HHKHET Takoe XKe Ha-
NpsiKeHue, KaK Ha [epBHUHONA, a mpu mocjaeno-
BaTeJbHOM coeqHHeHUH o0a HanpsiKeHusi CyM-
MUPYIOTCSL.

BooGuie orxOwenue HanpajceHus 8TOPUHHOLU
OOMOTKU K HANpANCEHUIO NepsudHol pasHo OT-
HOWeHUIO KOAUYECT8 BUTKO8 8 3TUX OOMOTKAX.
Ecnu Bo BTOpHuHOHl 06GMOTKE BHTKOB GoJblie,
yeM B IepBHYHOH, TpaHchOpMaTop HasHBaeTcs
MoOBHW a0 UM, OPd OGDPATHOM COOTHOlle-
HUH KOJIMUECTB BHTKOB TpaHchopmaTtop HasH-
BaeTcsi MOHHU X alou M. OTHOLIEHHEe KOJMHYe-
CTBa BMTKOB BTODHYHOH OGMOTKH K KOJHYECTBY
BUTKOB TepPBUYHOH HOCHT Ha3BaHue K03} P u-
nLHeHTa TpancbopmMauuu Y mNoBBIIAI-
KX TpaHcopMaTtopoB OHo 6oOJblie, a y NOHH-
KAIOMWUX — MeHbllle eIUHHIUBL.

Baaropnaps BHCOKOH MAarHMHTHOR mnpoHuuae-
MOCTH CTaJIbHEIX CEpPHAEYHHKOB HX INPUMEHSIOT B
TpaHchopMaTopax, NpelHasHAYEHHBX AJsT TOKOB
HU3KOH yacToTH. Bo H36exkanue mnosBJeHuss B
cepheuyHUKe HHAYKTHPOBAHHHX TOKOB (TakK Ha-
3piBaeMbIX TOKOB ®yKo, mam BHXPEeBH X TO-
K OB), SBJSIOMIMXCS NPUYHHON B3HAYHUTENBHOM
IIOTepH SHEepPruH, CepaeyHHUK HabupaeTcs U3 TOH-
KHX M30MMPOBAHHHIX MJIACTHH.

Tpancopmatopnl 1Jsi  BHICOKOH  4YacTOTH
TaKXe MOTYT UMETb MAarHUTHHIfl CepaeyHuK, HO
B 3TOM CJyuyae pasjesieHHsi CepleyHMKa Ha TOH-
KHe IIJIaCTHHH yXKe HelOCTaTO4HO, YTOOH H36e-
XaTh IIOTepb SHepruu Ha BuxpeBnle Toku. Cep-
JIeYHHKH BBICOKOYACTOTHHIX KaTylleK Heo6X0aH-
MO [efaTh M3 ¥KejesHoro IHopollKa, B KOTOPOM
Kaxnoe MHKDOCKONHYecKoe 3epHBILIKO H30J4pO-
BAHO HM3JEKTPHKOM OT COCEJHHX 3epHBILIeK.

H, nakonen, B TpaHcdopmaropax AJisi oyeHb
BBICOKHX YaCTOT BoOOWIe CJefyeT OTKa3aThbCsi
OT HCHOJb30BaHHA CepleuHHKa. Tak, Hampumep,
TpaHcopMaTopHl AJst yABTPAKOPOTKHX BOJH He
MMEIOT HUKaKoro cCepAeYHHKa M 4acTo H3roTas-
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JIUBAIOTCA H3 2XKECTKOro roJioro TmpoBona Ge3
H30JIILHOHHOIO0 KapkKaca, TaK KakK B JH3JIEKTpHU-
Ke, MOMENIeHHOM B 3JeKTpHYecKoe IoJe BHICO-
KOH YacTOTH, TaKMKe HMEIOT MeCTOo TIQTEepH.,

" TpaHcdopmaTopHas CBs3b

Tpancdopmarop B KayecTBe 3JieMeHTa CBs-
31 MeXIy NByMsi JlaMIaMH BKJIO4aeTcs cJeayio-
LiHM 06pa3oM: NmepBHUHAasi 06MOTKa — Ha BHIXO[
nepBOf JNaMnbl (MeXay aHOAOM H TIOJNOMKHTEJb-
HBIM TIOJIOCOM HCTOUHHKAa aHOJHOTO Hampsixke-
HHsI), BTOpPHYHAasi OOGMOTKa — Ha BXO04 BTOpOH
JaMObl (MeXnay ceTkoit m karomom). Takum 06-
pa3oM, H3MEHEHHs BEJHMUHHBl aHOJAHOTO TOKa B
nepBHYHO oO6MoTKe OyayT mnpeo6pa3oBaHH BO
BTOPHYHOH OGMOTKe B TepeMeHHOe HanpsiKeHHe,
NOAAaBAEMOE Ha BXOJ CJAeAylollel JIaMIH,

ABTOMaTHYECKOE CMeLleHHe

[TuTanne aHogOB BCeX JiaMm IIPHEMHHKA
OCylIecTBJsieTCA OT OLHOTO OOGLIero HCTOYHHKA
aHOJHOTO HampsiKeHud. [as CO3N3HHA XKe OT-
pPHIATEJBHOTO CMeLIeHHss Ha ceTkKax Jamin
HCHOJb3yeTcd TNageHue HanpsiXeHHUF,
co3naBaeMoe aHOAHHM TOKOM KaXao# Jamnl
Ha CONpPOTHUBJIEHHH, BKJIOYEHHOM MEXKAY KaToAOM
H OTPHUIATEJbHBIM IIOJIIOCOM HCTOYHHKA aHOLHOIO
HanpsixKeHus.

ITaneHneM HanpaXeHus Ha3bHBAlOT HanpA-
KEeHHe, cO3/laBaeMOe Ha KOHLAX CONPOTHBJEHHS
npoxoasimuMm yepes Hero TokoM. Ilo 3akony Oma
najeHue HaNpsiKeHUsT paBHO NPOU3BEIEHUIO TOKA
(s ammepax) Ha comporuBieHue (B 'OMax):
U=IR. Takum o6pa3om, eciu MeXay KaTOIOM
U OTPHLATENbHBIM IIOJIOCOM AHOLHOTO HampsiKe-
HHUS BKJIOueHo comporusjenue 2000 om, To npu
anogHoM, TokKe 0,003 a mnameHue HanpsKeHHS
cocraBut 0,003 -2 000=6 8.

B cooTBeTcTBHM C HampaBJieHHEM TOKa KO-
Hel CONPOTHBJIEHHS,, COeJHHEHHHH ¢ OTpHua-
TeJIbHBIM I0JIIOCOM AaHOAHOTO HalpsKeHud, CTa-
HOBHTCSI OTPHUATEJNBHBIM MO OTHOWIEHHIO K Ka-
tony. K 3TomMy KoHmy H cjefyeT NOAKJIOUHTH
Lenb CceTKH, YTOGH NOTEHLHaa ceTku GBI OTpH-
nareJbHBIM OTHOCHTENbHO KaTtoaa (puc. 50).

OnHako HeMeNJeHHO BO3HUKAaeT TPYAHOCTD.
CMelenne JOJMKHO HMeTb ONpPeJesIeHHYI0 ¥ BO3-
MOXHO GoJiee NOCTOSIHHYIO BEJIHUHHY, B TO Bpe-
Ms KaK CO3JaloliMil NaJeHHe HanpsAXKeHHs aHo1-
HBI TOK HMeeT NepeMEeHHYIO BeJHYHHYy, 110 Kpai-
Heil Mepe INpM HaJIUYMM HAa BXOAE JaMmbl Iepe-
MEHHOTO HalpsiKeHHsi. B 3Tux ycjoBusix mnase-
HHE HamNpsXeHusd, UCHoJb3yeMoe B KauecTBe ce-
TOUHOrO CMELIEHHsl, TaK¥Xe CTAHOBHTCSI IlepeMeH-
HeiM. Kak MOXHO 3TOMYy [OMOYbL?

PaspeneHne coctaBafOLLMX

PaccmarpuBast BHHMarenbHee (opMy aHon-
HOTO TOKa, MBI MOXEM OTMeTHTb, 4TO, GyAyuH
ONHOH TIONAPHOCTH (IIOTOMY 4YTO B JiaMIe 3JeK-
TPOHBl MOTYT NepeMemarscs TOJMbKO B OAHY CTO-
POHY — OT KaToja K aHoAdy), OH H3MEHsieTCs Mo
BEJIMYHHE B COOTBETCTBHH C H3MEHEHHSIMH CeTOu-
noro Hanpsaxeuus, B xauecrBe HexoropoHl a6-
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Puc. 138. Ilyapcupyouuit aHoAHbI TOK
(A) MOXHO pacCMaTpuBaTb Kak CyMMY
IBYX COCTaBJAIOILMX: NOCTOsAHHON (D)
n nepemenno#t (B). Cnpasa mnokasana
CXeMa pa3feieHHs COCTaBIAIIUX.

CTpaklHM MOXKHO paccMaTpHBaTb aHOAHHIH TOK,
KaK COCTOSIIIM H3 [BYX TOKOB: MHOCTOSHHOTO
TOKa (TOKa MOKOSi, COOTBETCTBYIOLUETO OTCYTCT-
BHIO TMepeMEeHHOTO HAaNpsiKeHHs Ha CceTKe JaM-
M) ¥ NepeMEHHOro TOKa, SIBJSIOLIErocs pesyJb-
TaTOM M3MEHEHHsI CEeTOYHOTo Hampsikenus. Ile-
peMeHHasi COCTaBJAKILAf H3MeHsieT BeJHUHHY
aHOLHOTO TOKAa OTHOCHTENbHO MOCTOSIHHOH CO-
crasasiollell, no6aBasisicb K He BO BpeMsi IO-
JOXKHTENbHBIX H BBIUHTAsiCb H3 Hee BO BpeMs
OTPHIATEJIBHHIX MOJYNEepPHOI0B.

IIpencraenenne aHOZHOrO TOKa KaK CYMMB
NOCTOSIHHOH M nepeMeHHOH COCTaBJSIONUX MOMO-
XeT HaM- PelINTh TPYRHOCTh, BO3HHKAIOU[YIO NpH
NOJydeHHH HanpsiKeHus cmelileHuss. [leficTBH-
TeJbHO, YTOGH OHO OBJIO IOCTOSIHHBIM, HYXHO
HCNOJIb30BaTh MaJleHHe HaNpsKEeHUS TOJNBKO OT
NOCTOSIHHOH cOcCTaBJsiiolllell aHogHoro Ttoka. Urto
¥Ke KacaeTcs TIlepeMeHHOH cocraBJsollel, To
MBI ToMeliaeM eH NpoOHTH uyepe3 COMNPOTHUBJIEHHe
CMEIIeHHsT ¥ OTBEleM ee uyepe3 KOHAEHCATOP.
Ecnm 3TOT KOHAEGHCATOP HMEeT JOCTATOYHYIO eM-
KOCTb, TO NYThb uYepe3 HEro IJs HepeMeHHOro
TOoKa 60Jjee CBOGOREH, 4eM uepe3 CONPOTHBJE-
HHe, H... 3ajpavya peumreHa (puc. 138).

Takoit MmeTox pasfedeHHss HOCTOSIHHOH K
nepeMeHHOM COCTaBJSIONNX OYeHb HIHPOKO INPH-
MeHsieTcsi B DajJMOTeXHUKe, M MH ellle He pas
6viaeM MN0Jb30BaThCst WM. BIHosHe NOHSITHO, YTO
€MKOCTb KOHAEHCATOpa NOJIKHA GRITH TeM 60Jb-
ulefi, yeM HHXKe YacToTa, C TeM UYTOGHI €ro co-
IPOTHBJIEHHE IepeMeHHOH CocTaBJafAlOWeH He
6ui10 BesMKOo. KpoMme Toro, yeM MeHblie compo-
THBJIEHHE CMellleHusi, TeM O6oJblle ROJXKHA GBITh
eMKOCTb, 4TOOH mNepeMeHHas COCTaBJSIOILAs
6blla  [NeHCTBUTENBHO <«3aUHTEPECOBAaHA» CJeM0-
BaThb uepe3 KoHpeHcartop. Tak mo kpafinefi Mepe
BHIpaswics GH JIo6o3HaHKuH.

TpaHctopmMaTopbl HU3KOM
W BbICOKOH 4aCTOThI
HOCJIe 3TOro OTCTYIlJIeHWs1, NOCBSIIIEHHOTO

BOTIpOCAM IHTaHHA, BepHeMCSl CHOBa K TpaHC-
¢dopmatcpy. Tpancgpopmarop, npenHazHaueHHHIH

IJisT HH3KOH 4YacTOTHl, CONEPXKHT GoJblIOE KOJH-
4eCTBO BHTKOB (HECKOJILKO THICSIY) B KaXaoi
o6MoTKe. MeX1y BHTKaMH, TaK Xe Kak H Me-
XK1y o6enMH 0OMOTKaMH, 06pasyloTcsi eMKOCTH.
B TpaHchopmarope BO3HHKAIOT MOTEpPH, BHI3H-
BaeMble BHXPeBHIMH TOKaMH W ADPYTMMH IpHUH-
Hamu. Bce 3To mpuBoaMT K TOMy, UTO He BCe
4acTOTH TiepefaloTcsi OQHHAKOBO 3((HeKTHBHO H
TpanchopMaTop BHOCHT HCKaxKeHHs. UroOu
UCKaxKeuust OBIJH HE3HAUHTeJbHHMH, Heo6Xo-
ANM TpaHcopMaTop OueHb BHICOKOrO KayecTBa.
B upeanbHOM ciyuae mHepefaua BCeX 3BYKOBBIX
YacTOT [OJXKHA OHTb OJHHAKOBOH. I-?Io 3To
TONBKO Hpean...

Takoe TpeGoBanue, siBJIsIOIeEC Haeasb-
HBIM [asi TpaHchopMaTOpoOB HH3KOH 4YacCTOTH,
6elo 66 HepomycTHMo AJsi  TpaHc(OpMaTopos
BBICOKOfl 4acTOTHI, rje, HaobOpPOT, CTpeMATCS
MpONYCTUTh TOJBKQ OHY YacTOTy (4acCToTy NpH-
HHMAaeMOro nepefarydka) B ylllep6 BCEM APYTHM
yacroraM. CJenoBaTeJbHO, TpaHC(popMaTopHl
BHICOKOH UYaCTOTH HOJKHH GHTb M36GHpaTEeNbHH-
MH. C 5Toil Lesblo C NMOMOIIBIO KOHIEHCAaTOPOB
nepeMenHolf eMKOCTM HacTPaHBalOT ORHY H3 00-
MOTOK (NMEepBUYHYI0 WIM BTOPUUHYIO) HJIH o6e
06MOTKH.

JByxTaKTHaa cxema

Uro6H 3aKOHUMTh IJ1aBy 06 yCHIAHMTENSX Ha
TpaHcdhopMaropax, OCTaeTcs pPacCMOTpeTb OYeHb
pacrnpocTpaHeHHYIO W 3aCJYXHBAIOMy0 U3ydyeHHs
cxemy. Peur mper o gBYXTaKTHOH, HIH
CHMMETPHYHOH, CXeMe, KOTODYI Ha3BBAOT
MHOT1a Takke GaJaHCHOIL

B stoi#i cxeme (puc. 54) curaan c BbIXOona
nepBoit saMnul (J/J;) OZHOBpeMeHHO TNojpaercs
yepe3 tpaHchopmatop Tp; na ABe JaMne (/2
u JI3), cocraBisiolllHe COGCTBEHHO ABYXTaKTHBIH
Kackan. Ha pucyHke npekpacHo BHaHa nonHas
CHMMeTpusi cXeMH, paGoTy KoTopaii MH H pas-
6epem.

Ha namnu JI; un Jl3 Kakpoe Mruosenye
BO3CHCTBYIOT CETOUHBlE HAaNpsiXKeHHs IIPOTHBO-
MOJIOXKHBIX 3HaKoB. JleficTBHTEeIbHO, €CJIH BO Bpe-
MS OQHOTO M3 MOJYNepHONOB 3JeKTPOHH BO BTO-
puuHOii o6moTKe TpaHchopmaropa Tps mepeme-
LIal0TCsT CBEPXY BHH3, TO NOTEHUHAJ CETKH JiaM-
nbl JI; CTaHOBHTCSI MeHee OTpPHHATENBHHM, a CeT-
Ku Jamnsl Jl3— Gosee oTpuuareabHuM. [lpa
clleyiomeM MoJynepHoie pacrnpejesieHHe MOTeH-
LHaNoB Kak pa3 INpPOTHBONOJOXHO. Takum 06-
pasoM, KOraa aHogHBIl TOK JaMisl Jl; NOBH-
miaercs, aHOgHBI TOK JaMnel Jl NOHHXKaercs
u HaobGopoT. O6Ge jaMnel paGoTalOT B NPOTHBO-
I0JIOJKHOH MOJISIPHOCTH B B3 TaKTa, 4eM H 00b-
AICHSIeTCS] NPOUCXOXKIEHHe HA3BaHHS <«JBYXTAKT-
HBIA.

Jlnst Mcrnosib30BaHHsSi MepeMeHHBIX aHOAHBIX
TOKOB IPOTHUBOIOJNOMKHBEIX HOJSPHOCTEH YyCTaHOB-
Jen BTopoii TpaHchopmarop (Tps) c¢ BHBOAOM
OoT cpenHeHl TOYKM Ha INepBHuHOH o6Morke. Ta-
KAM 06pa3oM, TOK KaXXAOH JiaMmbi MPOXOAHT
JHIIb MO MNOoJIOBUHe mNepBuuHoii ob6mortkn. O6a
TOKAa INPOXOASIT Mo O6GMOTKE B IMPOTHBONOJIOXK-
HBIX HanpaBJieHHsiX, HO CaMH TOKH HMMeEIOT mnpo-
THBOIIOJIOXKHYIO IOJISIPHOCTb, IO3TOMY JeHcTBHe
TOKOB B KOHEYHOM cueTe CKJajghlBaeTcs, TaK Kak

+¥UX MAr"uTHHE I0JiIT MMeIOT OQHMHAKOBOE€ Halpas-
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Jerne, TakuM o6pa3om, 06Ge mnepeMeHHHEe CO-
CTaBAsIOl(¥e COBMECTHO HHAYKTHPYIOT BO BTO-
pHUYHON OGMOTKe TOK, BO31eHCTBYIOIIMI Ha IpoM-
Korosopuresab [p.

Ecnn nepeMennble COCTaBJSIOIIHE aHORHOTO
TOKa 0Geux JaMn HefiCTBYIOT COrJIaCOBaHHO, TO
NOCTOSIHHEIE COCTaBJAIONIINE, HMEIoI e OJHHAKO-
BYI0O BeJHUHHY, HO MpOTEeKalolHe 10 MOJOBHHAM
NepBHYHON OOGMOTKM B PasHHX HanpasJIeHHsX,
CO31al0T TNPOTHBOINOJOXKHO HamnpaBJeHHHe Mar-
HHUTHHE NI0JISI, KOTOpHE B3aHMHO YHHUTOXKAIOTCA.
B 3ToM 3akuamuaercsi OJHO M3 ITpEHMYIIECTB
JABYXTaKTHOM cxeMH. DbJaromaps OTCYTCTBHIO
NOCTOSHHOI'O MAarHMTHOTO MOJsi CepJeyHHK TpaHc-

¢dopmaTopa paboTaeT B HaWJYYLIHX YCJIOBHAX,
TaK KaK €ro HaMarHHYHBaHHe OIpefeJsieTcs
JIMIIb TIePEMEeHHBIMH COCTaBJSAOUIHMH. Marsnt-
Hasl TIPOBOJMMOCTb CepeYHHKa, CHHXKalouiascs
TIpH YBeJHYEHHH NMOJMarHHYHBAIOLIEro NoJjs, oKa-
3bIBaeTCsl 3HAYUTEBbHO BHIE, YeM NPH HaJHYHH
MOCTOSIHHOTO I10Jis, CO371aBaeMOro MOCTOSIHHOH
cocTaBJsomei. :

K sromy npemMymecTBy cuaenyer no6aBHTb
eme u Apyrue. Tak, Hanpumep, Graromaps pa-
60Te o6eux JaMn B NPOTHBONOJIOXHOH mMOJsAp-
HOCTH KOMIIEHCHPYIOTCSI HEeKOTOpHle HCKaXKeHus,
06yCJ/IOBIEHHHE KPHBH3HOM HX XapaKTEePHCTHK
(HesuHEHAHBIE MCKaXKEHHA).

KOMMEHTA PHH
K TBEHATIATOI BECEIE

PasnuuyHble pexHHuMbl yCHUNeHUs

B aByxrakTHOl cXeMe MOXHO BHGpaTh pa-
60uyl0 TOUKY Ha HHIKHEM H3rH6e XapaKTepHCTH-
Kd. Jlns sTOTO Ha CeTKy JiaMnbl [JOCTaTOYHO
nonaTh CMeLIeHHe, 3HAUHTesNbHO GoJiee BHICOKOE,
YeM B pacCMOTPEHHHIX HaMH paHee peXHMax pa-
60TH YCHIATENbHHX JaMmn. B TakoM pexume
TOJILKO TOJIOXKHUTEJbHbIE MOJYyNepHOAH CEeTOYHOTO
HaNpSXKeHHs1 CO34alAyT 3aMeTHHe H3MeHeHHs
aHopHOro Toka. TakuM o6GpasoM, oGe JaMnul 6y-
Ayt pa6orath moouepegHo. Ho B BHXogHOM
TpaHchopMarTope KoseGaHne GyneT IOJHOCTBIO
BOCCTAHOBJIEHD, MOTOMY HTO MNOJynepHomsl 6y-
OyT cJenoBaTh B HeM KaXAHH B JOJXKHOM Ha-
TpaBJEHAH.

Mpu Takom Merone paGoTHl, HOCSILEM Ha-
3BaHWe peXHuMa B, Ha ceTKM MOXHO moaa-
BaTh NepeMeHHHe HanpsXKeHUs C AaMILTHTYHOH,
aHauuTeabHO GoJibliell (NPHMEPHO BaBOE), ueM
Bpexume A, T. e. 1pH OGHYHOM peXKHMe YCH-
JieHHs1, korja pabouyast TOuKa JOJIKHAa Haxo-
OHTBCS B CepelMHe JHHEHHOrO yuacTKa Xapak-
TepucTHKU. B nByXTaKTHO# cxeMe, paGoTaioule
B pexume B, jsamnu ucrone3yoTcs Gosee mos-
HO U MOXHO MNOJyuYHTL GoJee BHICOKYIO  MoII-
HOCTb, ueM B pexume A.

Camo coboit pasymeercs, 4TO B KauecTBe
paGoueil TOYKH B JBYXTaKTHOH cXeMe MOMKeT
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Puc. 139. PaGouyue TOukM aamil,
paborapouux B pexumax A, B u C.

6bITh BbIGpaHa J06as, TPOMEXYTOUHAst MEXI1y
TOYKaMH, COOTBETCTBYIOIUHMH pexnMaM A
B. B sTOoM cayyae roBopsT, YTO JiaMNH paGo-
TaloT B pexxume A; min pexnume AB (puc. 139).

Jlnsi cBeneHusi ynoMsHeM o paGoTe B pexu-
me C, Korga paGouasi TOYKa HaXOLHUTCH JieBee
HIXHero u3ru6a XapaKTepUCTHKH, T. €. Koraa
TOJbKO BepUIHHE TIOJNOXKHTENbHHX TIOJNyNepHo-
IOB MOTyT BHI3BAaThb aHOAHBIA TOK. Tako# pexuM
HCNOJb3YeTCS B HEKOTOPHX IepefaTuMkKax H H3-
MepHTEeJIbHHX npuGopax.

PeoctaTtHo-eMKOoCTHasa cBfA3b

IMpunuun 3Toff CBSI3H BECbMa MpPOCT: MeXAy
aHONHOH MHeNbl0 IepBOM M CEeTOYHOH WeNblo BTO-
pCH J1aMm BKJIOYaeTCs NEepeXOJHHH KOHJeHCa-
tTop. Kak MB 3HaeM, aHOgHBII TOK co3xaeT Ha
Harpy3OyHOM COMNDOTHBJEHHH MajeHue HampsxKe-
HHSA, - B KOTOPOM COAEpXKHTCS IepeMeHHass CO-
craBasiomas. IlepemMenHoe HanpsixeHue mnopaert-
Cq Ha CeTKy cJjeiyiollef JaMmbl 4epe3 - KOHIEH-
CaTop ¢ INpaBWIbHO TONOGPaHHOH €MKOCTHIO.
Ciona xe mopnaetTcs HeO6XONMMOe HampsiKeHue
CMelleHHus, onpenefdsioliee NOJOXKeHHe paboueit
tToukyu. CMellleHHe MOpaeTcsl ¢ NMOMOIIBIO «CONPO-
THBJIEHHS] YTeYKH», MNOAKJIIOYEHHOIO0 K OTpHIla-
TeJbHOMY IOJIOCY HCTOYHHKA BBICOKOI'O Hampsi-
JKeHHs (puc. 56).

EMKOCTE KOHZIeHcaTOpa CBS3H, yCTaHOBJIEH-
HOrO MEX/Jy aHONOM OJHOH H CeTKOH cJjenylo-
well aamn, JoMXKHa GBIThL gOCTAaTOYHOH mast Gec-
IPensiTCTBEHHOH Mepelayy IMepeMEeHHOro Hamps-
xenusi. B kackanax sicokoil yacTOTH nocraTou-
HO uMeTh eMKoctb 500 n¢h, a B Kackanax HH3-
KOH uyacToTH Heo6XOQWMO CTaBHUThb KOHIEHCAaTo-
pu nopsinka 10000 ngp (0,01 mxd).

ConpoTHBJIEHHe yTeUKH HMeeT BEJHYMHY IO-
psiIKa COTeH THCSY OM; @©xHOH u3 HauGojee
yacTo NMpHMeHsieMblx BeaHuyun sipjasercs 0,5 Moanm.
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Ycunutens Ha CONPOTHBAESHHAX
" HauGosnee mnpocrofi Harpysko#, BKJIOuae-
Mol B aHOAHYIO lienb JIaMIHl, SIBJSieTCS] aKTHB-
Hoe comnporuBJenne. Takas Harpyska HCIOJb-
3yeTcsi B YCHJIMTENsiX HU3KOH 4acToThl B 60JIb-
LIMHCTBE COBDEMEHHHX MNpdeMHHKOB. Ha BHICO:
KoM uacrore TaKoH MeTojx YCHJIEHHsi HellpuMe-
HUM, XOTsi OBl HM3-32 OTCYTCTBHSI BBIMTpHILIA MO
u36UpaTeJbHOCTH; B YCHJHMTENsIX HH3KOH dYacro-
THl NMPEUMYLIECTBO 3TOr0 METOAa 3aKJiouyaercs B
S5KOHOMHYHOCTH H B TOM, 4TO OH o6ecrnedyHBaer
MOYTH OLHHAKOBOE
YacToT.

Bri6op BeJHUYMHB aHOAHOrO CONPOTHBJIEHHS
3aBHCHT OT psila G akTOPOB M, B YACTHOCTH, OT
BHYTpPEHHEro CONPOTUBJEHHUSI JaMnbl. B 3aBucu-
MOCTH OT THna NpHMeHsieMO# JaMIbl COIPOTHB-
JleHHe MOXeT OBITh HEeCKOJIbKO [eCSiTKOB HJIH
COTeH THICSY OM.

He caepyer 3aGeiBath, 4TO NOCTOSIHEas coO-
CTaBJAIOIAsT aHOAHOTO TOKAa BHI3HBAeT MajeHue
HanpsDKeHHsi Ha 3TOM CONDOTHBJEHHH H TeM
CaMBIM CHHXKaeT (akTHuecKoe HamnpsiKeHHe Me-
KAy aHONOM H KaronoM. Tak, ecJu HCTOYHHK
BBICOKOTO HanpsiKeHust naer 250 8, aHOgHOE co-
MpoTHBJEHHe uMeeT BedHuuHy 150 xom, a cpen-
Huil aHomHBIA TOK pased 0,6 ma (0,0006 a),
TO nageHde Hanpsixkenuss cocraBut 0,0006 X
X 150000 = 90 8. CnepnoBaTeqbHO, Ha YdacTke
aHof — Karoj, ocrasercsi Bcero 250—90=160 s.

Ycunutens Ha WHLYKTHBHOCTH

[IpuMenenne B KauecTBE AaHOAHOM HAarpys-
K¥ HHAYKTHBHOTO CONPOTHBJIEHHS] BMECTO aKTHB-
HOro TMO3BOJIsieT 3HAUHUTEJIbHO CHHU3UTh MaJeHHe
IOCTOSIHHOT'O  HANPsIXKeHusi, YTO NpeAcTaBjseT
OCOGHIH HHTEpeC, KOrga HCTOYHHK aHONHOrO TOKa
uMeer HeGoJbloe HampsiKeHue (puc. 57).

OnHako Mo CpaBHEHHIO C YCHJHTENEeM Ha
aKTHBHOM COINpDOTHBJIEHHH YCHJHTENL Ha HHOYK-
THBHOCTH HMeEeT Cepbe3Hblil HegoctaTok. OH moju-
yepKHBaeT BHICOKHE 3BYKOBHe 4acTOTHl B yiep6
Hu3kuM. HEHAyKTHBHOe CcONpOTHBJIEHHE NPOMOP-
HOHAJBHO YacToTe, H MO3TOMY OGoJiee BBHICOKHE
YacTOTHl CO312I0T Ha HeM W GoJiee BBICOKHE Ha-
NpsDKeHUsi, B pesyJbTaTe dYero YCHJAHBAIOTCS
NpeuMyllecTBEHHO BBICOKHe uYactoThl. Ha mpak-
THKE B NPaBHJIbHO MOCTPOEHHOM YCHJHTEJNE MOXK-
HO B 3HAYUTEJbHOM CTeMeHH OcCJaGHTh YyKasaH-
HHH HenoCcTaToOK (Hamnpumep, NyTeM BKJIOYeHHs
napaJjiesIbHO  [POCCENI0 CONPOTHBJEHHS), IO-
5TOMY He cJelyeT CYUTaTh, 4YTO TaKOi MeToq
YCHJIEHHs1 OTJIMYAeTCsi HeJONYCTHMBIMH HCKaxe-
HHSIMH, H 1O 3TOH NpHYHHE OTKAa3BIBATLCSI OT €ro
TpHMeHeHHus,

Jpyrue cxembl ycuautenei

BricOKOYacTOTHEIE YCHJIHTENH HAa HHAYKTHB-
HOM CONDOTHBJIEHHH IIDUMEHSIIOTCSI OYeHb DeKo,
TaK KaK OHH He JalI0T HHKaKOro BHIMTPHIIA 110
usbuparesbHocTd. B 3T10ft 06sacTH 4YAacCTOT ero
NpPeANoOYNTAIOT 3aMEHUTh TAKHM CHelH(HUECKHM
CONPOTHBJIEHHEM, KAaK HACTPOEHHHI KoJjeGaress-
Helli koHTYp. CxeMa kackaja yCHJEHUS BRICOKOH

yCHJIEeHHEe BCeX 3BYKOBHIX s,

+ -

Puc. 140. CmemanHnasi tpauchopma-
TOPHO-PEOCTaTHAasA CBA3b.

4acTOTH C HaCTPOEHHHIM KOHTypoM H306paKeHa
Ha puc. 58; uenb CBSI3W HUMeeT MaJioe aKTHBHOE
u  GoJblioe KOMIUJIEKCHOEe CONMPDOTHBJIEHUSA [JIS
TOKOB Pe30HaHCHOH 4acToThl. OTCYTCTBHE CKOJb-
KO-HHﬁy}lb 3HAYHUTEJIbHOIO0 NajaeHHsi NOCTOSIHHOIO
HanpsiXKeHHsi, TNMOBBIHIEHHAsi W36HpaTeNBHOCTb, H
Xopoulee ycHJeHHe — BOT OCHOBHHE IlapaMeTpHl,
TOBOpsilllHe B MOJIb3Yy 3TOH CXeMH.

[Tonesno rtakxe OTMeTHTb, 4TO HHOrjga OH-
BaeT BHIFOJHO NDUMEHHTL leNb CBSI3H, COYETAIo-
1yl TpaHcopMaTop H COIPOTHBJEHHE, KaK 3TO
nokasano Ha puc. 140. B 3Toit cxeme cocrasisi-
IouiMe aHOAHOTO TOKAa pacxonsTcst Ha BHXOMAE
aHoja: MOCTOSIHHAs COCTABJAIOLIAsi HAET Yepe3
compoTHBJIeHHE R, a NepeMeHHas COCTaBJSIOLLast
MMpOXOAHUT 4Yepe3 KOHJEHCAaTOp CBA3H C H nep-
BHYHYIO O6GMOTKY TpaHchopmaropa Tp, Bcaen-
CTBHE 4Yero BO BTODHYHOH OGMOTKE MOSIBJSIETCS
nepeMeHHOe HalpsiKeHHe, NMOgaBaeMoe Ha CeTKY
caenyomed jsaMmnel. IIpenMylecTBo 3TOro Mero-
J1a 3aKJIOYaeTcsi B TOM, 4YTO uyepe3 TpaHcopma-
TOp He IpoTeKaeT INOCTOSIHHBII TOK H €ro cep-
NEYHHK paboTaeT B HAWJIYULIHX YCJOBHSX. ITO,
KaK MH NOMHHMM, OJHO W3 NpPEHMYIIECTB NBYX-
TaKTHOH CXEeMHI.

MHBepCHble cxeMmbl

[TockoneKy MH ynoMmsiHysau 06 3TOR CXeME,
BOCIONb3yeMCSl CJAy4aeM H OTMETHM, 4TO 4 3
ABYXTakTHO# cxeme tpaHcopmaTopHasi cCBsi3b
JleTKo MOXeT ObiThb 3aMeHeHa peocTaTHO-eMKOCT-
Ho#l. Bmecto BXxoaHoro Ttpanchopmaropa, poJb
KOTOPDOTO CBOJRHTCS K MOJaye Ha CETKH JaMil
JIBYXTAKTHOH CXeMBI Hanpsi:KEeHHUH NPOTHBOMOMOK-
HHIX MOJISPHOCTeH, MOXHO TPHMEHHTb HHBEpC-
HYI0O CXeMy, T. €. KacKajl, KOTODHH H3MeHsSeT
MOJISIPHOCTh HANpspKEeHHs] HA OQHOH H3 CEeTOK.

Ha puc. 141 usobpaxKeHa uacTO HpHMeHse-
Masi cxemMa MHBEpCHOro KacKapa. [IpenBapyresb-
HBI YCHAMTeJNb BO36YyXKHaeT ceTKy OAHOH H3
JNaMIl ABYXTAKTHOro Kackaja yepe3 KOHIEHCATOP
C;. OnHOBpPEMEHHO Ha CeTKY JIaMIlBl HHBEpTOpa
nojaercsi C CONPOTHBAEHHs R uacThb 3TOro xe
HanpsikeHus: 4yepes KouaeHcatop Cs. Hanpsxe-
HHEe Ha aHOJHOM CONpPOTHBJEHHH Ry 3TOll JaMnsl
HMeeT TOJSPHOCTb, INPOTHBOMNOJIOXKHYIO IOJsIp-
HOCTH HalpsKeHHsi Ha CeTKe.

[Touemy Ttak noJayuaercss? [loTomy, uro,
HanpuMep, NpH yBeJHUCHHH HaNpsKeHHsi Ha ceT-
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Puc. 141. Cxema pBYXTaKTHOTO Kackaia

C HHBEDTODOM.

I — npefBapuTeJbHbIA yCUAUTENb; 2 — WHBEPTOP; 3 —
JaMIbl MOLIHOIO ABYXTAKTHOrO Kackaga; 4 — IPOMKOro-
BOpHTE/b,

Ke JIaMNBl HHBepTOpa YBeJHUNBAeTCS ee aHoA-
HBIl TOK H, CJe0BaTe]bHO, nNajeHHe Hampsixke-
HHS Ha aHogHOM comnpoTuBieHHH R,. Tak kak
3TO MajieHue HalpsiKEHHsi BHIUMTAeTCSI M3 Hamps-
JKEHHsT UCTOUHMKA IUTAHHS, HANPSXKEHHe HA aHO-
Jie JlaMnel yMeHblIaeTcs.

CrnepoBaTenbHo, aHOJHOe HaNpsiKeHWe HH-
BepTOpa MOXKeT OHTb HCIOJb30BaHO st B036y-
XKJEHHS BTOPOH JIaMIIHl ABYXTaKTHOrO KacKajxa
(uepes konpencarop cBsish Cp), TaKk KakK ero
HOJISIPHOCTb  NMPOTHBOINOJIOXKHA TOJSIDHOCTH Ha-
npsiKeHusi Ha KoHpuercatope Ci.

Jlerko poragartbecsi, YTO Ha CeTKy JaMmIHl
HHBEpTOpA CJefyeT [O4aBaTh TOJBKO YaCTh Ha-
npsixkenusi. Benp HanpsiKeHusi Ha ceTKax JaMn
IBYXTaKTHOrO Kackajna [JOJKHH GHTb PaBHH, a
KO3 (ULUHEHT yCuJeHHsi HHBepTOpa GoJbllie eqH-
HUILBL

" 4

Puc. 142. Cxema J[BYXTakTHOro Kackapa
C aHOJHO-KATORHBIM MOBTODHUTEdEM.

] — aHOJHO-KAaTOAHbIA NOBTOPUTENB; 2 — JAaMIbl MOMIHO-
IO ABYXTAKIHOIO KAacKaaa; 3 — rPOMKOILOBOPHUTE.D,

W3 cxeMB BHAHO, 4TO mJsi MOJY4EHHS Ha-
NIPSIKeHHUs] CMELIEHUs] Ha CeTKaX JIaMIl JABYXTaKT-
HOTO KacKaja MHCIIOJb30BaHO ofllee KaTonHOe
conpoTussenne Rs. KonumeHcatopa passssku ma-
palIelbHO 3TOMY CONPOTHUBJEHHIO MOXKHO He
CTaBHTb, TaK KaK MOJSIPHOCTH 0GOMX aHOJHHIX
TOKOB B 3TOH LENH NPOTHBOIOJOXKHH K IO3TOMY
B3aHMHO KOMIIEHCHD YIOTCS.

Hpyrasi yacTo BcTpeyamoliasicss cxeMa BO3-
OyXeHusi IBYXTAKTHOTO KaCKala C HCIIOJb30-
BaHHEM aHOJHO-KAaTOJHOTO I[OBTOPHUTEJNs IMpuBeE-
JeHa Ha puc. 142, B srto#ft cxeme oaHO H3 CoO-
OPOTHBJIEHHH CBSI3M (R;) BKJIOYEHO B aHOAHYIO
nenb IpeABapUTeNbHOrO0 KacKana (aHOAHO-Ka-
TOJHOrO MOBTOpHTeNs1), a Apyroe (R;) — B ero
KaTOAHyl0 wuenb. Jlerko yGemuThesl, YTO MOJsIp-
HOCTH HanpsiKeHH#l B Toukax A u B mporuso-
NOJOXKHH. [Ipu yBe/lMueHUH HANPSIKEHHs HA CeT-
Ke aHOAHBIH TOK BO3pacCTaeT, BCJEACTBHE YEro
HalpsiKeHde B Touke A pmapgaer, a B Touke 5 —
pacrer. Ocraercsi JHIWIb COEAHHUTD 3TH TOYKH
C ceTKaMu JIaMI [IBYXT&KTHOrO Kackaja uepes
xoHgeHncatops cBsisu C; u Co. ‘

CyeyeT OTMETHTb, 4YTO aHOXHO-KATOJAHHIH
[OBTOPUTENb He [JaeT YCHJIeHHd,

CsaAsb ¢ guoom

Jo cux nop, paccMaTpHBasi pasjiMuHHE
crnoco6Bl CBSI3W MEXKAY JaMIaMH{, MHB Bcerja
NpeAnoJarand, YTO IpellleCTBYIOUIEH JaMIoi
sBJsercs TpHOA. Bce, uto 6BIIO CcKaszaHo MO
3TOMY BoONpocy, MoOxKeT OHITh HpHMEHeHO H K
JaMnaM ¢ GOJbIUMM KOJHYECTBOM 3JEKTPOLOB.
Opnako caepyer 0co60 paccMOTpeTb CBsi3b C
LUOIOM.

Bce ckasaHHoe [0 CHX NOp O HETEKTOPHOM
auone OBHJIO OCHOBaHO Ha TOM, YTO [eTEeKTHPO-
BAHHHI TOK mojaercsi Ha TenedoHHBle TPYOKH.
Onnako B GoJbLIMHCTBE NPHEMHHKOB IocJe Je-
TeKTOpa HMeIOTCSI »0[Ha MWJIH HeCKOJBKO JiaMm,
CAYyXKalMX [Jsi YCHJEeHUsi HH3KOH 4YacTOTHI.

CBsizb MeXAy [OMOAOM W NOCHelyIOIHMH
JlaMIIaMH OCYLIECTBJsleTcsi C IIOMOWIbIO €ONpO-
THBJIEHHsI, BKJIOYEHHOr0 B Leldb BMeCTO TeJle-
¢dounnx Tpy6ok (cm. puc. 39 u 59). dto co-
NPOTHBJIEHHE  SIBJAsieTCs  aHOJHOM Harpyskoi,
OCTaJibHasi K€ YacTb CXeMBl He HMeeT HHKaKHX
ocobeHHOCTeH.

CrpemJ/ieHHe K CHHXKEHHIO PasMepOB H CTOH-
MOCTH NpHEMHHKAa NPHBeJa H3rOTOBHTEJeH K co-
3[aHHI0 KOMOMHUDOBAHHBIX JIaMI, B KOTOpPHIX B
oqHOM 6aJjsioHe c OOuIMM KaTONOM HaXoAsTCs
JNETEeKTOPHBIl JHON M TPHOJ, HCHONb3yeMHH B
KauecTBe I[IEPBOTO YCHJIMTENsT HH3KO# 4aCTOTH
{CylIeCTBYIOT [axe JIaMIIBl, COCTOSI{HE M3 ABYX
nuonoB u meHrona). CxeMa ¢ KOMOHHMDOBaHHOM
JIAMIION JeTeKTOp-yCHAMTeNb BHINMOJHSETCS TakK
JKe, KaK ecJd OBl HCIOJB30BAJHCh JBE OTHEJb-
neie JaMnel (cm. puc. 59 u 61). Tak ‘kak ycuan-
TeJbHAS JiaMlla J[OJDKHA HMeTb OTpHUATeNbHOE
cMeleHHe, CONpPOTHBJIEHHEe YTeuKH Ry mnoaxJo-
yaercsi K OTPHUATENbHOMY KOHUY CONpPOTHBJIEHHS
cmemenuss R;. Ho na aHome nuoja He NOJXKHO
GLITH OTPMLATEJBHOTO MOTEHLHala, H IMO3TOMY
ero aHOJHOE COMPOTHBJAEHHe R; NOAKJIIOYAETCs
HeNoCPeACTBEHHO K KaTOAY.
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Ceto4Hoe feTeKTHpoBaHHe

HeoGs3aTeqbHo  mepefaBaTh — HampsiKeHHe
HU3KOH YacTOTH HAa CeTKYy uepe3 KOHIEHCATOP
cBsidk Cy. MOXHO OGBEIHHHTb CETKY JIaMIBl H

aHOX HOWOXA B ORMH 3JeKTpOX. TakuMm o6pasoM, .

MBIl MOJyYHM TPHOJ, BKJIOUEHHHIH MO cXxeMe C e-
TOYHOro0 HKEeTEeKTHPOBAaHMUSA KaK 3TO
MoKa3aHo Ha puc. 62, ¥ B 3KBUBAJIEHTHEIX Bapu-
aHTax cXeMHl Ha puc. 63 m 64. DTOT HeKoraa
OueHb LUIHPOKO DPacHpPOCTPaHEHHHl MeTox KOMGH-
HMPOBAHHOTO JETEKTHPOBAHUSI W YCHJEHHS 10-
BOJILHO YaCTO HCHOJIb3yeTcsl M B Hawu gHH. Ero
TperMyIecTBa — NPOCTOTAa X UYYBCTBHTEJBHOCT.
Ho ou naneko He cBOGOLEH OT HCKaXKeHHH, XOTHA
6bl MOTOMY, YTO HampsiKeHHEe CMeIUeHHs Ha ceT-
Ke He OoCTaercsi [OCTOSHHEIM, 4TO HeOGXOIHMO
0Js1 paGOTHl JIAMIIEl B KauecTBe YCHJIMTEJS.
OTMeTHM, YTO B 3TOH cXeMe TpaaHUHOHHBIE
3JIeMEeHTH Lel¥ AETeKTHPOBAHHS HMMEIOT Cleaylo-

mue BeJIMYMHE:  CONPOTHBJEHHe R; — 0KOJO
1 Mom, a xoupeHcatrop C;— mopanka 50—
150 ng.

HonuyectBO HacKapnoB HHW3KOH
4aGTOThl

Jlamna ¢ mpepulecTBylomel effi Lenbio CBA3R
cocTaBJisieT K a CK a i MpHeMHHKA. B 1ByXTaKkTHOM
cxeMe o06e JaMIBl C MpeRlIeCTBYIOIIHM HM
TpaHcOpMaTOPOM CYHTAIOTCS OXHHM KacKaiOM.

COBPEMEHHLIX NPHEeMHHKAX YyCHJIeHHe HH3-
KOl 4acTOTBl peaKo OcCyllecTBJsieTcsi GoJjiee 4eM
aByMs kKackagamu. OGHuHO IIOCTe AETEKTOpa
cJenyeT MNepBHIA Kackaji, HMeHyeMHH mpe n-
BapHTEJNbHBM YCHJIHTEJNEM HH3KOH ua-
CTOTH C GOJBIUMM YyCHJIEHHEM, a 3a HHM HaXo-
OUTCSE  OKOHEYHHH KacKaj YCHJAEHHSH
MOI{HOCTH, NOTOMY YTO pOJIb JaMmMOu (HaH
IBYX JIaMIl B [BYXTaKTHOH cXeMe), yCTaHOBJIEH-
HOH B 3TOM Kackaje, 3akJouaeTcs B NOBEAEHHH
MOLIHOCTH [0 BeJHYHHBI, HEOGXOHHMOH mJIsi
NUTaHusi rpoMkorosopurens. Kuorna ucnoss-
3yeTcsi TOJBKO OMH KacKal HH3KOH YacTOTH Ha
Jamne, oGecrieyuBamoliei OJHOBPEMEHHO YcCHie-
HHe 10 HaNpSXKEHWIO H J0CTATOYHYI MOLIHOCTh.

KOMMEHTAPHN
K TPHHATIATOH BECEIE

OGpaTtHasa cBAsb

B neBsTOll Gecene MH yXe MMeJH BO3MOXK-
HOCTb paccMOTpeTb 3¢deKT CBs3M Mexay le-
NMH aHoJa M CEeTKH OJHOH W TOil JKe JIaMITHL
Bnaronapsi Takofi CBsi3H, KOTOPYIO Ha3HIBAIOT
o6paTHOMH, aHogHasi uens BO3AeiicTByeT Ha
CeTOYHYIO LeNb, BO36yXKaasi B Heil IPH KaXXgoM
M3MeHeHUH aHOAHOro TOKa COOTBETCTBYIOLIEE Ha-
npsikenue. ITOASPHOCTL 3TOrO HampsiXKeHHusi Mo-
JKeT COBMajfaTh C MOJSIPHOCTLIO HaNpSIXKEeHUus ce-
TOYHOH Uend; JJsi 3TOr0 AOCTATOYHO, UYTOGH
aHOQHHMN TOK mpoTekas IO BHUTKAM KaTYIUKH
0GpaTHOH CBSI3H B COOTBETCTBYIOLIEM HAMpaB-
JIeHHH,

Ecau cBs3p MexXny OGeMMH ueNsiMH BeJHKa,
TO 3Heprusi, nepenaBaeMasi M3 aHOAHOI WemH B
CeTOYHYIO, MOXeT OKa3aThCsi AO0CTaTOYHOH MJIsi
KOMIIeHCAUMH MNOTePb M NOJJepKaHus KoJseba-
HUfi, BCJENCTBHE Yero cxemMa npeBpallaeTcs B
reHepaTop.

Ecnmu xe cBsisp Maja, To oGpaTHOHM
CBSi3H HENOCTAaTOYHO AJs NOAHepXKaHUs Hesa-
TyXalomux koJaeGauuit. OgHAKO, KOMIEHCHPYS
60JbIIYI0 W MEHbUIYIO YaCThb MOTEPb CETOYHOI
neny, ob6paTHasi CBsI3b I103BOJISIET YMEHBUIUTH
3aTtyxanue. TakuM oGpas3oM, NepeMEHHOe Hampsi-
JKeHHe, MOCTYnHBLIee ¢ NpeAblAylled JaMOBl HIH
U3 aHTeHHBl, AOCTHraeT OOJIblIeH BEJHYMHEI, YeM
B YCNOBHSIX OTCYTCTBHSI OOpaTHOH CBA3H.

CeTouyHOe HAaIMpsXKeHHe BJIHSET Ha aHONHBIH
TOK, KOTOpHIl B CBOIO Ouepeib BO3jefiCTByeT Ha
UeHb CeTKH, B pe3ylabTaTe 4Yero YCHJIeHHe pPe3Ko

BO3pacTaeT, YTO HHOrZA BaXXHO NJIS MOJIyYeHHS
HeOGXOAMMOH UYYBCTBHUTEJNLHOCTH 6€3 MHOTOUYHC-
JICHHBIX YCHJIHMTEJIeHi BBICOKOH YacTOTHL

PereHepaTHBHbIF NPHEMHHK

Knaccnueckum npumepoM IPHMEHEHHs IIO-
JIOXKHUTEJIbHON OGPaTHOH CBSI3N SIBJASIETCSl perexe-
PaTHBHBIH INDHEMHHK, WJH pereHepatop (pHc.
67), 3a KOTOPBIM OGHIYHO CJEAYIOT KacKanbl
YCHIIEHHS] HM3KOH 4acTOTh. DTa cXeMma yXe MHO-
T¥e TroAbl MOJIb3YeTCsl WIHMPOKOH MOmyJisipHOCTBIO.
Ona no3BoJser NOMYYHTh XOPOLIME YYBCTBHTEJb-
HOCTb ¥ H36HMpaTeJILHOCTL NpH GoJiee WIH MeHee
YAOBJIETBOPHTEJIbHOM KauecTBe BOCIPOU3BEHEHHUS.
Ycunenue docruzaer makcumyma, kozda eesutu-
Ha 06paTHOU cBs3u COOTBETCT8YET nOpoey B03-
HUKHOBeHUs camos036yicdenus, T. €. TOYKe, IO-
clle KOTOpOoiHf Jiamna HayWHaeT TIeHepHpPOBATh.
Bce HCKyccTBO peryJiMpoBKH pereHepaTMBHOrO
NpHeMHHKa 3aKjliouaeTcs B BHOOpe 3TOil cBsi3H,
NPH TNpeBHILIEHHH KOTOPOil BO3HHKaeT CaMOBO3-
6yxXpeHue, npensirCTByiollee KakoMy OH TO HH
6buto npueMy. Ciegyer OTMETHTb, 4TO NpH Ta-
KOIf TOTOHE 3a YYBCTBHTEJIbHOCTHIO KEpTBYIOT
MY3HKaJbHOCTBIO, MIOTOMY YTO Ha IOpore caMo-
BO36YXKIEeHHs H36HpaTeNbHOCTb KOHTYypa CJMII-
KOM BeJiMKa, YTO HPHBOAUT K IIOTepe BHICOKHX
yacTOT (HO3[HEe MBI BBISICHHM NPHUYHUHH - 3TOr0
asaenusi). Ho uero He cnenaer HayMHAOUHI
Jo6uTeNb, yToOH TNpPHHSTL llepenady, HalpHMep,
u3 Tonoayay!
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HHnykTHpoBaHHOE HanpsiKeHHe 3aBHCHT OT
YacTOTH, NO3TOMY JIJISi KaXXIOH HpHHMMaeMoi
CTaHUHH cJelyeT NMOAGHPaTh COOTBETCTBYIONIYIO
cBsi3b. JInA 3TOrO MOXKHO HCMOJB30BATh He-
CKOJIbKO cnoco6oB. Ilpexme Bcero MOXHO clhe-
JlaTh OAHY M3 KaTylleK MOXBHKHOH, 4TOOH OHa
nepeMelliajach OTHOCHTeJbHO apyroit. I1puGmu-
XKas, ynajgsas WJIH NoBopauyMBas 3Ty KarTylKy,
MOXHO M0 XeJaHHIO H3MEeHAThb CBS3b.

MoxHO TakXke, OCTaBHB KaTyWKH HEMNoj-
BHXHBIMH, DeryJHpPOBaTh BEJHYHHY TOKa BHICO-
KO YacTOoTHl, MPOTEKAIOWIero N0 KaTyLIKe oGpar-
HOR cBsian. JIJIS 3Toro aHOAHHI TOK pasfensioT
Ha TMOCTOSIHHYIO ¥ NepeMeHHYI COCTaBJSIOLIKE.
INepemennass cocraBafiiOllasi [POXOAHT uepes
KaTyllky o6paTHoH CBs3H, COeJHHEHHYIO HocJe-
JIOBATeJIbHO, C KOHIEHCATOPOM MepeMeHHOl eM-
KocTH. KoHzmeHcaTop 3amepXHUT Hé TOJBKO IIO-
CTOSIHHYIO COCTaBJAIOLIYI0 aHONHOTO TOKAa, HO H
COCTaBJIAIONIYI0 HU3KOM YacTOTH, TaK KaK eM-
KOCTb €ro MaJja. DTH COCTaBJsIONINe 3aMHIKa-
I0TCA yepe3 BTOPYIO BeTBb, B KOTOPYIO BKJIO-
yaloTCs 3JEMEHT CBA3H CO cienylomeil Jammoi
(TpanchopMaTop HH3KOH YacTOThl, aKTHBHOE
WIH HHAYKTHBHOE CONpPOTHBJEHHE) HJH TededoH-
HBle TPYOKH.

Ilns nyyurero paspiesieHHs COCTaBJISIOLIMX
B leMb C aKTHBHOH HarpysKoll TOJE3HO BKJIO-
yaTh [MOC/JENOBaTeJbHO 3arpafHTeNbHHH 1poc-
celb, KOTOpHIA 6/arogaps OTHOCHTENIBHO 60Jb-
wo# MHAYKTHBHOCTH 3aIepPXHT BHICOKOYACTOT-
HYI0 COCTaBJSIOINYI0, HO MPOMYCTHT COCTaBJSIO-
Wyl HH3KOH uyacrtoTH. TakHM o6pas3oM, 3TO
YCTPORCTBO aHAJOTHYHO CXeMe pa3feJeHHs Co-
CTaB/IsOIHX, H306paykeHHoH Ha pHc. 138.

Kongencatop nepeMeHHOH €MKOCTH, COeIH-
HeHHHH Moc/ieJoBaTeNbHO € KaTyliKo#l o6paTHO#H
CBfI3H, ITIO3BOJIIET IO YCMOTPEHHIO J03HPOBAThb
NpOTeKaomuii Mo Hed TOK BHICOKOH 4acTOTH H
peryaupoBath TakKHM o6pasoM o6paTHYIO CBA3b.
3To [OBOJBHO MNPaKTHYHHEIH crnoco6, MO3BOJSAI0-
U OCYLIECTBATh OYeHb TOUYHYIO PEryJHpPOBKY.

CyliecTBYeT HECKOJbKO BapHAaHTOB, KOTODHIE,
OIHAaKo, BCe OCHOBAHbI Ha ONHOM H TOM Xe
NpHHUMNE W  pasiuyalorcs JIMLIb  JeTalsMH

CXEMBI.

PaccMoTpeHHuli BuA -O6GpaTHOH CBA3H He
creyeT HasBlBaTh <EMKOCTHOH ©O6paTHO#H CBs-
3pio». OH siBAsIeTC 06pATHOU CB883b10, OCHOBAH-
HoU Ha 63aumnoll uHOYykyuu O08YxX KaTyuwlex;
ynkyuu Kowdencaropa C800ATCA AuUbL K poOAU
Kpana, peryJHpYIOUIEro CTeMeHb NpPONyCKaHHA
BHCOKOH YacTOTHI.

MoOXHO co31aTh TakXe HaCTOSUlYlD eM-
KOCTHY!O O6PATHYIO C8A3b, IJIS1 YEro MeX1y aHO-
JIOM M CeTKOH BKJIIOYAIOT KOHIEHCaTop HepeMeH-
Holi emkocTH. OnHaKo MNosyyaeMble pe3yJbTaThHl
OO6LIYHO HE€ CJHIIKOM YIOBJETBOPHTEJbHEL

CMelllaHHH{i HHAYKTHBHO-eMKOCTHBI MeTon
o6paTHO#t CBS3H OCYIIECTBJIeH B cxeme XapT-
au (puc. 69), rme cetka M aHOA CBA3AHH €M-
‘KOCTBIO HACTPOEHHOTO KOHJEHCaTopa M HHIYK-
THBHOCTBIO NOJIOBHHH KaTyLIKH KOHTypa. Pery-
AupoBka 0GpaTHOM CBSI3H TaKXKe MPOH3BOIAHTCSA
KOHJeHCaTopoM IepeMeHHOH eMkocTH Co.

Co cxemoff XapTJH MOXHO COMOCTaBHTbL re-
HepaTtop ¢ 3/MeKTPOHHOH cBA3bio (puc. 143). dToT
FeHepaTop, 4acTo HCIOJAb3yeMbi B reTepoaHHaXx,
‘He [I03BOJSIET PpEryJHpOBATh BEJIWUHHY CBSI3H,
TaKk Kak N0 OOBEJEHHOMN 'KHDHOH JuHHeR uacTu

s B

Puc. 143. Tenepatop ¢ 3aek-

TpOHHOIt cBA3blo. I1yTh aHOn-

HOTO TOKa NMOKa3aH XHPHLIMU
JTUHAAMH.

KaTyWIKH MOJHOCTBIO INPOXOIHT BHICOKOYACTOT-
Hast coctapiasiomas. O6paTHyO cBsidb, KOHEYHO,
MOXHO OBLIO OB CHeNaTb pPETYJHPYEMoM, ecsH
66 BHBOL Ha- KaTyllke JIOMycKaJ H3MeHeHHe
KOJIHYecTBa BHTKOB, N0 KOTOPHIM NpPOTEKaeT TOK
06paTHON CBs3HU.

MapasuTHble cBfsH

Ecam perynnpyemas o6paTHas cBS3b 4acTo
ABJISIETCH BECbMA LEHHHM CPeICTBOM IJisl MOJYy-
YeHHs ONTHMAJIbHHX pe3yJbTaTOB OT IPHEMHHKA
C MaJHM YHCJOM JaMM, TO CaMOMDOH3BOJIbHAA
o6paTHasi CBfA3b, MOSIBJISIOW25CS W3-3a NApa3uT-
HHX CBs3eH, nmpeacraBJiser co6o#f ONHO W3 HaH-
Gosiee HeNMpPUATHHX SABJEHHA B NpPAKTHKE palduo-
TexHukH. [lapasutHele cBsiI3M MOXHO Noxpasne-
JIUTb HA TPH BHIA: HHRYKTHBHHE, €MKOCTHHE H
yepe3s obmee conporuBiende. [lociaenuu#i Bua
CBSI3H TOCAYIKHT HAUIHM JpY3bsM TeMOH aJs
caenyiomes Gecenwl. MHIYKTHBHHE Xe H eM-
KOCTHBIe CBSI3H HMEIOTCSI MOBCIONY, TAe 3JeMeH-
Thl aHONHOH ILiemH JaMIH HaXoOATcs IO cOCen-
CTBY C 3JIEMEHTAaMH CeTKH 3TOH 2Ke WM OXHOH
M3 Mpe[lIecTBYIOMUX JaMIL. ‘

JIBa nmpoBoaHHKa, XOTs OB HAa MaljioM yuya-
CTKe HaXxopsliHecs psAaoM, o6pasyloT KOHIEHca-
Top. JIBe KaTyUIKH, €CJIH TOJNbKO He [PHHATO
crneHaJbHEIX Mep, CBA3aHH HHAYKTHBHO, [laxke
3JIGKTPOAKl JIaMIBl, HECMOTPS Ha HX MaJible pas-
Mephl, 06pa3ylOT eMKOCTH MeXay co6ofl HJIH ¢
pacloNOKeHHBIMH PSAJOM 3JIeMEHTaMH CXEMBHI.

Ecnn Bo3HHKLIHE TakHM O6Gpa3oM Napasur-
HBle CBSI3H HMeEIOT IOJIOXKHTEJbHHH 3HaK, T. €.
HaBeJeHHBle M3 aHOAHBIX Lened B CETOYHbIE Ha-
NPSKEHAS COBNANAOT MO MONSAPHOCTH C Hamps-
JKEHHEeM Ha CeTKe, TO NpH OMNpelesleHHOH BeJH-
yHHe CBfi3eif BO3HHKAIOT KoJie6aHHS H IpHEM-
HHK npeBpamaercs B reHepartop. IlpakTuuecku
Ke MapasuTHHe CBS3H IPOSBIAIOTCS B BHIE
CBHCTa, lLiyMa HJH Mo KpaiiHe# Mepe B BHIe
pe3KHX MCKaXXeHHH BOCIPOH3BOINHMOrO 3BYyKa,
JIMIIAIOUIMX BO3MOXKHOCTH IOJb30BAThbCH [IPHEM-
HHKOM.

OHpaHupoBaHHe

Ilast ycTpaHeHMs STHX HeNpHsTHoCTel cCy-
IIECTBYET HECKOJbKO cpeiacTs. B mnepsywo oue-
penb cieRyeT Ha3BaTh NPOAYMaHHOE pa3Mele-
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HHe 3JIEeMEHTOB CXeMBI, NIPH KOTOpoM wu3beraior
CJHLIIKOM IJMHHHX INPOBOJOB M ONacHOi G6au3o-
CTH 3JeMeHTOB. BTOpHM cpeAcTBOM siBaAfeTCS
3KPaHHPOBaHHe KaTylleK, JlaMIl, a HHOTAa H Ie-
JIHIX Y3J0B CXeMHl (GJIOKOB).

Karymxy # JaMnel 3aKpHIBAlOTCS MeTal-
JIMYECKMMH KOXYXaMH M3 JIMCTOBOH MeOH HIH
amoMuHus. DTH «Kjaetkn dapapnes» nepexBaTh-
BAlOT BCE 3JEKTPHYECKHE IONAS H TeM CaMHM
YCTPaHSIIOT Napa3uTHHE CBsI3H. Merannnueckue
JlaMIIHl  OKa3bIBAIOTCS 3KPAHHPOBaHHEIMH G6Jaro-
napsi MerajuHyeckKolt oGoJiouke. MlHorpa Hekoro-
pHe TIPOBONHHKH NMPHXOAHUTCSH 3KpaHUPOBATh THO-
Kolf Mertaannueckoi omzerkod. TpaHcdopmaTopu
HHU3KOH uYacTOTH 3SKPaHHUPYIOTCS KOXKYXaMH H3
TOJICTOH MSTKOH CTajd.

Bce sxpaHH, Tag e Kak H MeTajsIHYecKoe
IacCH, JOJXKHBl COENHHATHCS € KaKOH-THGO TOY-
KO#, HMelomied IOCTOSIHHBIA ITOTEeHLHal, HamnpH-
Mep C OTpHIATeJbHHIM IIOJIOCOM BHICOKOTO Ha-
TpsiXKeHHus.

Tetpogs

ITo sToMy nyTH HAYT BIJIOTH 1O YCTAHOB-
JIeHHSI 3KpaHa BHYTPH JaMn MeXJy CeTKOH H
anogoM. UToOH 3/J€KTPOHH TEM He MeHee MOTJIH
CBOGOJHO HPOXOAHTH 4Yepe3 3TOT 3KpaH, eMy
npugaercs ¢opMa CeTKH H OH Ha3HBaeTcs 3 K-
pauupytomein cetkoii Takoe ycTpoiicTBO
MMEIOT JIaMNbl C 4YeTHIPbMSI 3JeKTPOAAMH HIH
teTpoan. Uro6H 3KpaHupylomas ceTka He
TODMO3H/1a JIBHXKEHHs1 3JeKTPOHOB, Ha Hee IoO-
naeTcss BEICOKHH IOJNOMXKHTeNBbHHI NOTeHUHaN (B
BHICOKOYACTOTHRIX JIaMIax paBHBIH IOJOBHHE
aHOJHOTO HANpSIXKeHHsd, a B HH3KOYACTOTHBIX
paBHBIi aHogHOMY HanpsxkenHw). Takum oGpa-
30M, OHAa CHYXKHT NIJs YCKODEHHS 3JeKTPOHOB.

Bnarogapsi HaJluuHiO SKPAaHHPYIOHIEH CETKH
napasuTHas eMKOCTb MeXAy aHOJOM H ynpas-
JisIomed CeTKOH INPakTHYeCKH CTaHOBHTCS pas-
HOH HyJI0, 4eM YCTpaHsfeTCs OJHa H3 Hau6o-
Jlee OMACHBIX MpPHUYHH camoBo36Gyxknenus. K 3To-
My NpeHMYIIeCTBY JlaMI C 3KpaHHpyiomei cer-
KOH HYXKHO elie 106aBHTb HX BBICOKHH K03(du-
LMEeHT YCHJEHHS, KOTOPHH MOXKeT JOCTHraTh
1 000.

JeficTBHTENBHO, B TETPOJAX AHOJHBIA TOK
NIOYTH HCKJIOYHTENIBHO 3aBHCHT OT HamNpsAXKeHHs
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Puc. 144. [loTreHunan sxpaHupyomei

CeTKH onpejenasieTcs najeHHeM Ha-

NpsKEHHA Ha CONPOTHBICHHH Ra.

IlepeMennas cocTaBasionias 3aMbl-

KaeTCA Ha KaTol uYepe3 KOHJEHCa-
T0p Ca.

OCHOBHOH CeTKH, Ha3blBaeMoi ympaBJslio-
meH ceTKOH, W HaNpsSXKeHHs] KpaHHUpYOmeH
CeTKH; aHOJHOE 3XKe HamnpsXKeHHe OYeHb CJa6o
BO3JIeHCTBYET Ha AaHOAHBIH TOK BCJENCTBHe Ha-
JIUYHA 3KpaHHpylomel ceTKH. B 3THX YycJaOBHAX
KO3 (G HIHEHT YCHIEHHS B COOTBETCTBHU C OIpe-
JEeJeHHEeM JOMXKeH OHTbh OYeHb BHICOKHM.

KpyTH3aHa TeTponoB HMeeT TaKo#l Ke rops-
IOK BeNHYHHBl, Kak H KDyTH3Ha TPHOMIOB, H
4TOGH OCHOBHOE paBeHCTBO W=R,S GHJo crpa-
BEeIJIMBO INPH GOJBLIOM 3HAYeHHH W, HEOOGXONH-
MO, 4TOGH H R; TaxXe HMeso GOJBILIYIO BeJH-
4HHy. BHYTpeHHee CONPOTHBJEHHE TETPOAOB AO-
CTHTaeT YacTO BeJHUHHH 1nopsinka 1 Mox.

_[lns cosnanus HampsKeHHs Ha 3KpaHHDYIO-
miell ceTKe NMPHMEHSIIOT CXeMy N eJIHTeJ s Ha-
NpsAXEeHHs, BKIOYas [Ba IOCJAENOBATENBHO
COEJIMHEHHBIX CONPOTHBJEHHS MEXIY IOJI0CAMH
HCTOYHHKA BHICOKOrO Hanpsikenusa. B 3aBucu-
MOCTH OT BEJIHUHHH 3THX CONpOTHBJIEHHH uyepe3
HHX NpOTeKaeT GOJNBLIMHA WM MEHBIIHA TOK, CO-
3Ja0WHi HAa KaXKJOM H3 CONDOTHBJEHHH mane-
HHEe HaNpsXKeHHs, NPONOPUHOHAJBHOE BEJIHUHHE
CONpOTHB/EHHS (CyMMa 3THX [OBYX NaJeHHH Ha-
NpSAXKeHHs,, pasyMeeTcs, paBHa HaNpsXKEHHIO
HcTOuHHKa). Takum o6pas3oM, o6mast AJas 0GOHX
CONMPOTHBJIEHHH TOUYKa HMeEeT MPOMEXKYTOUHOe
HanpsxKeHHe, KOTOPOMY NyTeM COOTBETCTBYIOHIE-
TO non6opa CONPOTHBJEHHH MOMKHO NMPHAATH JIO-
60e 3HauendHe. K 31o#i oO6Llefi Touke H MOIKJIIO-
yaercss 3KpaHHUpylomas cetka (cM. pHc. 72).

B cBsI3H € TeM, UTO CeTKa 3aXBaTHIBAaeT He-
KOTOpOe KOJHYeCTBO NpPOXONSIIHX uYepe3 Hee
3JIEKTPOHOB, CyIlecTByeT HeGOJBIION TOK 3Kpa-
Hupymouieil cetku. UTo6GH €ro H3MeHeHHs He Ha-
pylladd IOCTOSHCTBA HaNpsKeHHss Ha 3KpaHH-
pyiollefi ceTKe, MeXay HelO H KaroJOM BKJIO-
yaeTcss KOHIEHCAaTOp, KOTOPHH OTBOZHMT mepe-
MEHHYIO COCTaBJASIIOHIYIO TOKa INPSAMO Ha KaTog.

B Jnammax, y KOTOPHX TOK 3KPaHHpyMOmeH
CeTKH HMEeT MOCTOSIHHYIO BEeJHYHHY, MOXKHO CO-
3nath TpeGyeMoe HailpsXKeHHe C IOMOIIBIO ra-
CSALIEr0 COMNPOTHBJIEHHS, COENHHSIIOHIEIO 3KpaHH-
PYIOILYIO CETKY C MOJOMKHTEJNbHBHIM IOJIOCOM BHI-
cokoro Hamnpsixenusi. Ho u B sToM cayuae He-
06XOQHM KOHAEHcaTop, IpegHa3HayeHHBH s
OTBEJEHHS Ha KaToj INepPeMeHHOH cocTaBJsiomieil
Toka (puc. 75).

BTtopuuHaa amuccus

Korna B koHIe G6hicTporo mnpoJera 3Jek-
TPOHH JOCTHTalOT aHOJa, B pe3yJbTaTe yaapa
H3 aTOMOB aHOMa BHIGHBAIOTCS 3JEKTPOHH, BHI-
6paceiBaemble B npocTpancTBO. [1oTOK 3sekTpo-
HOB, H3/yyaeMHX aHOJOM 1OJ BO3JEHCTBHEM
SJEKTPOHHOH 6GOMGapIHPOBKH, HOCHT Ha3BaHHE
BTODHUHOH 3MHccHH CKOpOCTb BTOpHY-
HHX 3JeKTPOHOB OTHOCHTEJBHO HEBEJHKA H IO-
cjie KOPOTKOTO IoJieTa OHH OGHIYHO BO3BPAaHIAIOT-
cfi Ha aHojJ BCJEJACTBHE TPHTSKEHHS IIOJOXKH-
TeJBHBIM 1noTeHnuanoM. Ilo xpaiiHeli Mmepe Tak
NPOHCXOMHT B TPHOJE.

B TeTpone BTOpHYHAsh 3MHCCHsSI MOXKET Cepb-
€3HO HapyWHTb pa6oTy Jaamnel. Koraa noreH-
HaJ aHoja NajaeT HHXe IOTEHUHaJla 3KpPaHH-
pylole CeTKH, 3JeKTPOHH He BO3BPaImaIOTCs
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Ha aHOJ, a NPUTATHBAIOTCH SKpaHupylolled cer-
ko#l. Ilpu 3TOM BO3HHKaeT TOK OT aHo4a K 3Kpa-
HUpyIOIIeH ceTKe. DTOT TOK HMeeT Hanpa,ie-
HHE, INPOTHBONOJOMXKHOE HOPMAJbHOMY Hanpas-
JIEHHIO aHOJHOT'O TOKa, W NO3TOMY BBIUHTAETCS
u3 Hero. MumnnamnepMerp, BKJIIOUEHHBIH B aHOX-
HYIO lenb, MOKaXKeT TOK, PaBHHI Pa3HOCTH HOP-
MajbHOTO aHOJHOTO H BTODHYHOIO TOKOB.

B xaxux yciaoBHAX mopoGHOe SBJEHHE MO-
HKeT umerb Mecto? HMHBIMH cJOBaMH, KaKuM
06pasoM aHOIHOE HAaMpsKEeHHe MOMKET O0Ka3aThb-
Csl MEHBIIMM HANpsIKeHHST Ha 3KpaHUpylouei
cerke? HanmomHHMM, uYTO HamnpsKeHHMe Ha 3Kpa-
HUpyIomell ceTke HMeeT MOCTOSHHYIO BeJIUYHHY.
Hanpsixenue e Ha aHome BCe BpeMsl H3Me-
HseTcsl, IOTOMY YTO M3 HANpSKEHHs HCTOYHHKA
aHOQHOrO TOKa BHIYMTAETCS NaJeHHe HampsiKe-
HHS HAa COMpPOTHUBJIEHMH HAarpy3kH, HaXOASIIEMCS
B aHojgHOH uend. Ecaum nepemeHHoe Hampsike-
HUe Ha CeTKe IPEBBICHT HeKOTOpPOe 3HAauYeHHe, TO
aMIJMTYy#a TepeMeHHOH CcocTaBJasiollell aHOA-
HOrO TOKa MOXET CTaTh TaKOH, YTO MTHOBEHHOE
3HAUEHME HaNpSKEHUS Ha aHojge OKaXKercs
HUXKE HanpsXKeHHs Ha 3KpaHHUpYyIoUleir cer-
ke. VIMEHHO B 3TOT MOMEHT BTOPHUHAS 3MHCCHS
C aHoja YCTpeMJseTcs Ha 9KpaHHDPYIOULYIO CeTKy.

MNeHTON

Crnoco6  ycTpaHeHHsI  3TOro  HeJOCTaTKa
MpOCT: MeXIy SKpaHHpYIOLIeH# CeTKOH H aHOLOM
NOMEL(3al0T CeTKY, HMEIOILYI0 MOTeHUHaJd KaTonaa.
dta 3allUTHAA CeTKa HE OKasulBaeT HHU-
KaKoro BJIMAHHSA HA INEPBHYHBIE 3JICKTPOHH, GOHI-
CTPO JieTsimiMe OT Karoxa K anoay. Ho sHaym-
TeJIbHO 60Jiee Me[JIEHHbIE BTODHYHBIE 3JIEKTPO-
HBl TOPMO3fITcS €0 U «GJaropasyMHo» BO3Bpa-
MAIOTCs Ha aHofm.

INonyuennast rtaxum o6pasom TpeXxce-
TOYH A JaMna, C MNATBIO 3JeKTPOJaMH, HJIH
NeHTO 1, cBO6OAHA OT HEJOCTATKOB, BHI3bIBAe-
MBIX BTOpHYHOH 3MHccueit. Kpome 3Toit ocoben-
HOCTH, IIEHTON HMEeT Te ke CBOHCTBAa H I0-
CTOMHCTBA, 4TO M TeTpold. B HacTosimee Bpems
NEHTOJ sAB/feTCsl HauGojee UIHPOKO HCMOJb3ye-
MOH JIaMIIOH B YCHNMTeJNsX KaK BBICOKOH, Tak
M HH3KOH uactoThl. B o6oux cayuasix oH mo-
3BOJIIET MOJYYHTb Goabuioe ycuieHne. Kpome
TOTO, €MKOCTb ceTKa — aHoj IeHTona KpaiiHe
He3HauuTeNbHa, 4YTO SBJAseTCcS OCOGEHHO BaX-
HBIM [peHMymeCTBOM Ipu paboTe B Kackaaax
BBICOKOH 4YacTOTHl, Tak KaK 3TO YMeHblIaeT
OMacCHOCTb CaMOBO36YXKIEHHA,

KOMMEHTAPHI
K YETBIPHA JIATOIl BECEJIE

CsaAsb yepes obuire
COMNPOTHBJIEHHS

DKpaHHPOBAHHE TO3BOJISET YCTPAHHUTb HIH
YMEHBIIMTL MapasuTHbIE CBS3H, BH3bHIBAEMEIE
MarHuTHOM HMHAYKUMEH uau eMKocTbio. TeM He
MeHee OCTaloTCf ApPYrHe CBSA3H, KOTOPHIE MOTYT
BO3HHKATb H3-3a COMPOTHBJEHHH, SBJSIOMHUXCH
oflKMH [JIT HECKOJIbKHX Lemnel.

Korga uepes oaHO M TO Xe CONPOTHBJEHHE
(x0T G6Bl HCTOYHHK BBLICOKOTO HaNpsAXKEeHHd)
IPOTEKAIOT MepeMeHHEle TOKH HECKOJbKHX JaMil,
KaXJH# TOK cO3maeT Ha HeM IlepeMeHHoe na-
JNeHHe HanpsiKeHHs, Kotopoe G6yaeT BJAHATH Ha
HampsiKeHHsi BCeX 3JeKTPOXOB JaMim. B 3aBu-
eMMOCTH OT 3HaKa TakKHX cCBfizell OHM Takke
MOTyT BH3BaTh JH60 caMoBo36yxiaenue, JHGO
3HAYHUTEJNbHOE YMEHbIeHHE YCHJIEHHS.

OnacHbIM  sBJISeTCA MNafeHHe HanpsKeHus
Ha OOGWIEM CONPOTUBJIEHHH, OGYCJOBJEHHOE IHe-
PEMEHHOll COCTaBJAIOMEH TOKOB JiaMMm; NMOCTOSH-
HBle e COCTaBJsIOUlMe H3-3a MX HEH3MEHHOCTH
He MOTYT BH3BaTb MNOSIBJEHHS HEXEeNaTeJbHOIo
B3aumopeficTBus. [1o3TOMy 1/ YyCTpaHEHUS CBA-
3efl atoro pona oOGBsaBafioT Gophrb6y nepemeH-
_ HEIM COCTaBJSIOMIMM aHONHHIX TOKOB, NMPHUMEHsS
COOTBETCTByIOmMe L eNH pa3BA3KH T. €
KODOTKHe MHAMBHAYQJbHBIC IIyTH HHU3KOro CO-
NPOTHBJIEHHA,

Llenu pasBasku

Tax xak ocHoBHast GyHKNHA HepeMeHHON
COCTaBJIAIONEH AHOQHOIO TOKA 3aK/Jluaercs B
CO371aHMH TEPEMEHHOTO HaNpsKeHHS B IeNH
CBSI3M, Ha BBEIXOAE H3 3TOH uenu ee (GyHKuUHU
3akaHuuBalorcsi. HauGosee npocTo 3acTaBHTb
ee BEPHYTbCA B HCXONHYIO TOYKY, T. €. Ha Ka-
TOX, cO31aB € NMyTh C NOMOHIbIO KOHIOEHCaTopa
NOCTaTouyHOH eMKocTH. UTO6H momewaTh ei
NMOHTH TEeM 3Ke IyTeM, 4TO M IOCTOSHHas CO-
craBadloumas, Ha 3TOM NYTH YCTaHABJIHBAETCS
aKTHBHOe HWJH HHAYKTHBHOE COMNPOTHBJEHHE, Ipe-
NATCTBYIOIIEE ee MPOXOMKIEHHIO.

Takum o6pa3om, MBI BHOBb CTaJKHBaeMmcs
C OoObIYHBIM cnoco6oM pasneseHHs IBYX COCTaB-
JSIOMMUX aHoaHoro Ttoka (cm. puc. 138): KoH-
JA€HCAaTOp INPOMycKaeT IepeMeHHYI0 COCTaBJsIo-
HIYI0 M 3aJepXKHBaeT INOCTOSHHBHIH TOK, a co-
NPOTHBJIEHHE HJH COOTBETCTBYIOIMIMM 06Gpasom
nogo6panHas MHAYKTHBHOCTb, IpONycKas MO~
CTOSIHHEII TOK, SIBJISIeTCS TPENnsiTCTBHEM [
nepeMeHHOH COCTaBJsIOLLeH.

Jna pa3Bsi3KH B BETBAX IOCTOSHHOTO TOKa
NPHUMEHSIOT aKTHBHHE CONpPOTHBJIEHHS, NpHYEM
OAHOBPEMEHHO HCIOJb3YIOT MajeHHe Hanpsxe-
HUS Ha CONMPOTHBJIEHHH DPa3BS3KU LJIS YCTaHOB-
JIeHHs Ha KaX[o# JaMIe ONTHMAaJbHOIO 3Haue-
HUA aHOAHOTO HaNpskKeHHA.
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EMKOCTb KOHIeHcaTopa pasBsi3KH JOJXKHA
GHTh TeM GOJblief, yeM HHXKe YacToTa mojJe-
XalluXx pa3Bsi3Ke TOKOB M 4YeM MeHblIe COMNpO-
THBJMeHMe pas3Bsa3ku. [lo BmICOKOA uwacrote uc-
NOJB3YIOT KOHJAeHcaToph mopsinka 0,1  mxg;
3TOr0 BIOJHE NOCTAaTOYHO, NOTOMY YTO Ha ua-
crore 1000 xey. (cooTBercTByIOUIEH [JIMHE BOJI-
Ha 300 M) eMKOCTHOe CONpOTHBJIEHHE COCTaB-
Jasier auimb 1,5 om. Ilo HU3KON wacTOTe HCHOJMB-
3yIOT KOHAEHCATOPH pa3Bsi3Ku mopsinka 20 mxep;
3Ta GoJbliast €MKOCTb COBEpLIEHHO He SBJIfeTCH
M3/ulIHefi pOCKOWILIO, TaKk Kak ee CONpPOTHB-
JeHHe Ha yactote 50 ey cocrasaser 150 oa.

BuinonHeHve uened pasBA3KH

Ilpy BHINOJHEHHH MOHTaXa 3JMeMEeHTH pas-
BSI3KM JOJIKHE pa3MelllaThCs Kak MOXHO G/uxe
K JaMre W UelH CBsI3H, C TeM 4TOGHl NepeMeH-
HbHle COCTaBJSAIONIMe BO3BpaUIaJUCh HAa KaTon
HauKpaTyafluM NyTeM.

Ha mnpakTHKe XOHAEHCATOpPH pasBA3KH CO-
eIMHSIOT MHOTJA HE C KaTOAOM, a C OTpHLaTeNb-
HEIM TOJIOCOM BRICOKOI'O HanpsiXKeHHs, UYTO 3a-
cTaBjsieT I€PeMEeHHYIO COCTaBJSIOILYI0 NPOHTH
U uepe3 KOHIEHCATOp, BKJIOUGHHHIH mapaJiiefb-
HO CONpPOTHBJEHHIO B Kartole. DTO He PeKOMEH-
HIyeTCsl, TaKk KaK 3KBUBAJeHTHAsl €MKOCTb IBYX

Noc/IeIoBaTeNbHO  COGIHHEHHBIX KOHJeHCaTopOoB,
4yepe3 KOTOpHe NOJKeH NPOATH TOK Ha NyTH K
KaTony, MeHblle eMKOCTH CaMOro MaJeHbKOTo
M3 3THX 1BYX KoHgeHcaropoB. Ho Tak Bce Xe
TMOCTYNAlOT MO TOH NpPHYMHe, YTO OueHb YIOGHO
NPHCONUHATh BCE BeAyllHe K OTPHULATENBHOMY
TIOJIIOCY ~BBICOKOIO HAlPsIKEHMs! NMPOBOJA K TOJM-
CTOMY MNPOBOAY 3a3eMJIeHHsI WU MeTaJIHuyecKoi
Macce IIaccH; IIpeANoOYTeHHe, BIIpoueM, Clie-
JyeT oTaaTk NMepBoMy pelllenio. HamoMHum, uTo
3KpaHH KaTylleK, JaMn H NPOBOJIHHKOB TOXe
JNOJNXKHBH OHTb COENHHEHH C IIaccH (KOpIycoM).

Onnako Temnepb, KOra MH IIOKasanaH, Ka-
Kyl0 NOJb3y HDHUHOCAT Da3BfA3KM, OTMETUM, 4TO
MHOTHe mNpHeMHHKH pabortaior Jyuyuie.. 6e3 Ie-
nefi pasBA3KU. DTO OODBSACHAETCS TeM, 4YTo Na-
pa3uTHHE CBSI3H MOTYT C031aTh 0GpaTHYIO CBS3b
B GJNaronpusiTHONH YCUJEHHI0 MNOJSPHOCTH, He
NOBOASL CXeMy [0 Topora reHepUpoBaHHS.
HimenHo no 3Tofi npuuuMHe BCTpeyaloTcs CAyuaH,
Korga Hejoporoii NMpHEMHHK, B KOTOpPOM IO CO-
0oGpaxKeHHsIM SKOHOMHUH IpeHeGperyiu LeNsaMH
pasBsi3KM, OT/IHYAEeTCs OdYeHb XOpollell 4yBCTBH-
TeqbHOCTHI0. OnHAKO 3TOT NOYTH NapajgokCasb-
HH (akT He NOJKEH 3aCTaBUThb HAaC YCOMHHTb-
csl B NoJb3e lened pas3BssKH, MOTOMY YTO JIydile
CTaTh XO3;1MHOM OGDPaTHOH CBSI3W M CO3HATEJbHO
NpUMEHSITh €€ TaM, rhe oHa nose3Ha, yeM IHpe-
NOCTaBUTh CJydYalio ONpeneNuTb Xapakrep JHAefi-
cTBUsi o6paTHOH CBS3H.

ROMMEHTAPHH
K IATHAJNATON BECEJAE

Mpobnema nuTaHuA

. Jlns nutaHus THpueMHMKa TpebyloTcs JBa
HCTOYHHWKA TOKAa: MCTOYHHUK BBICOKOTO Hanpsxe-
HUSl, .JAOMUA aHOAHHH TOK, MU HCTOUHMK HH3-
KOro HanpsixKeHUd,+ nalomuil Tok Hakauxa. I[lep-
BRI [OJIXKeH HMeTh IIOCTOSIHHOe HanpsxKeHHe
100—250 8. Hakajn, 3a HCKJIIOUEHHEM CIELHaJb-
HHIX JamMn g 6aTapeHHEIX NPHEMHHKOB, MO-
JKeT OCYUIeCTBJIATHCH KAK IOCTOSHHLIM, TaK H
nepeMeHHBM TOKOM. '

R Jns cMelneHus, kak MH ‘y¥e BHIeaH, He
TpebyeTcst CaMOCTOSITEIBHOTO HCTOYHHKA IIHTa-
HUS, TaK K@K Heo6XoguMoe [Jisi 3TOro Hamps-
JKeHHe JI0JYy4YaloT M3 AaHOOHOH UemH 3a Cuer

naneHus HalpsAXKeHUs Ha COINPOTHBJIEHUH, BKJIO- *

YeHHOM B lenb Karona.

OcraBuM B cTopoHe OarapeiiHHe HpHeM-
HHKH, rae G6GaTaped WIM aKKyMyJsTOpPH JaioT
BCE HEOGXONMMBIE HAaNpSKEeHHss M THe HCIOoJb-
3yIOTCSI JaMITEl TIPSIMOrO HaKaJia,«foTpebsioliHe
OuUeHb MaJHii TOK NpH HanpsKeHHH nopsaxa 2
B 1,5 6.

+ IBYXaHONHHE KEeHOTPOHH;

MuTaHWe OT CeTH NMepemeHHOro
TOKa ‘

HauGomnee pacnpocTpaHeHH NHPHEMHHKH C
NHTAHHEM OT CeTH IlepeMEeHHOro TOkKa. npOBOIl
C BWIKOH CIYXHT I1si NONBENEHHS HarpsiKe-
HHUSl OT LUTENCeNIbHOM DPO3eTKH uYepe3 BHIKJIIOUA-
TeNab, CHyXallHH .1/ BKJIOYEHHS IIPUEMHHKA,
K TpaHchopMmaTopy ajeKrponurtanus. M3 Bnod-
He pas3yMHOil NpeJOCTOPOKHOCTH B 3TOH Iemu
C/JefyeT YCTaHOBHTb IUIaBKHi IPefNOXpaHHTENb,
KOTOPHIH TpH CJAy4alHOM KOPOTKOM 3aMBEIKAHUH
neperopaerT M OTKJIOYAET 3/eKTPOCETb.

[lepBuynas o6MoTKa TpaHchopMaTopa Mo-
XeT HMMeTb OTBOXHI, PAcCUHTAHHEE HA pa3JHy-
Hble Hanpsokenust cetd (127 wau 220 g8). OG6hu-
HO TpaHCc(OpMaTOp 3JEeKTPONMUTAHHS HMEeT TPH
BropHuHHe OGMOTKH: N/l HaKaja JiaMn, Hakaja
KEHOTPOHa M [/l BHICOKOrO HanpsKenus. Bce
TPU OOGMOTKH OH€Hb YacTO CHaGXKaloTCs BHBO-
IaMH OT cpenHeil TOYKH. .

B  GosnplimHCTBE  ClyyaeB  IPHUMEBHAIOTCH
NpH  XKeNaHHH BHI-
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NPSAMASATE TOMLKO ° OONMH TOJyNepHOnx Bceria
MOXHO CcOeIuHHTbL 06a aHOxa, NMpeBpPaTHB HX B
ob6muii anox. Haxkanm KeHOTPOHOB paHblile OBLI
4 ¢ (eBpomeiickHe JaMnH) M 2,5 6 (amepu-
KaHCKHe JaMnel). B Hacrosimee Bpems Hanps-
JKeHHe Haxaja OOJBIIMHCTBA KeHOTPOHOB 6,3 8.
Bce Gomee mmpoxoe nmpuMeHeHHe HaXOHST KeHO-
TPOHBl ¢ ITOJOTPEBHHIM KaTOLOM, 4TO I103BOJISIET
CHUMATh BHICOKOE HanpsiKeHHe HellOCPeNCTBEHHO
c kartoga (a He co cpeaHell TOUKM OGMOTKH Ha-
Kajld KeHOTpOHa).

BriBonBl KOHIIOB BTOPUYHON OGMOTKH BHICO-
KOro HanpsiKeHHs, nawoolledl AaHOIHHHA TOK, cO-
eMHeHH € aHONaMH KEHOTDOHA, a CpelHss TOU-
Ka 3roii OOMOTKHM InpeicTaBisfeT co6oi orpHla-
TEJBHEIH TOMIOC BHICOKOro HanpsxeHus. He
Clegyer ynyckaTb M3 BHAY, 4TO HamnpsiKeHHe,
TonepeMeHH) NMOJaBaeMoe Ha aHOAH KeHOTPOHE,
CHHMAaeTCsl TOJILKO C MOJOBHHH, a He Co BCefl
ob6MoTku. Tax, npu O6GmieM HanpsiKeHHH BTODHY-
Hoft, o6MoTkH 600 6 B Kaxnbfi naHHBIA MOMEHT
BHIpsAMJsercs Hanpsxenue 300 g; mostomy He
c/efyeT NHTAThCs HCKATh BHIIPAMJIEHHOE Ha-
npsxkenyne 600 s.

Hazrorosurenun TpaHcdOpMaToOpoB 3JeKTPO-
MHTaHHS HUMEIOT XOPOIIYI0 MPHBHUYKY YKa3HBAaTh
He TOJNLKO HANpsI)KEHHsT Ha BTOPHYHHX OGMOT-
Kax, Ho U BeJuuHHH ToxkoB. He cienyer oumm-
GaTbCc B MCTOJKOBAHHM IIOCJAEeJHHX 3HAUeHHUH:
3TO He BeJHYHHA TOKa, KOTOPYI0O OOGMOTKH OGYAYT
JaBaTh Bo BceX ‘CIyyasX, a TOJBKO 3HAYeHHs,
KOTODHIE HE HYXKHO INpEeBHIIAaTh, YTOOH He BHI-
3BaTb HEHOPMAJLHOTO HarpeBa TpaHchopmaropa.
Uem TosIe NPOBOJOKA, M3 KOTOPOH creslaHa
o6MOTKa, H, CJeIoBaTelbHO, 4YeM MeHblle ee
COMPOTHBJIEHHE, TeM GOJBIIHA TOK MOXKeT OHTb
nmoiyuen Ge3 3HAuHTeNbHOrO Harpesa. UTOGH
y3HaTh TOK KaXpnoA OGMOTKH, NOCTaTOYHO INOJX-
cyutaTh o6Lree CONPOTHBJIEHHE MO KIIOUEHHON
K Hefl Lenw ¥ npHMeHMTh 3akoH OMa,

MPunbTp

. Tlonyuewnellt  mocjle  BHIIPSMJEHHS  TOK
uMeer OJHO HalpaBjieHHe, HO OH elle He IO-
CTOSIHHEIA B IIOJTHOM CMBICJIe 3TOro cJjoBa. [le-
pex HCIIOJb30BaHHEM €ro cJjeqyeT IpeaBapH-
TeJBHO eriaguThk (puabTpoM. Tox o0 BHIIpAMIe-
HHS MOXKHO paccMaTpMBAaTh KaK COCTOSLIMA H3
CYMMH IByX TOKOB — IIOCTOSIHHOTO H TepeMeH-
Horo. B sToM cayuae mpoGmeMa cria<HBaHHS
¢$HIBTPOM CBOZHTCH K TOMY, 4TOGH INIPONYCTHTB
TOCTOSIHHYIO COCTaBJISIIOLIYIO H HOJHOCTBIO 3a-
JIE€pXKaTh IepeMeHHYI0 COCTaBJSIONLYIO.

4 B nemsx pasBsA3kH HaMm yXKe IpPHXOJHJIOCH
CTAJKHBATbCSi C pellleHHeM aHaJOTHYHOM Ipo-
6aembl. OHO 3aKJOyaeTcsi B CO3LaHHM IJIs Te-
peMmeHHON cocraBasiomiell ygo6HOro NyTH uepes
'KOH/IEHCATOp M IIperpakleHHH IyTH B APYIroM
‘HanpapJieHHd C MOMOMILIO HHIYKTHBHOTO COINpO-
TUBJIEHHS, NMPONYCKAIOUIET0 IMOCTOSIHHYIO COCTaB-
Jsuomyo. B kauecrse TaxKoro COmpoOTHBJIEHHS
6epyT npoccelb € OTHOCHTEJbHO HEeGOJbIINM
_AKTHBHBIM' CONPOTHBJEHHEM, KOTOPHIf ycTaHaB-
AHBAIOT Ha TNYTH TOKa (B HauGoJee IPOCTHX
JIPHEMHHKaX HCIOJB3YIOT aKTHBHOE COINPOTHBJIE-
Hue). Koupencartop, caykamuit 148 oTBoaa
HepemenHoff cocraBisiomedi, BKIOYaeTcs napaj-

-

JIeIbHO  BHIXOAYy BHIpsMutens. W, Hakoden,
H3roTOBJIeHHe _QUJbTPA 3aBepliaeTcss YCTaHOB-
Koit Ha BHXOxe (HUIbTPYIOLLEH suefiKH BTOPOTO
KOHJEHCATOpA, NpeJHA3HAUEHHOTO MIJis IojaBJie-
HHA OCTaTKOB IepeMeHHOH coOcTaBJasomed, Ko-
TOPBIE MOTJIH NMPOHTH 4epe3 apoccetp (puc. 89).

B cayuae Heo6xoZuMOCTH 0cO60 TIIATENb-
HO CTJIafHThb TOK MOKHO BKJIIOUHTH [OCJIENOBa-
TeNbHO [Be (QuIbTpyOlIHe suefiKH; aBa Haxo-
ASUIMXCA B CepefHHE KOHIeHCATOpa MOTryT GHIThb
3aMeHeHBl OIHHM OOIIMM [Jisi OGeHX syeeK
(eMKOCTb 3TOrO KOHIEHCAaTopa Jo0JXHa GHTb
BIBOe GoJblile eMKOCTH KaXJOro H3 BHEUIHHX
KOHIEHCaTOPOB).

Takx Kaxk wacrora H3MeHeHHil OueHb Mala
(npu cern 50 ey uacrora cocrasaser 100 ey,
TMOTOMY 4TO IIpH BHIIPSIMJEHUH BMECTO KaXKJIOTO
nepHoxa MBI IIOJydaeM B2 HM3MeHeHHS TOKa IO
YHCTy IOJyNepHONOB), HHIYKTUBHOCTH H €MKOCTH
JNOJNKHH HMeTb OTHOCHTENBHO GOJIbIIHE BeJHYH-
Hbl. HMHIYKTHBHOCTH B HECKOJBKO HeCsTKOB
FeHDPH BBIIOJHAIOTCA B BHIe OGMOTOK Ha CTallb-
HHX cepreyHHKaX. EMKOCTb KOHAEHCAaTOpOB cO-
cTaBJsieT HECKOJBKO MuKpodapax, m OT IpuMe-
HEHUSI KOHIEHCATOPOB C TBEPABIM IU3JEKTPHKOM,
Kak, HanpuMmep, napabHHHUpPOBaHHass GyMara,
NpPHLUIJIOCH OTKAa3aTbCH H3-32 HX HeJONYyCTHMO
GosblIHX pa3MepoB. B a3rom caywae Hcmodb3y-
I0TCSI KOHIEHCATODH CNEeLHAJbHOrO THNA, HOAY-
yuBLIMEe Ha3BaHHEe JSJMEKTPOJUTHUECKHUX
KOHJIEeHCaToOpOB,

ONeKTpONUTHUECKHE
HOHAEHCATOpHI

Konpencatopsl 3Toro Tuma comepiKaTt KHI-
KOCTb HJH TecTooOpasHyl0 Maccy, HOCSILYIO
HasBaHMe 3JEeKTpPOJAHTAa. B 3jekTpoaut
MOTpyXKeHa O6KJIanKa M3 aNIOMHHHS, HMeloLlas
OTHOCHTEJNBbHO GOJIBLIYIO MJIOMiab.

Ilpy  TNpHIOXKEHHH HaNpsAXKeHHA  MeXAY
JIEKTPOJMTOM H alioMuHHeM (HocJegHuii mnon-
KJI0UaeTcsl K IOJOXKHTEJBHOMY HOJIIOCY) Cpasy
e HauMHAeTCs DAasJIOKeHHe 3JIeKTPOJHTA, B pe-
3yJbTaTe 4Yero aJiOMHHHA TOKpHBaeTcsl IUIEHKOH
(ABAsIOMENACA [HINEKTPUKOM) H TOK IpeKpa-
maetcs. ToMHHa 3Tof IJIEHKH HHYTOXKHA (Io-
pAnka THCSYHOH [OJH MHJJIMMETpa), W MOHAT-
HO, KaK BeJiMKa eMKOCTb TaKoro KOHIeHcaropa,

“0OKJaJKaMH KOTOPOTO SBJSIOTCS aJIIOMUHHH u

3JIEKTPOJIHT.
OtmernM, uto B OTIHYHE OT KOHIEHCATOPOB,
KOTOPHE MBl IO CHX NOp pa3GHpajH, 3JeKTpo-
JMUTHUECKHH KOHIEHCATOP HMeEeT ONpelescHHYIO
NONAPHOCTDH: AaNIOMHHHEBYIO OGKJAanKy 006s-
3aTeJbHO HYXHO MOAKAIOYaTh K IOJOMXKHTENb-
HoMy modtocy. IlpH H3MeHEHHH MNONSPHOCTH pH-
CKYIOT HCIIODTHTh KoHJeHcarop. CilenoBaTesbHO,
He cJenyeT BKJ/IOYAaTh TaKOH KOHIEHCAaTOR HaA
nepeMeHHOe HanpsiXKeHHe (eCJM TOJBKO Ha Hero
He HaJIOXKeHO MOCTOSIHHOe HamnpsiKeHHe GoJibluei
BEJIMYMHEL ¥ COOTBETCTBYIOLIEH IOJSAPHOCTH).
Kaxnelf THM KOHJOEHCAaTOpa pacCyMTaH Ha
onpefejeHHoe pabouee HaNpsiKeHHe, yKa3hBae-
MOe 3aBOJOM-H3TOTOBHTENEeM, KOTOpoe He cJle-
ayeT mpeBHath. EMKOCTb KOHOeHcatopa B Hs-
BECTHOH Mepe 3aBMCHT OT HANpsXeHHs Ha 06-
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KJAankax ¥ TpH TOBHIIEHHH HANpsSKeHHs He-
CKOJIbKO yMEHBIIAéTcs.

Ilpo6Golt ameKTpoJaHTHUECKOrO KOHpeHcaTopa
NMoA BO3IEHCTBHEM MTIHOBEHHOTO NepeHanpsKe-
HUs (Korja MexXny ero oOKJafKaMH IpPOCKaKH-
BaeT MCKpa) — He oueHb GoJbliass Gexa, NOTOMY
YTO CJOH OKHCH aJIOMHHHSI MOXKeT cpasy xe
BOCCTaHOBHTBECS! DTOro Heslb3s CcKas3atbh o 6y-
MaXHOM KOHIEeHCaTope; OT HCKpH Gymara oG6yr-
JIMBAaeTcsi W TeM CaMHM TepsieT CBOHCTBA H30-
JsiTOopa, B pe3yJbTaTe Yero MexXAy o6kJagKaMu
o6pasyercss Gojlee HJIH MeHee SIBHOE KODOTKOe
3aMbIKaHHe.

DJeKTpOJIMTHYECKHE KOHAEHCATOPH OGBIYHO
BHITYCKAIOTCSI B METaJ/UIMYECKHX KOpIycax, Ko-
Topele 06GpasylOT KOHTAaKT C SJIEKTPOJHUTOM H
cayXKaT OJs MOAK/IIOUEHHS OTPHIATeJbHOTO MHO-
smoca. HanGoslee pacnpoCTpaHEHH 3JI€KTPOJIHTH-
YeCKHe KOHJEHCAaTOpPH €MKOCTBIO B [eCATKH
mukpodapan. Hx Hcnoss3yloT He TONBKO B
¢duIbTpax, HO M /I pa3BsA3KH B Lensx HU3KOH
4acTOTH H OCOGEHHO nJIsi Da3Bsi3KM CONPOTUB-
JleHHH cMemeHHs. B cBA3M C 3THM OTMeTHM,
4TO COBPEMEHHBEIE OKOHEYHHle JaMnbl (B HOC/en-
HeM KackKaje HH3KOH 4acTOTH) OOGHIYHO OHIBAIOT
C MOJOTPEBHHIM KaTOAOM H TO3TOMY HaMpsxKe-
HHMe CMelleHHsi TaK¥Ke CHUMAEeTC ¢ CONpPOTHB-
JIeHUs] B UeNH KaToga,

HarpesaHue HWTel Hakana

Ecan panbme B EBpone GulIo NOBCEMECTHO
NpHHATO eJIHHOe HanpsiKeHHe Hakana 4 & (a
B Amepuke 2,5 g), To Tenepp 06a KOHTHHEHTa
NpHLILIH K COIVIalleHuIo, IIPHHSB B KauecTBe
eUHOTO CTaHOapTa AJsf Haxkajla NepeMeHHEM
TOKOM HamnpsikeHue 6,3 8. ITo He HCKJIIOUaeT
CyllecTBOBaHHS OGOJBIIOTO KOJHYECTBA THIIOB
JlaMINl ¢ pasHHIMH HaNpsKEHHSIMH HaKajaa BIJIOTh
no 110 & (uro ycrpaHsieT HeoGXOAUMOCTH B IIO-
HUXawoueM TpaHcopmarope Hakana).

B npueMHHKaX, paGOTalOMIUX OT CETH Ile-
PEMEHHOTO TOKa, HHMTH HaKajla IOQKJIIOYaloTCst
HeNOCPENCTBEHHO K HaKa/JbHOH O0GMOTKE TpaHC-
dopmaropa (puc. 90).

HHoe pesto nmpu paGore npHeMHHMKa OT CeTH
NOCTOSIHHOTO ToKa. B c¢BA3u ¢ TeM, uTo B 3TOM
cIyyae Heldb3si NPHMEHSTh TpaHC(HOpPMATOp, CHU-
KaloIMH HanpsiKeHHe CeTH 10 JIOGOH 3amaHHON
BeJHYMHH, HHUTH Hakaja JIaMNl COeQHHSIOT I0-
clenoBaTeslbHO (pasymeercs, HeoGXOAHUMO, 4YTO-
6Bl Bce JIaMIH MOTJIM MCIIPaBHO paboTaTh IpH
ONHOM M TOM Xe TOKe Hakaxaa). Ilpu sTom Hc-
NOJNBE3YIOT JaMNE He TOJbKO € HaNpsKeHueM
Hakana 6,3 8, Ho TakKe H ¢ Gojee BHICOKHM
HamnpsixKeHHeM, 0COGEHHO B OKOHEYHOM KacKaje.
Ecan cymmapHoe HanpsixeHHe OKaMeTCs MeHb-
IIHM HanpsiKeHHs CeTH, TO M3GHTOK HYXKHO IO-
TaCEThb C TIOMOLIBIO <CONpPOTHBIEHHUS.

Tak, Banpumep, IpHEMHHK, HUMeEOIUA NATh
JlaMI, H3 KOTODHIX HYeThIpe C HaMNpsKeHUeM Ha-
Kana 6,3 ¢ u onHa 25 8, TpebyeT s mochaeno-
BaTeNbHO COeJHHEeHHHIX HHUTEH Hakana
6,3-4+425=50,2 6. Ilpu nanpsxenun cetu 1108
HYXHO NOTacHTb HA CONDOTHBJEHHH OKoso 60 a.
Ilpu Toxe Hakasa 0,3 a nmo 3akony Oma notpe-
6yerca racsiee conpotusierne 60 :0,3=200 ox.

Pasymeercsi, npu 3toM GoJiee IOJOBHHE
SHEpruH pacceMBaeTcs B BHIAE TeIJa Ha COINpO-
THBJEHMH M CHCTEMAa OKa3bIBaeTCsi Majio 3KOHO-
muuHOH. ONHAaKO 3TO eAMHCTBEHHHA CIoco6,
onpaBiHBaeMH HeNOCTaTOYHONH THOGKOCTBIO IMO-
CTOSIHHOro TOKa. [acsiee CONPOTHBJIEHHE HHO-
raa pasMmemaercs B IlIHype JJsi BKJIOYeHHS
NpHEMHHUKA B CETbh, .

lMuTaHHe npHemMHWKa OT ceTH
NOCTOAHHOIrO TOKa

Jnst aHogHOTO NHTaHus TPUEeMHHUKOB, pabo-
TaOLUX OT CETH INOCTOSHHOTO TOKa, He BO3HH-
KaeT (M He 06e3 OCHOBaHHsS) HeOGXOOUMOCTH B
BHIMPSIMJIEHUH TOKa, OJHAKO CIVIaXKMBaHHe (UIb-
TPOM H 31ech He MeHee Heo6XOOMMO, TaK Kak
MOCTOSIHHBI TOK CeTH HMeeT HeGOJbLIHE IyJb-
cauuH, JEerko CHHMaeMbie XODOUIHM (HIBTPOM.

Tak Kak IOBHICHTH HanpsiKeHHe CeTH IO-
CTOSIHHOTO TOKa ¢ IOMOUIbI0 TpaHcdhopMaTopa
HEBO3MOXKHO, CJedyeT MaKCHMaJbHO YMeHBUIHTb
najgeHue HaNpsSXKeHHs B HHAYKTUBHOCTH (HJIb-
Tpa, 4YTOGH HampsiKeHHe, NMOgaBaeMoe H3 aHOIH
JlaMIl, He OKa3aJoCh CAMIIKOM HHM3KHM. [losTomy
B ciayyae GHIbTpaUMN NyJabCalMd CeTH NMOCTOSH-
HOT'O TOKa KaTyLUIKH (HJIbTPA M3rOTaBJHBAIOT H3
OTHOCHTEJBHO TOJICTOH IpPOBOJOKH (4TOOH CHHU-
3UTh AaKTHBHOE CONpPOTHBJEHHE), YMEHBLIAIOT
KOJIHYECTBO BHTKOB M KOMIIEHCHPYIOT yMeHbllIe-
HHEe HMHAYKTHBHOCTH C MOMOILBIO KOHAEHCaTOPOB
Goabuioll emxocTH. K cuacrteio, mias pabounx
HanpsikeHuit nopsanka 110 & umeroTCs 3J€KTpo-
JIUTHYeCKHe KOHIEHCAaTOPHl eMKOCThl0o  GoJiee
100 mxg.

lMpHeMHHKH C yHHBEepCalibHbIM
MUTaHHEM

Mbl counn 1esecoo6pasHBIM JOBOJIBHO MOJ-
poGHO pacCMOTPeTh YCTPOHCTBO MNPHEMHHKOB C
NMUTaHHEM OT CeTH MOCTOSHHOTO TOKA He I0 NpH-
YHHe MX LIMPOKOro pacnpocTpaHeHHs. Takue
MPUEMHHKH BHINMYCKAIOTCS OYeHb PENKO, HO HMe-
eTcs GONbLIOE KOJNMYECTBO NPHEMHUKOB C Y H H-
BepcaJbHHM IHTAaHHEM, KOTOpHE MOTYT
BKJIIOYaThCsl B CeThb Kak II€PEMEHHOro, Tak H
MOCTOSIHHOTO TOKAa. YCTPOHCTBO TaKHX NpHEMHH-
KOB MaJio 4eM OTJHuaeTcsi OT YCTpoiicTBa IpH-
€MHHKOB C MHTaHHEM OT CETH MOCTOSIHHOrO TOKa.
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Puc. 145. Cxema mutaHus NpHeMHHKA C YHH~-
BepcalbHBIM MHTaHHEM.

1 — 3nexTpoceTh; 2 — HUTM HaKajna Jamn; 3 — GuabTp;
4 — BLINPAMJEHHOE aHOJHOE HampsKeHHe,



B npuemHHKax c yHHBepCaJbHEIM IHTaHHeM
HHTH Hakaja TakKxe COEJHHSIOTCS IOCJeN0Ba-
TeJNbHO, MpuUYeM B Lellb BKAIOYaeTCs racsiiee co-
TIDOTHBJIEHHE.

B uenu Bricokoro HampsikeHust (puc. 145)
nepen ¢uaAbTpanHel TOK CeTH HPOXOAMUT uepe3
OJHOAHOJHHI KEHOTPOH (MIM ABYXaHOIHHIH C
COEMHEHHEIMH aHOJaMH).

Ilpu BKMIOUEHHH INIpUEMHHKAa B CeTb Tepe-
MEHHOrO TOKa BHINPSMJSETCS OLHH TOJYNepHOJ,
BCE Ke OCTaJbHOE NPOHCXOMMT, KaK B HOPMaJb-
HOH cxeMe NHTaHUs TNpu paGoTe OT CeTH mepe-
MeHHOoro TOKa. [Ipu TOCTOSIHHOM TOKe B CETH
MOTYyT MMeThb MecTo 1Ba ciyuas. Ecaum Bkio-
YHTH IUHYp NpUEMHHKA B IUTENCEJbHYIO DO3eTKY
TaK, YTO KaTOJ KeHOTPOHAa OKaxeTcs COeJMHeH-
HHIM ¢ TIOJIOXKHTE/IbHBIM IIOJIOCOM, TO TOK He
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CMOXKeT TIpOHTH ¥ TNpHeMHHK GydeT MOJyYaTh.
Ilpu mpaBHJBHOM >Xe BKJIIOUEHHH TOK CBOGOIHO
npoiifeT 4epes KEHOTPOH M, XOTS OH He TpeGyeT
BHIIDSIMJICHHSI, TeM He MeHee pasfejdT ydacTb
NlepeMeHHOTO TOKa.

OTMeTHM TaKiKe, 4TO NpHeMHHKH Ha IOCTO-
AHHOM TOKe H TPHEMHHKH C YHHUBepCaJbHHM
NHTAaHHEM BKJOYAIOTCS HENOCPENCTBEHHO B CeTh,
Tak Kak OObluHOe NPOMEeXKYTOUHOe 3BeHO —
TpanchopmaTop — B HHX oTCyTcTByeT. Omnako
ceTb MOXeT HMeTb JOCTaTOYHO BHICOKHMEH MOTeH-
uMaJ 10 OTHOUWIEHHIO K 3eMae. [Tostomy Taxue
NDUEMHHKH MOXHO 3a3eMJIATh TOJBKO uepes
MaJIEHBKYIO €MKOCTh, KOTOpasi, CBOGOJHO mpo-
TMYCTHB BBICOKOYACTOTHHIE KOJIeGaHHsS M3 aHTeH-
HH, OKaXeTcs NpensiTcTBHeM [JIS ONAacHOrO 3a-
MHIKaHHS CeTH Ha 3eMJIo.

KOMMEHTA PHI
K IMECTHAJHATON BECEJE

[Mpamoe ycuneHue

PaccMoTpeHHBIE 10 CHX IOP paaHONpHeM-
HHKM TpHHAJJIeXalH K KaTeropuH INPHEMHHUKOB
¢ npsmuM ycuaenueMm Ilepex perexru-
poBaHMeM TOK BHICOKOH 9acTOTbl, HOCTYNUBUIHH
H3 aHTEHHBI, YCHJIHBAJCH B ONHOM HJH HeCKOJb-
KHX Kackajax.

OpHako Takoe YyCHJIeHHe He MOXKeT ObTb
oueHb GOJBIIMM, TaK KaK, HECMOTDPS Ha JIOGe
IPeNOCTOPOKHOCTH TI0 SKPaHMPOBKE W pasBssKe,
TPYAHO H36exaThb Napa3HUTHHX OGPAaTHHIX CBS-
3ei, ecJM KOJHMYECTBO BBICOKOYACTOTHHIX Kacka-
OB NpeBHILIaeT OZHH WK nBa. TpymHOCTH yBe-
JIMUMBAIOTCS C TMOBBIIIEHHEM YaCTOTHl, INPHYEM
3TO OTHOCHTCS He TOJIbKO K OOpaTHHIM CBS3fM,
HO M K BO3MOMKHOCTH MOJyYeHHs NOCTATOUHOrO
ycusenust. [103TOMy Ha KOPOTKHX BOJIHAX §OU€Hb
BEICOKMX YacTOTaxX) YCHJeHHe BBICOKOH YacCTOTH
oKasmiBaercss Majo 3(h(deKTHBHBEIM.

Kpome TOrO, yBejHyeHHe BBICOKOYACTOTHHIX
KackagoB Heu3GexXKHO BJedyeT 3a CO6GOH yBesH-
yeHHe KOJIHYeCTBA OJHOBPEMEHHO HacTpauBae-
MHIX KOJeGaTeNbHEIX KOHTYPOB, 4TO TakKxe IO-
poxjaeT pa3HOOGpa3HHE TPYXHOCTH.

BuBog HanpamuBaercsi cam coGofi. Ilpuem-
HHK IpSIMOTO YCHJIEHHS MOXKeT TpPHMEHAThCS
JIMIIL TOTAA, Korga He TpeGyercsl BHICOKAs 4yB-
CTBUTENIbHOCTb. OH 0COGEHHO PEKOMEeHIYeTcs AJs
MecTHOro IpHeMa M OOGHIYHO He IIpefHa3HauyeH
Ui TIpHeMa YAaJleHHBIX CTAHLHMH, YTO OCyIIecTB-
JsleTCsL C INOMOIbI0O CyNnepreTepopgHUHa.

MpuHUKMn cynepreTepoinHa

B cyrnepreTepogHHHOM TNpHEMHHKe HauMHa-
IOT C TOrO, 4TO INpeBapHTeNbHO NpPeo6pasyrioT
BBICOKYIO 4acToTy B GoJiee HH3KYIO, IOC/le yero

MOKHO OCYUIEeCTBHTD
Kakosa 6bl

6oJbIoe YCHIIEHHE.
HM Obla YyacToTa CHTHala B aH-
TeHHe, €e Mnpeo6pasyldT B ONHY U Ty Xe AJH
NaHHOTO  NPHEeMHHKA 4YacTOTy, Ha3uBaeMylo
NnpoMeXyTOo4YHON uyacToTo#. B sTom
clyyae OCHOBHBIe KaCKafhl YCHJIEHHSI B IIpHEeM-
HHKEe — KacKajbl  IIPOMEXYTOYHOH  YacTOTH —
paccyMTaHbl TOJIBKO Ha OJHY 4YacTOTY; CJenoBa-
TeJIbHO, INIPH Iepexode ¢ OXHOH CTaHUMH Ha Apy-
TyI0 HeT HeoGXOAMMOCTH B HM3MEHEHHH HX Ha~
crpoiiku. Tax Kak pa6ora Bemercs Ha GoJee
HU3KOH uacToTe (KoTopas TeM He MeHee emie
OTHOCHTCS K 0O6J1acTH BBICOKHX MAaCTOT), ueM
MaKCHMaJibHas BO3MOXKHAas YacToTa TpUHHMae-
MOTO CHTHaJa, YyCHJeHHe O4eHb 3(h@EeKTHBHO H
NapasuTHEE CBSI3H JIETKO YCTPaHHMBI.

Onpenenus TakuM 06pasOM NPHHIMI H OC-
HOBHEIE NpEHMyIecTBa CynepreTepoamHa, pac-
CMOTpDHM, KakHe CpencTBa HCHOJb3YIOTCS pJs
ero OCyllecTBJIEHHS.

[Mpeobpa3oBatenyd 4acToThl
Ha OBYX Namnax

[Ipeo6pa3oBaHKe YaCTOTH OCHO-
BaHO Ha sBJeHHMH G HeHH H, puU3HuecKas cym-
HOCTb KOTOPHX HaG6/logaercss Ha MHOXKecTBe
NpHUMepOB IPH H3YYEHHH CBETOBHIX SIBJIEHHH
(MHTepdhepeHUUs), AaKYCTHYECKMX M MeXaHHue-
CKUX (ClapeHHBle MasTHHKH).

Kozoa 0sa nepuoduueckux Kkosebanus Ha-
K2a06l8al0T O00HO Ha Opyzoe, pe3yAbTupylouwjee
KosebaHue coOepacuT 4acTOTHYI COCTABASIO-
WY, PasHYyto pA3HOCTU HACTOT 06oux Koaeba-
nul. Tax, HakIagelBass OOWH Ha JpPYroi aBa To-
Ka c yacToTaMu f; W f», MBI NOJyuaeM pe3yJb-
THPYOLIMH TOK, aMILIUTYyaa KoJe6GaHHH KOTO-
poro uaMeHstercst ¢ uyactoroit fi—fz (cM. puc.
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91), HasuBaeMofi uactoroll Guennfi B BHIBJsE-
MOH Tiocae HeTeKTHpPOBaHUs.

TpousBenenHoe TakuM o6pasoM mpeoGpazo-
BaHHMe YacTOTh HHKAaK He Bausier Ha ¢dopMy HHU3-
KOYacTOTHOH MONYJSIHH, KOTOpasi MOXKET IpH-
CYTCTBOBaTh B OJHOM H3 COCTABJISIOLIHX TOKOB.
Ecsu Ha MOLYJ/TMPOBAHHHEIA BHICOKOUACTOTHBIH TOK
AHTEHHH MBI HaJOXUM TOK IPYrofl 4acTOThl OT
MECTHOTO reHepaTopa, TO IocJje NeTeKTHPOBaHHUfA
MOXHO Gyner NMOJYYHThL 4acTOTY, PABHYIO PasHO-
CTH YaCTOT TOKa aHTEHHHI M TOKa MECTHOrO reHe-
paTtopa; IpH 3TOM pPe3yJbTHPYIOUIHH TOK HeceT B
ce6e Ty K€ HHM3KOYACTOTHYIO MOLYJSLHIO, 4YTO
4 HaBeJeHHBIH B aHTEHHE TOK.

MecTHblil reHepaTop, Ha3blBaeMbli TeTep o-
N UHOM, BKJIOUEH B CXEMy CaMOro HnpHeMHHKa.
Ero xone6aHuss MOTYT HaKJAajablBaTbCs HAa KoJe-
GaHus, NocTymaoulie H3 aHTEHHB], C MOMOUIbIO
HeGOoJIbIION CBS3M MeXAY KoJe6aTeNbHbBIM KOHTY-
POM aHTEHHBl H KoJleGaTeJbHBIM KOHTYPOM rere-
ponuHa. Tak mo kpaliHell Mepe menajy B MepBBIX
NMpHEeMHHKaX C Npeo6Gpa3oBaHWeM YACTOTH (cM.
puc. 93). Ho Takoit cnoco6 mMeeT cepbesHblil He-
IOCTATOK: B pe3yJbTaTe HaJNUYHsl CBS3U TeTepo-
OUH MOXeT 3aXBaThiBaThCs KOJeGaHHUAMH aHTEH-
HOTO KOHTYpa, T. €. HauaTb IeHepHpOBaThb He Ha
cBoell coGCTBEHHOH, a Ha NPUHHMAaeMo#l wacrore.
Ilpm 3TroM o6e COCTaB/AIOUIHE YaCTOTHL OYAYT
paBHBI M pe3yJbTUpYloumass yacTora (paBHas HX
Pa3HOCTH) OKaxercs, CJefoBaTeNbHO, DPAaBHOMN
HYJIIO, YTO COBEpILUEHHO He COOTBETCTBYeT Tpebye-
MoMmy. B 3ToM cayuae roBopsT, UYTO MPOH3OLLIO
3aTATHBaHUue KojeGanui.

Bo us6exkanue 3TOro Hy>KHO YCTpaHUTh CBA3b
MeXNY BXOAHLIM KoJjeGaTeJbHBIM KOHTYPOM H
KOHTYPOM reTepofHHa C IIOMOUIbIO 5KPaHOB M Ile-
nefi pa3Baskd. KoneGaHus Ke HaKJAagbiBalOT OJHO
Ha Jpyroe B JaMIe C NBYMs yNpaBJAOUIMMH CeT-
KaMH, Ha KaXIylo U3 KOTOPHIX NOJAaercs OJHO U3
ABYX KoneGaHui. AHOAHBIH TOK TAKOH JaMIil,
‘Ha3bIBaeMo CMECHTEJbHOH, YympaBasercs
OJHOBPEMEHHO BBICOKOYACTOTHHIM HATpsiKEHHEM
U3 aHTEHHBI W HaNpsKEeHHEM MEeCTHOrO TeTepo-
nuHa. ChepoBaTenbHO, MMEET MECTO HAJOKEHHE
KoJe6aHuy M, TaK Kak JaMna JeTeKTHpYeT, B ee
aHOJHOM TOKe 06pasyercs HyXHas Pe3YJLTHPYIO-
HIas COCTaBJAfOMlas TNPOMEXYTOUHOH YACTOTH
(cm. puc. 94).

HomGuHHpoBaHHbIE Nnamnbl
reTepojHH-CMeCHTeNb

OnHa u Ta Ke,JJaMNa MOXeT BHIIOJHATD
¢yHKUHH reTepomuMHa M cMecHrens. ns 3Toro
ROCTATOYHO YCTAHOBUTb B JIaMIe, ‘KpPOME CeTKH,
Ha KOTOpYyIO NojaBajuch KojeGaHus reTepojiMHa,
HeGOJIBIIOH BCIOMOTaTesIbHLIH aHOJ, TOK KOTOPOTO
yepes KaTyWKy oOpaTHOH CBSI3M WCIOJb3yeTcs
Ans Bo30yxKneHus KosaeGauuit. [lonyuennas ra-
KMM o6paszoMm #xamna morna G6bl GbITh 3aMeHeHa
JBOHHBIM TPHOAOM, NEPBLHIA TPHOI KOTOPOro CNy-
KU Obl B KauecTBe TeT€pPOJMHA, 4 BTOPOH — cMe-
cugend.

OpHako MeXIy3/JeKTPOIHBIX eMKOCTell Takoi
naMnbl 6bII0 GBI TOCTATOYHO AJIS CO3[MaHHs mapa-
3UTHON CBSI3M MEXAY KOHTYpPaMH, CMOCOGHOH BHI-
3BaTh 3ararusanue. [lostomy BTOpYIO ceTky (cer-
Ky CMECHTeNbHOH YaCTH) OKPYKAIOT ABYMs 3Kpa-
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Puc. 146. Ilpeo6pa3oBanue 4YacTOTH
C MOMOLIbIO TPHOL-TeKCOna.

HUPYIONIHMU CeTKaMH, Ha KOTOphle Nojaercs Xo-
BOJIBHO BHICOKOE HaNpsKeHUe, B pe3ysbTaTe 4ero
NMOJIy4aeTcsi CeMH3JIEKTPONHAs JiaMIla, UJH ren-
Tox. UYro6bn npenoTBpaTHTh BTOPHYHYIO 3IMHC-
CHIO C OCHOBHOTO aHOMa, MeXJIy HUM H BTOpoft
3KpaHUpYylollefi CeTKoA MNOMeWaloT 3aliUTHYIO
CEeTKY, B PE3YJIbTATE Uero KOJHUECTBO 3JIEKTPOAOB
YBeJMUHBAETCST N0 BOCbMH. Takas JaMIa Hasbi-
BaeTcs OKTO X O M.

Jns BeimosHenust o6eux GyHKuuii — rerepo-
JHHA ¥ CMecuTeJsd, HeOGXOMHMEIX A/ IPeo6paso-
BaHMA YaCTOTH], MOXKHO HCIOJb30BATh TAKXKe IpY-
rue MeToisl M Opyrue Tunel jamn. Tak, namma
MOXKeT COHEpIKAaThb JBE CaMOCTOATENbHLIE CHCTEME
3JIeKTPOJLOB C OOLIMM KaTojaO0M, epBas U3 KOTO-
PHIX HUCIOJB3YeTcs HJsi CO3LaHUS MeCTHHX KoJe-
Ganuit, a BTOpasi CNYXKHT NpeoGpasoBarenem. Ta-
KOi namIoil siBASETCH, HAaNnpHMep, TP U O X - r € K-
con (puc. 146), rme TpUOA CAYKHT TeTEPOMMHOM,
a rekcon (JaMma c LIECThIO JMeKTPOLaMH) — CMe-
curesem. Cllexyer OTMETHTb, YTO MECTHHIE KoOJje-
6aHMsi MOJAIOTCA HAa TPEThbIO CETKY TreKcona Mo
OU€Hb KODOTKOMY IIPOBOIHHKY, HaxORAUIEMYCs
BHYTPH CaMoOH JaMImbl.

YcuneHHe npoMeryTOUHOH
4aCTOThI

Tereponuu Bcerma HacTpauBaeTcsi Tax, 4To6H]
Pa3HOCTL MEXKAY ero 4acToTOH M YacTOTOH MpH-
HHMaeMblXx KosaeGaHuii OblNla paBHa 3a4aHHOA
NpoMexXyToyHoH uwactoTe. B Hacrosimee Bpemd
3Ta BeJMYHHA CTAaHAApPTH30BaHa M TNpPHUHSATA pas-
HOH 465 k2y. X0oTsA 3Ta yacToTa HECKOJBKO BHILIE
Y4acTOThl JIJIMHHOBOJIHOBBIX I€pPelaTUHKOB, OHa
HHUXKe YacCTOT CPeJHHX H 0COGEHHO KOPOTKHX BOJH,
a, KaKk Mbl IIOMHUM, HUMEHHO 3TH ABa JHana3oHa
0COGEHHO HYXKIOAITCH B NOHHKEHHH 4ACTOTH.

Ycunutenp INpOMEXYTOUHOH YacTOTH, Kak
OpaBujo, COCTOUT ¥3 ONHOTO WJH ~— Dexe — ABYX
KacKajoB, B KOTOpPbIX HCIIOJIb3YIOTCA MEHTOMBI.
B xauectBe MeXAyKacKamHOH CBA3W walle BCEro
CIYyKaT TPaHCPOPMATOPH, NepBUUHAS M BTOPHU-
Hass OOMOTKH KOTODHIX HaCTDOEHH Ha NPOMEXY-
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TouHyw uactory. IIpn omHOM Kackame yCHJEHHS
NPOMEKYTOYHON YacTOTHl HMEIOTCSI UYeThipe Ha-
CTPOEHHbIX KOHTYpa: fABa, COCTaBJISIOLUIHE TPaHC-
topmaTop cBsi3u ¢ npeoGpasoBaresieM YacTOTHI, H
B3, NpencTaBjsdlollHe co6oii TpaHchopMaTop
CBS3M YCHJIHUTENS ¢ JETeKTOpoM (TaK Kak mocJjie
yCHJIEHHS TPOMEXYTOUHOH YaCTOTHI TOK INeTEeKTH-
pyercss H yCHJIMBAeTCs 110 HU3KOH yacroTe).

Jlerko MOHATh, KaK HaJHYHE 3THX YeTHIPeX
HACTPOEHHHIX KOHTYPOB COAEHCTBYET MOBLILIEHHIO
H3OUPATENIbHOCTH M Kak ObIO OBl TPYNHO Ha-
CTpaHBaTh HX B CJlyyae YCTAaHOBKH B YCHJHTe]e
BBICOKO#N uacTOTH. B To Xe BpeMs B paccMaTpH-
BaeMoM dJIyuae OHH HACTPAMBAIOTCH TOJBKO OZUH
pas Ha TPOMEXYTOUHYIO YaCTOTy M IpH [HocTa-
TOYHOH CTAOGUJIBHOCTH He TPeGYIOT BIOCJEICTBHU
HUKAKOH NOMOJHHTENbHOH PeryJupoBKH.

CoBpeMmeHHBle  TpaHChHOPMaTOpPH  NPOMEXY-
TOYHOM 4YaCTOTH COCTOAT OOBIYHO M3 ABYX OGMO-
TOK C CepIEYHHKOM H3 MarHHTOAUIJIEKTPHKa; Ha-
CTPOfiKa MOXeT OCYILeCTBASATbCH C  IOMOLIBIO
MajieHbKHX AOJCTPOEUHBIX KOHmeHcaTopoB. B om-
HO! M3 YIOGHBIX KOHCTPYKIHH KOHIEHCaTop npex-
craBJjsier cOGOi CAIOASHYIO MJACTHHKY, rocepe6-
PeHHyIo ¢ 06eHXx CTOPOH (cJI0fa Hrpaer poJb JH-
3MEKTPHKA, a cepe6po — posb oOkaanok). Co-
cka6nuBas csofi cepe6pa, MOXKHO YMEHBUIHTh €M-
KOCTh N0 HYXHOH BeauuuHbl. JIpyrue noacrpoeu-
Hble KOHIEHCATOPH NPeNCTaBadIOT COGOH yrnpyrue
MeTa/UIHYecKHe MJIAaCTHHKH, KOTOpble GOoJblie HH
MeHblle u3ru6aiorcs BHUHTOM. CyIecTBYIOT Tak-
e KOHCTPYKLUHH, BOCIPOM3BOARLIME B MHHHA-
TIOpE KOHIEHCAaTODhl nepeMeHHOH eMkocTH. B -mo-
ClefHee BpeMs OYeHb pAacIpOCTPaHEHBl KepaMu-
YeCKHe MONCTPOEUHbIE KOHIEHCAaTOpHI.

Opuako HacTpofixa TpaHchOpMaTtopos Mpo-
MEXYTOUHOH 4YacTOTH uallle OCYHIECTBJSIETCS
H3MEHEHHEM He €MKOCTH, a MHIYKTHBHOCTH Kary-
IIeK NMpH ITOCTOSTHHBIX KOHTYPHBIX KOHAEHCcAaTopax.
MaruuTHble cepIeUHUKH TakKuxX TpaHcopmatopos
MOTYT IepeMelaTbcsi BHYTPH KaTylleK, H3MeHss
TeM CaMbiM HHIYKTHBHOCTD.

Kakosa Obl HM Obl1a KOHCTPYKUHS TpaHc-
¢§opMaToOpOB NPOMEXYTOYHOH YacTOTH, OHU BMe-
CTe ¢ KOHIEHCAaTOpaMH KOHTYpa 3SKDaHHDYIOTCS
BO M3fe)KaHue MapasUTHHIX HHIYKTHBHBEIX CBs3ei.

Hanuyne uerhipex HAaCTpPOeHHBIX KOHTYDOB
NPOMEXKYTOUHOH 4acTOThl (HE cuHTas TEX, KOTO-
pbie MOTYT HAXOOHTbCS B BBICOKOYAaCTOTHOH ua-
CTH, T. e. B0 npeo6GpasoBaTess 4YacTOThl) comefi-
CTBYET, KaK MBI yXXe TOBODHJIH, NMOBHIUEHHIO W3-
6uparenbrocTd. OfHAKO NMOBHIUIEHAI0 H36GHpaTeb-
HOCTH CIIOCOGCTBYeT U caM (aKT CHHXKEHHs ua-
cToThl. PasbsicHeHHe 3TOro, NMpocToro €aMoro Mo
ce6e siBJieH#s], BHIXOAUT 32 DaMKH HAIUHX KOM-
meRTapueB. JlOCTaTOuYHO YIOMSHYTH O CaMoM
takTe, OObACHAOMIEM OYeHb BHICOKYIO H36ipa-
TeNBHOCTb, KOTOPOH OTJHYAlOTCA CyNepreTepo-
JHHBL

ConpsameHHaa HacCTpoiiKa

Ogxa u3 HauboJiee ocTpuIX Npo6aeM, KOTOPLIe
CTARWUT Nepe] HaMHW CYINepreTepOmuH, 3aKJ/JII0UAeTCs
B YCTpUCTBE CONPSAKEHHONR. HACTPOHKH
€rc BHCOKOUACTOTHEIX KOHTYPOB C MOMOIIBIO OX-
BoWl- pyuku ynpasneups. B npuemunke npsmoro
YCWIFEHHS CONPSXKeHHAst HacTpoiika ocymlecT-

BJISIETCS OTHOCHTEJBHO IPOCTO: AOCTAaTOYHO, YTO~
6Bl Bce KOHTYPHI, COCTOSIIIHE M3 HOEHTHYHHX Ka-
TYLIeK HHIYKTHBHOCTH, HAaCTPAHBAJHCh TAKHM Ke
KOJINUEeCTBOM HAEHTHUYHBIX KOHJIEHCaTopo® repe-
MEHHOH eMKOCTH, HMewlHX oOuIylo Och Bpalle-
HHs ¥ ynpaBJsieMblX omHO# pyukoil. HeGoabuine
OTKJIOHeHHs (BBHI3bIBAEMEIE, HANpUMeEp, Mapa3uT-
HBIMM €MKOCTSIMH MeXIy NPOBOIHHKaMH) ycTpa-
HAIOTCH C MOMOILLBIO NOACTPOEYHBIX KOHIEHCATO-
pPOB MaJIOH eMKOCTH, BKJIOYaeMbIX INapa/e]bHO
KoJie6aTebHEIM KOHTYpaM.

Ho B cayuae cyneprerepomuna npo6iema co-
NpSAXKEHHOH HACTPOHKH CTAaHOBUTCH GoJiee CJOXK-
HOH. 31ech HeO6XOOHMO HACTPAaHBATh BHICOKOYA-
CTOTHBIH KOHTYD M KOHTYp TeTepojHHa Ha [Be
pasHble YacCTOThl, COXPAHAR MeHOY HUMU HA 8CeM
duanasone NOCTOAHHYIO PA3HOCTH, PABHYIO BEJH-
YHHe NPOMEXYTOUHOH uvactoThl. Tak, Hampumep,
B NPHEMHHKE, NIPOMEXKYTOYHAsl 4acToTa KOTOPOro
465 Key, yactTotTa TreTepOAMHA NOJXKHA OHTH HA
465 Key Bbllle (WM HUXKE) YACTOTH HACTpaHBae-
MOTO KOHTYpa BBICOKOH YacCTOTHl M 3TO IOJIKHO
HMeTh MECTO Ha BCeX AManasoHax U INPH Bcex
MOJIOXKEHHSIX KOHJeHcaTopa NMepeMeHHOH eMKOCTH.
Tak Kak KOHIOEHCATOPHl IIEPEMEHHOH EeMKOCTH,
BKJIl0YaeMble B 062 KOHTYpa, HMEIOT OIHHAKOBYIO
€MKOCTb, /IS CO3[JaHHS PAa3HOCTH MO YacToTe,
€CTeCTBEHHO, NMPUXOHUTCS Npuberagh X INpHUMeHe-
HHIO KaTylleK C pa3JHYHOH HHIYKTUBHOCTBIO B
KOHTYpax BBICOKOH uacTOTH reTepoaMHA.

K Hecuacrthlo, 3Ta pa3sHOCTh He COXpaHsercs
MOCTOSIHHOH ITPH BCeX MOJOXKEHHSX KOHHeHcaTopa
nepeMeHHON eMKoctu UToGH TeM He MeHee co-
XPaHHTh ee NOCTOSIHHOH, NpuGeraloT X YJOBKe,
MO3BOJISIIONIEH U3MEHUTh XapaKTep H3MEHEeHUs Ha-
CTPOHKH KoJie6aTeNbHOrO KOHTYpa B 3aBUCHMOCTH
OT MOJIOKEHHS] KOHAEHCAaTopa MepeMeHHOH eMKO-
cti. Jlas 3Toro napaJsieNbHO KOHIEHCATopy Te-
peMeHHO## eMKocTH C BKJIOU3IOT KOHIEHCAaTop
MaJoii eMkoctH Cp, Ha3biBaeMBIf TOACTP O e u-
HBI M, a MOCJAENOBAaTENbHO C KOHIEHCATOPOM Ha-
CTPOHKH — Ipyroit KoHAeHcaTop c GoJblieii eM-
kocTbi0 C., Ha3bBaeMbli CONPSATAIOIMI U M.
Bxuiouenne 3THX KOHI@HCAaTOPOB MOXKET OCYLIecT-
BJATBCS OAHHAM H3 TPeX CIOCOGOB, NOKa3aHHHX
Ha puc. 147.

Bcnomuus npapusa napanasiensHoro M mocje-
JOBATeJbHOTO COeNUHEHHH KOHIEHCATOPOB, MBI
noilMeM, uto kondencarop Cn ysesuuusaer em-
Kocts kornOencaropa C, To20a Kak 8KAtOueHHbLl
nocaedosaresvro conpacarowjuii konoencarop Ce
YMeHbUIaeT e20 eMKOCTb.

Ho kaxpgbii M3 3THX KOHIEHCATOPOB JeH-
CTBYeT Ha HAcCTpOHKy 6oJiblile UJIH MEHbIIE B 3a-
BHCHMOCTH OT TOJIOXKEHUS] MOABHKHBIX MJACTHH
KOHmeHcaTtopa nepeMenHoil emxoctu C. [leficrsu-
TeJbHO, Korga KoHpeHcatTop C HMeeT MHHHMAJb-
HYI0 €MKOCTb, €MKOCTb NMOJCTPOEYHOrO0 KOHIEHCA-
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Puc. 147. Tpu cmocoba BKIueHH NOACTPO-

€YHBIX W CONPATAION(HX KOHIEHCATOPOB B KO

se6aTedbHHEIt KOHTYDP reTepoxHHa Aaa Comps-
WEHHOH HAaCTPOMKH.
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TOpa, HECMOTPsT Ha MAaJylo BeJHYHHY, OKAa3Hl-
BAeTCs 110 CPABHEHHIO ¢ Helo 3HauuTeabHOH. Ilpn
3TOM DOJIb CONPSralomero KOHAEeHCATOpa NMPaKkTH-
YecKH CBeJleHa Ha HeT, TaK Kak, Oyayuu mocije-
NOBATEJbHO COEQMHEHHHIM ¢ MaJoH EeMKOCThIO
koHpencatopa C, OH MOXKeT JHMIIb elle YMeHb-
wuTh ee. ITo3TOMy B HauaJbHOM ITOJIOXKEHHH PO-
TOpa KOHJeHcaTopa NepeMeHHOH eMxocTH (T. e.
Aas Haubojiee BBICOKMX YacTOT HJH HauboJee
KODOTKHX BOJIH [AHHOTO [IHana3oHa) OCHOBHYIO
po.sib B KOpPEeKUHM HacTOTH HACTPOHKH Hrpaer
MOACTPOCUHKI KOHAEHCATOP.

CoBepIIEHHO HHOE IMOJIOXKEHHE HMeeT MecT"
B KOHEUHOM IIOJIOXKEHHH pOTOpa KOHIeHcaTopa
nepeMeHHOH eMKOCTH, KOrjla ero e€MKOCTb JOCTH-
raetr MakcuMyma. B 3Tom cayuae HeGOJBLIOH eM-
KOCTBIO [OJACTPOEYHOrO KOHAEHCATOPa MOXKHO
npocTo mnpeHeGpeub. A conpsiralomMuil KOHAeHca-
TOp OKa3hBaeT 33aMeTHOe BO3JeHCTBUe, CHUXKAA
eMKoCTh Konpuencaropa C.

Takum o6pasoM, noiGupas EMKOCTb noo-

CTPOe4H020 KOHOeHCATOPA 8 Ha4aise u COnpazaro-
ujeco 8 KOHYe x00a poTOpPA, ymaeTcs IPHAATh
HYXKHHH XapakTep U3MEHEHHIO €MKOCTH IpPH Bpa-
LleHHH NOJBUKHBIX MJACTHH KOHJEHCATOpa Ha-
crpoiixu. DBuaaromaps sToMy KoHpeHcaTop nepe-
MEHHOH eMKOCTH reTepogHHa MOXeT YNpaBasTh-
cs TOH XKe pPYuykOH, 4TO M KOHJEHCATOp Ha-
CTPOHKH BXOIHOTO KOHTYpA.

Camo cofoit pasymeercs, YTO AJs KaXIOTO
[ManasoHa TpeGyYIOTCsl OTHAeJbHEIE ITOCTPOeUHbIH
¥ COMpAralolUuil KOHAeHCaTopEl. Bce 3T KoHMeH-
caTopel MOACTPAaMBAIOTCS OQWH pa3 HaBceraa B
npolecce PeryJMpoBKH NpHeMHHKA. PeryampoBka
JIOJIXKHA Takke OGeCneuyHTb COBMAajeHHe IpUHHU-
MaeMBIX Nlepefay C OTMETKaMH, HaHeCeHHHIMH Ha
uikaJjie npyeMHHKa.

B coBpeMeHHBIX NpHEMHHKaX B KauecTBe CO-
Npsralouero KOHAEHCaTopa dYacTo YCTaHaBJH-
BAIOTCsi KOHJEHCATOPHl MOCTOSIHHOH €MKOCTH, a
NOJCTPOHKA OCYIIECTBJSIETCS] COOTBETCTBYIOLLeH
peryMpoBKO#l CepAeyHHKOB KaTyLIeK,

KOMMEHTAPHU
K CEMHATUATO BECEIE

3epKanbHble 4acToThl

Ecau B cynmepreTepoguHe ycTaHoBJ/eHa MHpoO-
MeXYyTOuHas yacTota F, a rerepofuH HacTpOeH
Ha 4acToTy f, TO NMPHEMHHK MOXKeT NPUHUMATh
JEe BOJIHBI W3 YHCJIa BOJH, NONAagamolUX B aH-
TEHHY: BOJIHY, uMelolyio uacrory [ + F, 1 Boany,
umerouyio yacrory f — F. '

JleficTBUTENBHO, Pa3HOCTh MEXIY KaxI0H U3
3TUX YaCTOT M YACTOTOH reTepoguHa qaeTr YacTOTY
F, Ha KoTOpylo HacTPO€H YCHJHTENb NPOMEXY-
touno#t wacrorsi: (f + F) —f=f—(f—F) = F.

Tak, HanpHmep, Ha CYHepreTepoaHHHHIH
MPHEeMHHK C NpPOMexKYTouHo# uyactoToll 50 xkey u
reTepoiHHOM, HalTPOEHHBIM Ha 750 K2y, MOXHO
NpHHATh NMepefaun Kak Ha dacrore 800 xey (mo-
Tomy uto 800 — 750 = 50), Tak ¥ Ha wuacToTe
700 key (moromy urto 750 — 700 = 50). ITostomy
ecay u36upaTesbHOCTh BXOQHOrO KOHTYpa Hepo-
CTaTOYHa ANt YCTPaHEHHs] OQHOM M3 3TUX uyacToT,
TO MbI OygeM OIHOBpPEMEHHO CJablliaTh o6a rme-
penartuuka.

Urob6bl ycTpaHHTh NMOMEXY CO CTOPOHHI 3 € p-
KaXlbHO# YacTOTH, HYXHO YCTAHOBUTH B
aHTEHHOH Lemu KOHTYPHl BHICOKOH H36HpaTeb-
HocTH. JI/IT 3TOr0 MOXKHO NMpegycMOTpPeTh M p e -
BapUTeaAbHOE YCHJEHHE BHCOKOH ua-
CTOTBl. AHTEHHBIH TOK, Npexje ueM MONacTb B
npeo6pasoBaresib YacTOTHl, YCHAMBAETC W (DUJIb-
TPYeTCsl He TOJBKO AHTEHHBIM KOHTYpPOM, HO H
KOHTYpPOM C H36MpaTeJbHOH CBSI3bI0, HAaxXons-
LIMUMCSl MeXJY YCHJIHTeJEeM BBICOKOH YacTOTEL H
npeo6pasoBare/eM.

MoXHO TaKkXe NMOCTPOHTh AHTEHHBIH KOHTYP
TakuM o6pas3oM, uToGel OH 06Jiagaj BHICOKOH H3-
6upartenbHocThio. Kak 3TO ocymecTBUTh, Mbl YBH-
IHM Io3gHee, Korjga 6yaeM paccMaTpUBaTh [0JO-
coBbIe (UIBLTPHI,

lMoBbleHHaA npomexyrTouHas
yacrtoTta

IlpoGaema ycTpaHeHHss 3epKajJbHBHIX YacTOT
PanyuKaabHO pellaeTcsi MyTeM NMPHUMEHEHUsT YCUJIH-
Teselfl MPpOMEeKYTOYHOH YacTOThl, HACTPOEHHBLIX Ha
OTHOCHTEJIbHO BHICOKHME YacTOTH, Kak, Halpumep,
COBpeMeHHasi CTaHaapTHasi MpPOMEXYTOuHas da-
crota 465 xey. CremyeT OTMETHTb, YTO Pa3HOCTh
MeX1y 3epKaJbHBIMHM YacTOTaMH paBHA YABOEHHOH
BequyyHe MpoMexyTouHo#t uactorh: (f + F) —
(f—F) =2 F.

B npuBeneHHOM Bblllle YHCIOBOM IpHMepe
3epKaJbHele yacToThl 6bl1H 800 u 700 x2y. Pas-
HOCTb MEXAY HHUMHU KakK pa3 U COCTaBJIsIeT YABOEH-
HYI0 NIPOMEXYTOUYHYIO 4acTOTY.

IlpuusiB B KauyecTBe NPOMEXYTOUHOH BHICO-
KYI0 4acTOTy, MBI pa3[BHraeM 3epKaJjbHble ua-
CTOTHl [0 TAaKO# CTeNeHH, uTO OHM MOTYT OHIThb
NnojaBJeHbl MPAaKTHYECKH NpH 060# U3buparens-
HOCTH BXOJHOI'O KOHTYpa INpHeMHHKA. Tak, npu
NpOMeXYTOuHOH uacrore, paBHOH 465 xzy, pas-
HOCTb MEXNY 3€PKaJbHBIMH YacTOTAMH COCTaB-
aser 930 key, BciaemcTBHE uYEro HexKeJaTesbHAas
nepenaya HacTOJNBKO ygHa/leHa OT NPHHHMAaeMOH,
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4TO JIErKo Moxer GbiTh mojgasjeHa. Ho eure Bax-
Hee TO, YTO B [AHAamasoHe CPefIHHX U IJIUHHBIX
BOJIH 3Toro paspeiBa B 930 Key mocratouHo,
4TOOH 3epKajbHasl YacTOTa BHILJIA 3a MPENeJbl
IaHHOTO [QManas3oHa B o6JacTh uYacroT, Thae Be-
POSITHOCTB NOMAaCTh Ha Mou.mbm nepefaTudK BO-
ofllle HeBeJHKa,

OneKTpoAHHAMHUYECHHUH
rPOMKOrOBOPHTENb

Ilepefinss K H3yyeHHIO TPOMKOTOBODP H-
TeJell, OTMETHM, UTO B HacToslllee BPeMsl 3JeK-
TPOMAarHHTHblE T'POMKOTOBOPHTEJH MPHMEHSIOTCS
OYeHb PeaKO: HX MOKHO BCTPETHTb B HEKOTOPBIX
NepeHOCHbIX 0OaTapelHbIX HJH OueHb MHelleBHIX
npueMHukax. HauGojiee UIMPOKO NPHMEHSIOTCS
3JIEKTPOJHHAMHYECKHE T'DOMKOTOBOPHUTENIH C MOJ-
MarHMyuBaHHeM HJH MOCTOSHHBIM MAarHHuTOM H3
CTaJIK ¢ BBHICOKMM COJepKaHueM Ko6GaJbTa U aJo-
MuHus *

YyBCTBUTENBHOCTD 3J1eKTPOIHHAMHUYECKOrO
IPOMKOTOBODHTEJISI 3aBHCHT B OCHOBHOM OT HH-
TEHCHBHOCTH MAarHHTHOrO MOJs, B KOTOpOM Ha-
XOOUTCS MOABHXKHAsi Kartymka. Ee' mosblmaiort,
CHH2Kasi IO MHHHUMYMa 3a30p (paccTosiHue MexIy
nomocaMu Maruura). [losTomy mogsuxKHas Ka-
TYLIKa, NepeMelaninascs B OYeHb OrpaHUYeHHOM
NpPOCTPAHCTBE, JOJIXKHA CTPOro BHIIEPKHUBATH Ha-
npaBJieHHe MepeMellleHHst BO H30eKaHue MPUMBI-
KaHUs K MarHuTy, 4To mnopoauJjo Obl TpeHwe,
ucKaxamolllee 3ByK. Pukcauusi 3ByKOBOH KaTYLIKH
B TOJIOXEHHH, KOTOpOe OHa JOJIXKHA 3aHUMATh,
HIM LeHTPOBKA KaTyUIKH, OCYHIeCTBJIsETCs
¢urypHofi netanblo H3 3JaCTHYHOrO MaTepHasna;
OIHOM CBOEH YacTblO 3Ta AeTalib KpermuTces K qud-
(y30py B MeCTe €ro COEIMHEHHSI C MOIBUXKHOI
KaTYIIKOH, a IPYrofl — K KOpnycy rPOMKOrOBOPH-
Tesist, DTa HeTatb, [MOJYYHBLIAs Ha3BaHHE II € H-
Tpupylome# mai6e, Oaaroxaps cBoei
3JIACTHYHOCTH He HApyIlaeT HOPMAaJbHOTO HBUIKe-
Hust guddysopa, HO NperoxpaHsieT MOABHIKHYIO
cucTeMy OT GOKOBBIX CMeIIeHHH.

IlomeuiXHasi KaTyuwKka COAEPKHT HECKOJBKO
JIeCSITKOB BUTKOB IPOBOJIOKH, HAMOT@HHBIX B OJXHH
HJIH ABA CJIOS.

Juddysop, KaK Npapus0, H3TOTABIMBAETCS
H3 OYyMa>KHOH MacChl H 3areM M[PONHTHIBAETCS
CreadbHBIM COCTABOM, COOOIIAIOUIMM €My BJia-
rocrofikocTb. uamerp puddysopa, mo dopme

* B COBPEMEHHBIX TDOMKOTOBOPUTENAX HIHPOKOe

NpUMeHEHHEe HAaYMHAIOT HAXOJAHTb MOCTOSIHHbIE MAaTHHUTHI
u3 depputoB, IIpum. ped.

NpeaCTaBJsomero coboil KoHyc, yObIBaEeT OT Bep-
UIMHBL K ocHoBaHuio. Kpasm nuddysopa maa
HauboJbLIe CBOGOABI IBUKEHHs MPUIAETCsl BOJ-
HooOpasHas ¢opma. Boeuwnsis kpomka puddy-
30pa NPUKPEMJsieTcsl K MeTaJNIHUecKoil apMmartype,
B CBOIO Oouepenb COeIMHEHHON ¢ MarHuToM. TpaHc-
¢opmaTtop, cayKal Uil CBA3YIOUIUM 3B€HOM MeXIY
BBHIXOZHOH JIaMMOH NMPUEMHHKA M MOIBUXKHOH Ka-
TYWKOH, 4acTO KpemHTCs Ha BHemHed cropbue
apMaryphl. ﬂepBHqHan o6MoTKa TpaHcdopmaropa
HHOTA MUMeeT CpemHHil BHIBOL MJs1 MOMKJIOUEHHS
MOJIOXHTEJbHOTO MOJI0CAa BBICOKOIO HampsiKeHHs
NpH IBYXTAaKTHOH cxeMe,

Ycnosusi xopollero
BOCNPOW3BEJEHHA 3BYHKa

I'poMKoroBopuTe/ib MOJKeH yCTaHABJIHBAThCS
Ha TOJICTOH [IOCKE OTHOCHTENbHO OOJbIIMX pa3+
MepoB, B KOTOpPOH Mpope3aHO OTBepPCTHE MO AHA-
Mmetpy muddysopa. dta mocka MPeACTaBJIseT CO-
60l aKyCTHYECKHH 9Kp aH, HCKJIIOYaloUUH
B3aUMOJeHCTBHE 3BYKOBBIX BOJIH, H3JIyyaeMbIX
nepenHeii (BorHyToit) cropoHoll mugdysopa, co
3BYKOBBLIMH BOJIHAMH, H3JyuaeMbIMH 3anHeH (BbI-
nykJaoi) cropoHoit muddysopa. PesysbraTtom Ta-
KOr0 «aKYyCTHYeCKOro KOpPOTKOro 3aMbIKaHHS»
6blni Gbl MCYE3HOBEHHE HH3KHX TOHOB H 3arjy-
LIeHHe CPEIHEro perucrpa. ¥ LJIHHSS NMyTh «3ax+
HHX» BOJIH, COXPaHSIOT BBICOKOE KauecTBO BOC-
NPOH3BEeJIeHHs 3BYKa.

Ilpu OTCYTCTBHH HACTOSILIEr0 aKYyCTHUYECKOTO
5KpaHa ero (QYHKUHH MOXKET BBINOJHHUTbH SIUHK
NpHEMHNKA NPH YCJIOBHH JOCTATOYIIOH BeJIHUHHBI
¥ MaccuBHocTH. K HecuacTeio, 3TH YCJIOBHS CO-
GJI0AI0TCsl PegKo, TaK Kak CJAHIIKOM 4acTo 3a-
ObIBAIOT TO 3HAueHHe, KOTOpPOe HMeeT SIIHK AJs
aKYCTHKH.

Oaun 3/1eKTPOAMHAMHUSCKHII TPOMKOTOBOPH-
TeJb He MOXeT XOpPOLIO BOCIHPOH3BECTH BCIO
raMMy 3BYKOBBIX 4acToT. ['poMmMKorosopure;u c
nuddy3opom MaJjoro pHamerpa (¥ MO3TOMY C
OTHOCHTEJbHO JerkuM AHGy30poM) Jyuile BOC<
NpOU3BOASIT BBHICOKHE, @ TPOMKOTOBODHTENH C
6osbumiuM aH¢pHy30pOM — HH3KHE YaCTOThl 3BYKO-
Boro auamnaszoHa. [103TOMy B HEKOTOPBIX MpHEM-
HHKaX YCTaHaBJIHBAIOT [Ba TPOMKOTOBOPHTEJS;
ONMH — JJIsl HU3KUX H CPelHHX, a ApYrod — mns
BBICOKMX yacTOT. C mOMOUIbIO IeneH, COCTOSIUIMX
U3 eMKoCTe#l M HHAYKTHBHOCTeH, BBIJENSIOT CO-'
CTaBJISIOIIHE COOTBETCTBYIOLIMX 3BYKOBLIX UacTOT,
yToOBl MOKATh HA KaXXJAblH 'POMKOTOBOPHTENb Ya-
CTOTHI, KOTOPLIE OH JIy4Ill€ BOCNPOU3BOAHT,
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KOMMEHTAPUH
K BOCEMHATIATON BECEIE

ABTOMaTHYECHas perynvpoBHa
YyCHIEHHSA

TIpo6aemMa perynupoBKH TPOMKOCTH 3BYUaHHs
npUeMHUKA MpH TJAyGOKOM H3YueHHH OKa3EIBAeTcs
6oJiee CJIOXKHOH, 4eM 3TO KaxeTcs C I[1epBOro
Barsisima. Jleso 3akjouaercss B TOM, uTOGHl OTpe-
T'yJHPOBaTh CPEMHIO TPOMKOCTb 3BYYAHHS B CO-
OTBETCTBHH C XKeJlaHHEM CcuayllaTeJs H 3aTeM
cTabuibHO yIepXHBaTh ee Ha 3Tom yposHe. On-
HAKO HENOCTOSIHCTBO HAMpSIXKEeHHs, CO3ZaBaeMoro
pamHOBOJMIHAMM B aHTeHHe NMpHEeMHHKA, He MO3BO-
JIsleT MOJIYYHTh CTaGHJbHYIO IPOMKOCTb 3BYYaHHS.

IlpuyuHOi 3HAUMTENBHOrO H3MEHEHHs CHJIBI
NPUHHMAEeMOro CHrHaza yacTo OblBaeT 3aMHpaHHue,
SIBJIAIONIEeCs] Pe3Y/bTATOM MPOCTOrO0 HJIM MHOTO-
KPaTHOTO OTPaxeHHs PpAaLHOBOJH OT BEpPXHHX
cjoeB atmoctepsl. KpoMe TOro, B MOLBHIKHOI
ycTanoBKe (Hanpumep, B NMpHEMHHKe Ha aBTOMO-
6usie) UHTEHCHBHOCTb INPHHHMAaeMBIX CHTHAJI0B
MOJKET H3MeHSTbCS H3-332 BJHSHHS MeTaJ/Hue-
CKHX Macc, 06pasyIolHuX 5KpaH HJIH OTpaxKareb.
Tak, nanpumep, Apoe3x MOX METAJIMUECKHM MO-
CTOM HJH MeXHIY ABYMs 3Xesie306eTOHHBIMU IO~
MaMH BBIPA3UTCS B 3HAUATEJbHOM OC/aa6JeHHH
curuasa.

HY

Puc. 148. Tny6una mMonyasuuu koneGanus A
Goabire, yeM koae6auus b. B mumxHelt yacTn
PHCYHKAa IIOKa3aHbl JeTEeKTHPOBAaHHHIE TOUKH.

YerpoiicTBo, No3BosOee YMEHBUINTD BJIHSA-
HHe 3aMHpaHHil B MPHEMHHKe, Ha3bIBAIOT a B T O-
MaTHUYeCKOH PperyJHpoOBKOH yCHJIe-
Hus (APY).

Hpeanvubiii peryistop nosxen 6bil 6Bl 4aTh
BO3MOJKHOCTb aBTOMATHUECKH NMOJyuYaThb OQHHAKO-
BYIO TPOMKOCTb 3BYKa IpH MpHEMEe BceX fepejau.
IMpakruueckn ke APY Moxer mnoamepxuBaTh
[OCTOSIHCTBO TPOMKOCTH 3BYKa TOJIKO INIPH YCJIO-
BHH, YTO BCe CTAHIMH UMEIOT OAHY H Ty K€ T J Y-
6uny Mopyasiuuu Yro 3to Takoe?

Ha puc. 148 nokasanst nsa MOAY/HPOBaHHBIX
TOKa BBICOKOH 4acTOTH, HMeIOLIHe OIHY H Ty XKe
MaKcHMadbHyilo aMmianTyany. Ho Toxk A cuuabHee
IPOMOLY/IHPOBAH HH3KOH uacToTOH, ueM TOK b5, u
O3TOMY MOCJe HEeTeKTHPOBAHHS TOK C GOJblieil
ryy6HHOH MOAYISIMM HACT GONbLIMA TOK HU3KOM
YacTOTHl, KaK 3TO MOKAa3aHO B HHXKHEH YacTH pH-
CYHKa,

HeoGxoaHMoCTb py4HOH
peryMpOBKH

HeiictBue Bcex cucteM APY orpannumsaercs
noddepxacaruem NOCTOAHCTBA BbLCOKOYACTOTHO20
Hanpacerus, nodasaemozo Ha OETEeKTOp H, KaK
6BLIO MOKasaHO Bhillle, He oGecreyMBaeT OAHY H
Ty K€ DPPOMKOCTb IJs Bcex nepepau. JloBosbHO
4acTo CJAYYaercs, UYTO YJaJeHHBIH, HO TJyGOKO
NPOMOAYJMPOBAHHBI mepegaTuuk paer Gosee
IPOMKH#A 3BYK, YeM MeCTHHI, Ho cJabo MpoMo-
IyJHPOBaHHBI.

OcnoBHas 1eab APY 3akiiouaeTcss B TOM,
4yToGbl MOAMEPKHBATH MOCTOSTHCTBO TI'POMKOCTH
3ByuYaHHs NAHHOH mepemaud B TeueHHe BCETO Bpe-
MeHu ee npueMa. [loatoMy naausue APY nuxoum
06pasom He uckaowaer Heobxo0uMoCTu 8 pY4HOL
pezyauposke epoMKOCTU 38YKGQ, MO3BOJSIOMER
YCTaHOBUTH IPOMKOCTb Ha KeJaeMOM yDOBHE, Ka-
Kot 6bl HU Oblyia TJIyGHHA MONLYJAIHH.

B cBsisu ¢ TeM, uTo pyuHas peryJaMpoBKa
TPOMKOCTH He JOJKHA BJHATH HA HampskKeHHe Ha
BXOJe JIeTeKTOpPa, Ha KOTOpoe BO3MEHCTBYET aBTO-
MATHYECKHI PEryasaTop, OHa OCOANHA HAXOOUTbCA
6 HuskouacToTHOU 4acTu npuemtuxa. O6bIYHO 3TO
ocyllecTBAsieTcss € [OMOIIBIO [MOTEHLHOMETPa,
BKJ1I04deMOro B LIelb CBSI3H YCUJICHHS HU3KOH uda-
CTOTH H INO3BOJIAIOUIETO PEryJadpoBaTh HaMpsixKe-
HHE Ha CeTKe YCHJHTeJbHOH JaMmel. HacTo Takoit
MOTEHIIHOMETP BKJIOUAJOT B KauecTBe HArpysKd B
Lenb AETeKTopa, uTo AaeT BO3MOXKHOCTb CHMMaTh
JKEeJaeMyio 4acThb JETEeKTHPOBAHHOTO HAaNpsXKeHUs
HH3KOH YacTOTHI,

I'Hp.paannquHaﬂ aHanorusa

Teneps, Korna Mbl yCTaHOBHJIM HpeiesHl Aeil-
CTBHSI aBTOMATHYECKOTO DEryJiAiTOpa YCHJEHHS,
Mbl MOJKEM H3JI0XKHUTb OCHOBHOH MPHHIHI ero pa-
GOTHI.

OTOT NPHHUMN 3aKJIOYaeTcs B TOM, YTO B
pecyAaTOpe UCNOAL3YETCA HAnpaXeHue, pas3au-
saemoe cpeOHUM 3HadeHuem OeTeKTUPOBAHHO20
TOKQ, Oas 8030elicT8Us HA 3INeKTPOObL AAMN,
npedwecraytouux OeTeKkTopy, TaK, 4T0bbL YMeHb-
WaTe ycurerue npu YyeeiudeHul CUZHAAA.

Ouenp mnpocras ruapasJdyeckasl aHaJoOrHs
nomMoxKer HaM pa3obpatbcs B CMbICJe 3To# op-
MynupoBKH. HHTeHCHBHOCTH CHrHA/IOB Ha BXoje
IpHEMHHKA H306pa)kaeTcsl YpOBHEM XKUIKOCTH B
cocyme A (puc. 149). VYpoBetib KXHIKOCTH B CO-
cyne 5 COOTBETCTBYET HaNpsKEHWIO, MOXAHHOMY
Ha petektop. Ha pucyHke BuaHbl TpyGa, coeiu-
Hsomas oba cocyna, M Kpan K, uepes KOTOpHIH
XKHIKOCTb MOXKeT BbiTekaTb u3 cocyaa b. Ecan
6bl YCTAHOBKA COCTOSIA TOJIBKO H3 ONHCAHHBIX
YGTPOHCTB, TO HM3MeHeHHe YpoBHs B cocyge A
BBI3bIBAJIO Gbl COOTBETCTBYIOLIEE H3MEHEHHE YpPOB-
Hsl B cocyne 5 (saBnenue zamupaHuit). Ho B ycra-
HOBKe NPefyCMOTPEH pEryJsTop, KOTOPHIA JoJ-
KeH ofecrneyuBaTh MOCTOSIHCTBO YPOBHsSI B COCYAE
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Puc. 149. 'mppaBanueckoe ycTpoii-
CTBO, aHAIOTHYHOE aBTOMAaTHYECKO-
MYy peryasiTopy yCHIEHHs.

B. Ou cocrour u3 momsiaBka P, mpouHo coexu-
HEeHHOTro ¢ pelyarom Ha wapHupe [IJ, necymem
npo6ky II. Korma B pesysibrate NOBHILIEHHS
ypoBHst B cocyne A NOBHILIAETCS YpPOBEHb B CO-
cyne B, nonaBok P, BcnibiBas, NOGHHMAaeT mpo6-
Ky II, Tak 4TO KOJIHYECTBO NOCTYNAMIIEH KUA-
KOCTH ymem;?ae-rc;x H yposeHb B cocyle b cpasy
XKe noHuxaefcs. [ToHATHO, YTO NpPaKTHUECKH YpoO-
BeHb XKHIKOCTH B cocyfe b ocraercs HeuaMeH-
HBIM.'

TouHo Tak e B NpHEMMHKe C aBTOMaTHye-
CKHM DEryJiATOpOM TPOMKOCTH MOBLIIIEHHE HHTEH-
CHBHOCTH CHTHAJla Ha BXOJe BBEI3hIBaeT MOBbLILIE-
HHé CpefHEro 3HayeHusi JETEKTHPOBAHHOTO TOKa.
DTOT TOK CO3ZaeT Ha CONPOTHBJEHHH NageHHe
HanpsxXeHus, Kotopoe B ¢opMe CMeLIeHHs IHoO-
JaeTcsl Ha 3JEKTPOAB ONHOH MJH HECKOJBbKHX
OpefIIecTBYIOIHX JaMIl M CHHXKaeT uX Koshda-
HHEHT YCHJIEHHUS.

Hac B KoHeulloM urore HHTEpecyeT CKOpOCTh
MNOCTYMJIEHHS XKUIKOCTH HJIH, €CJH MBI [OBOPHM O
panuo, pesyJbTHpYIOHIAas TPOMKOCTb  3BYyKa.
B rumpasiuke nocrynsienue KHIKOCTH 3aBHCHT
He TOJBbKO OT YPOBHS, HO U OT Xapakrepa XXHA-
KOCTH, B OCHOBHOM OT ee ynesabHOro Beca. Eciu
Mbl GyneM UMeTb neso TOJbKO € OJHOH XKHX-
KOCTBIO, TO KOJIMYECTBO XKHUJIKOCTH, Npornyckaemoe
B cekyHay KpaHoM K, ocTaHeTcsi HEH3MEHHBIM,
Kako#l 66 ypoBeHb HH Gbln B cocyle A. Ecau xe
MH 6yJeM Opony¢kaTh TO PTYTh, TO pacTHTEJbHOE
MacJjo, CKOPoCTh MOCTYMJEHHS] 3THX KHIKOCTER
He 6yner oxuHaKosofi. MiMenno Ttorma ¢ moJis3oft
n1a fena Bcrynaer xpaH K, KOTOpPHII B KOHEYHOM
UTOre ONnpefensieT PacXof KaKAoH KHIKOCTH.

Bepuemcsi k 06/1aCTH pagHO: BHHMATeJbHBIH
YyHTaTeNb, OUEBHIHO, yKe HOrajfajcs, YTo Xapak-
Tep KUAKOCTH COOTBETCTBYeT TIJyOHHE MOXYJsi-
uud, a kpan K urpaer posib Dy4HOH perysHpoOBKH
rPOMKOCTH 3BYyKa, CTOfAIlEH B HH3KOYaCTOTHOM
yacTH NPUEeMHHKA.

OTMeTHM Tak¥Ke, YTO THApaBIHYecKufl pery-
JIITOpP NMO3BOJIAET CHUIKATh CKOPOCTh MOCTYMNJ/IEHH A
JKHAKOCTH, MpENATCTBYS TakHMM o06pa3oM MOBHI-
wenuio yposHio B cocyzne b. Ecau no kakoii-nu6o
npuuMHe ypoBeHb B cocyle A CTaHeT CJAMIIKOM
HH3KHM, TO YpOBeHb B cocylle b Takxe ymajer
PETY/ISITOP HE CMOMKET BOCHOJHHTb 3TO CHHXXEHHE,
Takoe xe siBJeHHe HabJiofaeTcss # B pajguo. As-
TomaTudeckul pecysaTop ycunrenus Auulb 8 601b-
wetl usu menvlell CTeneHu CHUNCAET 4Y8CTEUTENb-
HOCTb NPUEMHUKQA.

Takum o6pazoM, aBTOMaTH4YECKHH DPEryJasTop
VCHJIEHHS] OCYLUECTBJISIeT <«HHUBE/JHMPOBKY M0 HaH-
HH3IEeMY ypoBHIO», OH MOXET NpUMeHSThbCH JHIUb
B IPHEMHHKAaxX C JAOCTATOYHHIM PE3ePBOM IO YYB<
CTBHTEJ/IbHOCTH.

Cilenyer moAuepkHyThb, YTO CaMo HampsKe-
HHe, pasBHBaeMoe YCHJMBaeMbIMH CHrHA/aMH Ha
BHIXOZe HeTeKTopa, CAYXKHT AN aBTOMaTHYecKoi
PETYJIHPOBKH YCHJEHHs. DTO HaNPsKEHHE [0/1°
JKHO OCTaBaThCsl NOCTOAHHBIM. Kak Tojbko noss-
JIeTCH TEeHIEHIHUs] H3MEHeHHs] HalpsiXXKeHHS B
CTOPOHY NOBHILIEHHA MM NOHHXKEHHS, OHO BO3-
JeHCTBYeT Ha NpexLIecTBYIOIIHE JIaMIBl, H3MeHSS
HX yCH/IeHHe H KOMNEHCHpYs TeM caMbiM 3ddekt
KoJIeGaHHs BeJIMUMHBEI CUTHaJa B aHTEHHe,

Jlamnbl ¢ nepeMeHHOM
KPYTH3HOH

Hamenenue ycuienus B Jammnax, npepme-
CTBYIOIHX AETEKTOPY, OCYILECTB/ISETCH MYyTEM H3-
MEHEHHs] MX KpYyTHsHb. KpyTHsHa, xak MH 3TO
BHIENH IPH M3YYeHUH XapaKTEepUCTHK Jamll, Mo-
CTOfIHHA JIMIUb Ha JIMHEflHOM YyuacTKe XapakTepHd-
ctukH. Kak To/MbKO CMEIleHHe MJOCTHTaeT HUXK-
Hero u3ru6a XapakTepHCTHKH, KpYTH3HA CHH-
JKaeTcss U MOXKET B KOHEYHOM HTOre CTaTh paB-
Hoit HyJi0 (KOTZa aHOAHLIA TOK HCue3aeT MpH
CHJILHOM CMeIleHHH).

Bce samnb, oxBauennbie cucremoit APY,
HMEIOT CHelHa bHYI0 XapaKTepHCTHKY — 3TO JAaM-
npl ¢ nepeMeHHoOH kpyTtHu3Hoi. Kpy-
TH3HA y HUX BecbMa MOCTENEHHO H3MEHsieTcs B
3aBHCHMOCTH OT M3MeHEeHHs cMelllenus. Xapakre-
pHCTHKA He HMeeT Pe3KHX W3THGOB H Ha BCeX ee
yuacTkax He6oJIbIIOH OTpe3oK KpHBOH JIerKO Mo-
Ker GwiTh npupaBHed npamofl. Takum o6pascwm,
rae Gbl HH HaxojauJack paGouas Touka, HCKaxKe-
HHS, BHOCHMble HeJHHeHHOCTbIO, GYAYT HE3HAuH-
TeJbHEIMH, €CJAH Mbl HMeeM Jelo C MaduMi
AMMUIMTYAAMH CETOYHOTO HAampsXKEeHHSA.

Uem 66sblIyI0 a6COMIOTHYIO BEJIHYHHY HMEeT
OTpHIIATEJbHOE CMEIlleHHe, TeM MeHblue KpYTH3Ha,
a cJefoBaTenbHO, M yCHJeHHe Jamnbl, Tak, ua-
MeHsisT B H3BECTHHIX [penesiaX CMelleHHe JaMmul
C mepeMeHHOH KpYIrH3HOH, MBI MOJEM H3MEHATb
ee yCH/IeHHe OT MakKCHMaJIbHOrO 3HaueHHs JO Ta-
Koii Majol BeJWYHHBl, UYTO 3TO OYZET CcKopee
ociabeHHeM, YeM YCHJIEHHEM,

Pa6ota APY

Perynuposka ycuneHus mnepea HETEKTOPOM
(xoTopast mo CyTH Hesia SBJASETCH HHUYEM HHHIM,
KaK peryJMpOBKO#l UYyBCTBHTEJLHOCTU NPHEMHHKA)
MorJsia 6el NPOH3BOLUTHLCS BPYUYHYIO, Hampumep
OyTeM PEryJUpOBKH MOTEHIHA/Ja CETKH HJH, 4TO
3KBHBA4JIEHTHO, MOTEHIMAJa KaToJAa JIaMObl C TO-
Molbio moreHuuomerpa. Ho B aBromartuueckom
perysiaTope Heo6XonHMOe HaMpSkKEHHe CMelleHHs
cuuMaercss ¢ gerekropa. JleficTBuTtesbHO, Hanpsi-
JKeHHe HH3KOH uyacToTH B Touke X (cM. puc. 106)
JHOJHOTO. JETEKTOfa B KaXXJAbIH MOMEHT IpPOMop=
LMOHAJBHO CpeJHell HHTEHCHBHOCTH MPHHHMAEMhiX
CHI'HAJIOB.

D10 oTpuaTesbHOE HaNpsKeHHe HCIOJb-
3yercsi B KauecTBe CMelleHHss B HENAX CEeTOK
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NPeAIIeCTBYIOIHKX JaMII, KOTODHE BKJIOYAIOTCH,
TakuM obpasom, B uens APY (puc. 150). Cnenyer
OTMETHTb, YTO HauaJbHOE CMellleHHe JaMmi Mo.y-
gaercss OObIUHBIM cIIOCOGOM B pesyJbrare najie-
HHA HAanpsKeHHs Ha CONPOTHBJIEHHH, BKJIOYEH-
HOM MeXJ1y KaToJOM H MHHYCOM BBICOKOTO
Hanpaxenus. Hanpsikenne APY noGasasiercs K
HeMy, CO3/laBasi YBeJHYEHHE CMellleHHs, C TeM

(]

=

Puc. 150. Baok-cxemMa panuonpueMHUKa
cA

1 — ycunuTe b BLICOKON YacTOThI; 2 — XETEKTOD;
3 — ycnauteabp HH3KONl yactoThl; 4 — nens APY,

yToGH B GoJblledl MJIM MeHbLIefl CTelneHH OcJa-
6UTH yCHJeHHe KaXKAOH JIaMIbI.

Korza BcaemacTBre 3aMupaHuil MHTEHCHBHOCTD
NpUHHMaeMblX AaHTEHHOH CHrHaJIOB CHHXKaeTcH,
najgaer Takxke H JeTEKTHPOBAHHOE HaNpSKeHHe B
Touke X; B pe3ysbTaTe I3TOr0 JAOMOJHHTENbHOE
CcMellleHHe yMeHbLIAeTCsl H YCHJeHHe JiaMIl BO3pa-
cTaer, HedTpandays TeM cambiM 3Gh¢eKT 3aMu-
paHui,

[MocToAHHaA BpemeHu

Posib aBTOMaTHUECKOr0 PeryJisitopa yCHJIeHHS
3aKjloyaeTcsi B CTa6HJHM3allHH TIPOMKOCTH BOC-
npodsBeneHusi, Peub, kOHEUHO, HIET He O TOM,
4TOGBl CBECTH MOLIHOCTBb BCEX 3BYKOB K OJQHOH H
TOH JKe BeJIHYMHe, JIHIIAs MY3bIKY BCeX ee HIOaH-
coB. Hao6opoT, KOHTpdCT MeXKAYy NHAHUCCHMO H
(opTHCCHMO 1O Mepe BO3MOKXHOCTH JOJKeH MoJ-
HOCTBIO coxpauarbed. CraGHAM3HPOBATHCS HOJ-
JKHa TOJIbKO CPeIHsis 'POMKOCTb 3ByUYaHHS.

JIis DOCTHIKEHHs! STOr0 HYXKHO Crejarth Tak,
4TOGBl MPH KPATKOBPEMEHHBIX H3MEHEHHSAX HHTEeH-
CHBHOCTH CHTHaJIOB (HampuMep, MPH TPOMKHX aK-
xopaax) APY ue cpabateiBajo. BricTpeie name-
HEHH$] HHTPHCHBHOCTH HEHATPaJiH3YIOT C NMOMOLIbIO
crenHaJbHOH LemM, HanpuMep M3 COMNPOTHBJIEHHS
R, u xounpeucaropa C, (puc. 107). drta uenb oT-
BOAHT MepeMeHHEle COCTABJISIOUIHE HANPAXKEHHS K
Kakoii-in6o TOYKe C MOCTOSTHHBIM TIOTEHIHAJIOM
(HanpuMep, K MHHYCY BBICOKOTO HaMpsXKeHHsd) H
nMeeT GOJBLUIYIO MOCTOSIHHYIO BPEMEHH.

ITocTosiHHAS BpeMeHH BBHIPaXKaeTcs B CeKyH-
nax M YHCJIEeHHO paBHa NMpou3BeleHHI0O R B oMmax
na C B dapaznax. Tak, HanpuMep, CONPOTHBJIEHHE
500000 om wu xoumeHcatop 0,1 mkgp (unu
0,0000001 ¢) 6yzyT uMeTh NOCTOSIHHYIO BpeMeHH
500 000.0,0000001 = 0,05 cex (wim ‘[ cex).
B pesyabTaTe Bce U3MEHEHHS, UMEIOUIHE JJIMTE/Ib-
HOCTb MeHee !/ cex, He GYAYT IepegaHbl 3THM
YCTpOHCTBOM. 3BYKOBBle YaCTOThl, NpPHHHMaeMble
paguonpueMHHkaMH, Bolmie 20 ey, T. e. mJuTeNb-
HOCTb HX MeHblue !/y Ccex, 3aMHpaHHs Xe, 3a pel-

KHMH HCK/IIOUEHHSIMH, [POTEKAalOT 3HAUHUTEJbHO
menseHHee. [ToaToMy MrHoBeHHbIe H3MEHEHHs Ha-
NpSIXKEHHs], BbI3bIBAEMble [aXe CAMbIMH HHU3KHMH
3BYKOBBIMH 4acTOT4MH, He OKaXyT HHUKaKOro
BJIMSIHUS HA YCHJIEHHE O JETeKTOpa; OJHAKO KO-
Je6aHus HHTEHCHBHOCTH, OGYCJ/IOBJIEHHbIE 3aMH-
paHHSIMH, MPOMAYT uepes cHCTeMy ¢ TaKOH IO-
CTOSIHHOH BpeMeHH H YCHJeHHE JIaMI H3MEHHTCS
COOTBETCTBYIOIHM 00pa3oM,

BagepmanHaa APY

B nactosimee Bpemsi s AETEKTHPOBAHUS
MPHUMEHSIIOT, Kak MpaBHJO, ABOliHbIe AHOAB C OG-
LHM KaToLOM. DTO MO3BOJsIeT pa3menuTh (PpyHK-
LUHY OeTEKTHPOBAHHS M ABTOMATHUYECKOH peryJu-
poBKH ycuaenus. Kak 6bl10 nokasano Ha puc. 108,
BEDXHHH OHOX BBINOJIHSET pOJib HEeTeKTOpa, Ha
HHXHHH JKe HanpsiXeHHe BBICOKOH YacTOTHl MO-
paetcs uepe3 xoHmencatop C; MaJsiol eMKOCTH d
najeHHe HanpsiKeHUs Ha CONPOTHBJEHHH Ry,
06YCJ/IOBJIEHHOE 1EeTeKTHPOBAHHEIM TOKOM, HCIIOJb-
3yeTcs kKak Hanpsnkenne APY, OnHako HCIoJb-
30BaHMe ABOHHOTO psina AHOLA B TAaKOM BHAE He
JlaeT CYIIeCTBEHHOro npenmyuiectsa. Ero mpume-
HEeHHe IpeACTaBJ/sgeT mMeHCTBHTEJbHBLIH HHTEpeC
Nnpu peasusaunu 3agepxanuHoit APY.

Tak HasbIBalOT CHCTEMY PEryJHpPOBKH, KOTO-
pas BcTynaer B jAefiCTBHe TOJIbKO B CJjydae Ipe-
BbIIIEHHs] HHTEHCHBHOCTHIO MPHHHMAaeMMX CHrHa-
JIOB HEKOTOPOro MHHHMaJbHOTO 3HaueHus. Kakoit
HHTepec mpejcTaBJsieT T2Koe YCTPOHCTBO?

O6blunass APY, KOTOpPYIO MBI TOJIBKO YTO pac-
CMOTpeJH, OeHCTBYeT NpPH HAJMUHHM MaJieidiiero
CHTHa/Jla B aHTeHHe. BrlpaxeHue «aelcTByeT»
03HayaeT <«CHH)XaeT UYBCTBHTEJBHOCTb IpHEM-
HUKa». OgHako nmpu c1aGelx CHrHaJax 3TOro Kag
pas He Tpebyercs.

UTo6bl He MellaTh MpHeMy JaJbHHX HJIH CJia-
6hiX mepepay, HeO6GXOAMMO, UYTOGHl peryJasTop
BKJIIOUAJICS TOJIBKO B CJiydae MPEeBbILIEHHS CHTrHa-
JIOM OnpemesieHHOro YpoBHS. MBI 3agep X H-
BaeM jeficTBue peryJastopa, 4To6bl OH HaumHAaJ
pearupoBaTh TOJIBKO Ha CHIHaJbl, CO34AlOUlHEe Ha
JleTeKTOpe HamnpsixeHHe, MpeBHILIAIONIee HEKOTO-
poe 3amaHHOe HampsiKEHHe M HMeHyeMmoe H a-
NpsiXXeHHeM 3aepxRKH. B 3aToM 3aKimo-
yaercsl UeJb 3agepxannoi APY.

Ee ycrpoficteo Bechma mpocto (puc. 151).
Uro6u HanpsixkedHe APY BO3HHKAO TOJBKO NpH
CHTHaJ/IaX, MpPeBLILIAIOUINX ONpenesNeHHYI0 HHTeH-
CHBHOCTb, Ha aHOJ HHXKHEro A10/a, BhAeJeHHOTO
nass APY, nopaercs oTpHuaTesbHOE MO OTHOIIE-
HHIO K KaTOAY HampsixeHHe. DTO CMeuieHHe MO~
JyyaeTCss 3a CuUeT MageHHs1 HaNpsKeHHs, Co3za-
B2eMOro aHOAHBIM TOKOM TPHOJHOH CEKIHH KOM-
GMHHDOBAHHOH JiaMObl Ha CONpPOTHBJEHHH Ry,
BKJIIOYEHHOM MeXJIY KaToJOM H MHHYCOM BHICO-
KOro HampsiXeHust. DBuaropgaps uanpsixennio U,
BO3HHKAIOLIEMY MeXIY KaTOAOM U COOTBETCTBYIO-
wuM 06pazoM BHIGPAHHOH TOUKOH 3TOr0 COMpO-
THBJIEHHS], TOTEHIHAJ HHXKHEr0 aHo4a CTaHOBHUTCS
OTpPHLATEJbHEIM [0 OTHOLIEHHIO K Kartoxy. B pe-
3yJbTaTe CHTHAJBI, CO3JaionIHe HA JHOJE Hamps-
XeHue, MeHbuiee, ueM U, He 6yayT cONpoBOX-
naThcsl MOSIBJIEHHEM TOKa yepe3 MO H, C/IeA0Ba-
TeJbHO, MajeHHeM HanpskeHHs Ha COMPOTHBJE-
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Puc. 151. 3amepwannas APY. OcuoBnas
4acThb CXeMB OOBeleHa MXUPHOH JHHHeil.
Hanpsaxenue U cospaer 3azepmky.

uuu R;. IlerexTtHpoBaHue H o6pa3oBaHue peryJiu-
PYIOIET0 HAampsiKeHHsT MOTYT HMeTb MECTO JHUIb
NpH HanpsXeHHW Ha [JUOAE, MPeBhILIAIOLIEM Ha-
npsixkenne sagepxku U.

Takum o6pasoM, coxpaHsiss MaKCHMaJbHYIO
YYBCTBUTE/NILHOCTh MPH cJabbix cHruanax, APY
BCTyNMaer B JAeHCTBHe MpH HaJHuuun OoJiee CHJIb-
HBIX.

Hs puc. 151 BugHo, uto BepxHuil nuon (ocy-
[IECTBJSIIOIIHN JETEKTHPOBaHUue JJis BbIJAEJEHHS!
HH3KOH 4YacTOThbl) He 3aBUCHT OT HaMpsXKEHHS 3a-
JIEepKKH, TaK KakK COMPOTHBJIEHHE €ro Harpyskd R
CcoeJUHEHO HemoCpeACcTBReHHO ¢ KartomoM. Ha
CXeMeé 3TO COMPOTHUBJEHHE BKJIOUEHO IMOTEHIIHO-
METPOM M CJOYXHT [IJil PYUYHOH DEeryJHpOBKU
rPOMKOCTH 3BYyKa,’

becLlyMHas HaCTpOHKa

Korpa npuemuuk, cHaGxenunlii APY, ue na-
CTPOEH Ha KaKoH-i1ubo mepenaryuk, ero 4yBCTBH-
TeJbHOCTh MaxkcuManbHa. [Ipu 3TOM OH c MaKcH-
MaJIbHOH {MOUIHOCTbIO MPHHHUMAET BCE 3JeKTpHue-
CKHe BO3MYILEHHS, KOTOpPble BBI3BIBAIOTCA aTMO-
chepHbIM  3JeKTpuuecTBOM (aTMochepHBIE
nomexH) H GECUMCJeHHBIMH NPOMBIIIJIEHHBIMH,
GLITOBBIMH H MEIMIHHCKUMH 3JIEKTDHUECKHMH Ma-
mMHaMH H npuGopamMH (MHAYCTpHAaJdbHBIE
MOMEXH, NOPOXKJaeMble ABHraTessIMH, resepa-
TOpaMH, BBIKJIOUATEAMH H OCOOCHHO HCKpeHHeM
9JIEKTPHUYECKUX MALIHH, CBETOBOH CHIHaJM3alLHH,
3JIEKTPHYECKHX 3BOHKOB M Mp.). DTH MOMEXH CO-
30aI0T Ou€Hb HEMPHATHBIA LIYM, KOrAa, Bpaiuas
PYuKy KOHJIeHcaTopa MepeMeHHOH eMKOCTH, BEAYyT
[IOMCK KaKoH-1160 CTaHIMH M MPOXOAAT HHTEp-
BaJIbl MEXAY CTAHIUSIMH.

Uro6nl u36aBHTh pajguHocayLIaTeNss OT 3TOro
pasjpajkaiolero uyma, B HEKOTOPHIX MpPHEMHH-

Kax NpPHMEHSIoT CcHcTeMy 6ecCmyMHOH H a-
CTpOHKH, 3aryllalomylo IIyM, I0Ka NpHEM-
HHUK He HacTpOeH Ha  CTaHLHIO. zech
MBI He OyJIEM paccMaTpuUBaTh Pas/UuUHBIE MpPHMeE-
HSIEMble JJi1 3TOro cucteMbl. boéabmias yacTe HX
OCHOBAaHAa Ha HCIOJb30BaHuu Hanpsxenus APY,
MojaBaeMoro Ha Jamnbl HU3KoH uacTtoTel. [lpu
OTCYTCTBUH CHTHAJIOB 3TH JaMIbl TaK «3amepThi»
GOJIbIIMM CMEIeHHEeM, YTO MPHEMHHUK CTaHOBUTCS
uembiM. Ho, xorga mpueMHHK HacTpOeH, BO3HH-
Kampoulee Hanpsikenne APY ormupaer namny Hu3-
KOH 4acTOThI, BOCCTAHABJHBas €e CMEUIEHHe [0
HOPMAaJbHOH BEJIMUHHBI.

YcrpoiictBa GeclIyMHON HacCTpoOHKH NpHMe-
HAIOTCA pesKo, TaK Kak OHH paboTaioT He Bcerja
YAOBJIETBOPUTE/IbHO, & HHOIJa CTAHOBATCA NpHU-
YHHOH CEepbe3HbIX HUCKarXeHHil,

BuayanbHble HHOHHATOPDI
HaCTPOWHH

IToBceMecTHOe pacmpocTpaHEHHE B MPUEMHH-
KaX MOJIyYWJIM BH3yaJIbHble WHIHKATOPBI HACTPOi-
KH, MO3BOJISIOUINE HACTPOUTh MNPHEMHHK Ha HYXK-+
HYIO CTQHUHIO [PU HYJEBOM I[OJIOXKEHHU DYUKH
pyuHOro perysastopa rpoMkoctu. HacTpous takum
0o6pa3oM MpUeMHHK Ge3 HEMpUATHOro Liyma C 1o-
MOIIbIO CHCTEMBI BU3YaJIbHOIO KOHTPOJS, 3aTeM
N0 XeJaHHIO PEryJMpyloT YpOBEHb TPOMKOCTH.

CyumecTByer ABa THNA BH3YaJbHBIX HHIHKA-
TOpOB HacTpoiku. OQHHAM U3 HUX ABJsAETCS 0GbIu-
HBIH MHJLIHAMITepMeTp, BKJIOYaeMbil B aHOLHLIE
ueny jgamm, oxsaueHHbix APY. Tak kak npu Tou-
HO{l HacTpoiike Hampsxenue APY pmocturaer ma-
KCHMAaJIbHOrO 3HaueHHsl, CMEIleHHe Ha JiaMIle TaK-
Xe OKasbipaercsl HauGoJIbIIMM, a aHOXHBIH TOK —
HauMeHbwuM. TouHas HacTpofiKa ocyulecTBaseTCs
N0 MHHMMAaJbHOMY TOKY MHJIIHaMIepMeTpa.

Hpyras, OoJsee pacnpocTpaHeHHas rpynmna
MHIUKATOPOB HACTPOIKM OCHOBaHa Ha 3JIeKTPOH-
HO-ONTHYECKOM MNpHHumuNe. B 3THX HHAMKaTO-
pax wumeercs (puc. 152) katox; [, HCIy~
CKalomHKi 2JEKTPOHbI, U aHox 2, uMelouIHi hopmy
yauieukd, Ha KOTOPbIH Mopaercss OMpexeseHHbIH
[0JIOXKUTENbHBIA MoTeHuHat . Buyrpenuss mo-
BEPXHOCTb aHOJA MOKPHITA CJIOEM 3JIEKTPOJIOMH-
HECIIeHTHOTO BeUIeCTBa, CBETSALIErocs Mojy HaeH-

CTBHeM 3JeKTpoHHOH GomGapaupoBku. HaGmona-
Tejb, pacCMaTPHBAIOMHA HHIHKATOP CBEpXY, BH-

V.
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* Puc. 152, YcrpolicTBO BepXHell 4aCTH 3MEKTPOH-
HOI'O UHIMKATOPAa HACTPOHKH.
a — BUX c6OKYy; 6 — BHX CBepxy.

1 — gatox; 2 — MOMUHECUEHTHbIA aHON; 3 — Henpoapaqﬂbm
9KpaH; 4 — OTKAOHAIOWUE 31CKTDPOA,
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Puc. 153. TeHeBrle ceKTOpbl HHIMKATOPA
HaCTPOHKHU.

@ — NPUEeMHMK He HACTPOEH; 0 — TOuHAas HACTPOKa,

JIHT PAaBHOMEDPHO CBETSIIYIOCS MOBEpXHOCTh aHo-
#a; uepHBIfi 3KpaH J 3allMllaeT IJ/a3 OT CBETO-
BOTO H3JIyueHHs] HaKasieHHOro KaToja.

Ha nytu 3/1€eKTPOHOB yCTaHOBJIEHBl OJHMH HJH
HECKOJIbKO OTKJIOHSIIOIIUX 3JekTponos 4. Crepx-
HEBHJIHBIM OTKJIOHSIIOUIWM 3JIEKTPOJOM COOGIIAIOT
OTHOCHTEJIbHO aHoma OoJIbLUHH MJIH MEeHbLIHH
OTPHUATEJbHBIH MOTEHuHaJ, B pe3yJbTare Yero,
OTTAJKHBas 3JEKTPOHBI, OHH 34CTaBJAIOT HX B
pasHOil CTemeHH ‘OTKJOHSATbCS OT HOPMaJbHOH
TpaekTopuu. TakuM o6GpasoM, Kax bl H3 OTKJO-
HSIOIHX 3JEeKTPOJAOB CO3Jaer Ha aHome Go.ee
HJIH MEHee IIUPOKYI0O TeHb B 3aBHCHMOCTH OT Be-
JIMYUHBL OTpHLlaTesbHOTO moTeHuuasa. [Ipu Hamu-
YUH ABYX 3JEKTPOAOB MBI YBHAMM J[BEé LIMPOKHE
TeHn (puc. 153, @) B cayyae oueHb GOJIBLIOTO
OTPUIATEJNBHOTrO MOTEHIHaJJa OTHOCHTEJbHO aHOoM4A
U IBe oueHb y3kue TeHu (puc. 153, 6) npu moutu
OJIHHAKOBOM C aHOAOM MOTEHUHAaJe,

Takue 9MEeKTPOHHO-ONTHYECKHE
HHAHKATOPH HasbBalOT TaKkXe MarHu-
YECKHM raaszoM.

Jlerko morapathbesi, 4TO HampsixKeHHe HA OT-
OTKJIOHSIIONIHE 3JIEKTPOABI MONAETCS OT CHCTEMBI
APY. DOTo HanpsixeHHe NpeXBapUTENBHO YCHJIH-
Baercsi TpuooM (puc. 154). Hanpsixxenne Ha oT-
KJIOHSIIOLIHE 3JTeKTPOAbI MHIMKATOpa CHHUMAeTcs C
aHoxHoro coiporusieHusi K. B MoMenT TouHO#
HacTpoiikn HanpskeHue APY umeer HauGosbliee
oTpHLaTelbHOe 3HaueHHe. B 3ToT MOMeHT TOK
TpHOZA HMeeT HaHMEHbUIYIO BeNHYMHY, ManeHue
HanpsiXKeHHs: Ha CONPOTHBJIEHHE R MOYTH IOJ-

Puc. 155. Peanb-
Has CXeMa 371eK-

Puc. 154. Hanpsxenue
APY, ycunenHoe TpHO-

IOM, CO3laeT MexAy TPOHHOTO HHIU-
91EKTPONAMHU ¥ 2 Karopa HacTpoH-
9NeKTPOHHOTO HHIMKa- KH, B KOTOPOM
TOpa HaCTPOUKH TpeGy- o0be CHUCTEMBI

eMoe OTK/IOHALiee Ha-
npsxeHHe.

37eKTPONOB, U30-
6paxeHHHE Ha
puc. 154, o6Gmbe-
JHHeHH B OfHOW
KouaGe.

HOCTBIO OTCYTCTBYET M TMOTEHIHaJ 3JIeKTpona
MOYTH paBeH MOTEHIHAJy 3JEeKTpPOJIOMHHECIEHT-
HOro 3KpaHa. TeHeBble CEKTOPH CyXkaloTCd, 4TO
CBHIETEJLCTBYET O TOYHOH HacTpoiike.

VYcuantenbHasi jlamna H COGCTBEHHO 3JI€K-
TPOHHBIH HHIWHKATOP B AEHCTBUTEJbHOCTH MOHTH-
PYIOTCA B OJHOM CTEKJsHHOM 6alljioHe, KaK 3To
nokasaHo Ha puc. 155, rme Hn3obpaxKeHa cxema,
3KBHBaJIeHTHas cxeme Ha puc. 154. ComporusJe-
Hue R umeer Beanuuny 1—2 Mom.

Buaaronapsi ontuueckoMy HHAMKATOpYy OCY-
EeCTBJsSIETCS TOYHAs HAcTpoiika, sBJslasca
ONHMM M3 HECOXOMHMMBIX YCJIOBHH HEHCKAaXKEHHO
nepegaum.

Jlo6aBuM, uTO B HacTOsilee BpeMs BHIMY-
CKaloTCsl  CABOEHHbIE  3JIEKTPOHHO-ONTHYECKHE
HHAMKATOPbl Pa3/IHUHOH YYBCTBHTENBHOCTH, B KO-
TOPbIX OXMH H3 TEHEBBIX CEKTOPOB CY¥KaeTcsl Mojg
BO3IEACTBHEM OTHOCHUTENBHO C/a6blX CHTHAJOB.
[TepBBifi ceKTOp CJAYXHT 1/ TOYHOH HacTpoHKu
Ha MECTHBIE CTAHIMH, @ BTOPOH o6JieryaeT MOHCKH
YAaJeHHbIX CTaHILHH,
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KOMMEHTAPHH
K JIEBSTHA IIATOIl BECEIE

PasnvuyHble BHAB HCHaMEHHH

YKe B TeueHHe psiza JieT ycUJIusi paguocne-
1IHAJIACTOB HampaBJeHbl Ha MoJyuyeHue HauboJee
BEPHOTO BOCNpPOH3BEAEHHS MY3blKH. MaeanbHbIM
pewmlennem Gblyia Obl, pasymeercs, NoJiHag HueH-
THYHOCTb 3BYYaHHsI TPOMKOTOBODHTE/]sI U TOH Ie-
pemaud, Koropas Bo3JeficTBYyeT Ha MHKPOPOH B
CTyA#H pajuoBelaTesibHOH cTaHnuu. XoTsl Takoe
HjeajbHOe pelleHHe H HeoCYIeCTBHMO, HCCJaelo-
BareJ/iu Bce GoJlee K HeMY NPHOIHIKAIOTCSH, HCKIIO-
yasi 30 OHs1 B JIeHb pa3JjiMuHble NPHUYHHBI HCKa-
KeHuft. Ecau cpaBHUTHL KauecTBO BOCIIpOM3Beje-
HHSl 3BYKa COBPEMEHHBIX NMPHEMHHKOB € TeM, UTO
Jet 20 Hasaj CuuTaJIOCh XOPOLIXM BOCIIpOH3Beje-
HHEM, TO MOXHO 3aMETHTb BCIO 3HAUYHMTEJBHOCTb
JOCTHTHYTOro mporpecca.

Hckaxenus Moryr MMeThb pas/IMuHbIl Xapak-
Tep. Pasnyuaror MM HelHBle HCKaXeHUKH,
KOTOpble NPOSBJSIOTCS B HEPaBHOMEPHOM BOCIPO-
M3BEJeHHH pA3JHUHBIX 3BYKOBBIX yactoT. Tak, B
GOJIBLIMHCTBE TPHEMHHUKOB CPEJIHEro KauecTBa HU3-
KHe H BBICOKHE YacTOTHl 0CJ1abJieHbl OTHOCHTE/bHO
4aCTOT CPeIHEero perucrpa.

Kpowme toro, uutarenn yxe 3Haer o cylie-
CTBOBaHHM HEJHHEeHHBI X HCKa X eHHuH, No-
poxjgaeMblX KPHBH3HOH XapakKTepHCTHK JaMi,
KOTOpbIE CKa3bIBAlOTCSI OJHOBPEMEHHO H Ha COOT-
HOIUIEHMM MHTEHCHBHOCTH M Ha camoi ¢opme Ko-
neGanui; B pe3ysnbTaTe 3THX HCKAaXKEeHHH NOAB-
JIIIOTCSI HOBLIE YAaCTOTHI, KOTOPHIX He OBIIO B HC-
XOIHOH mepegaue.

HakoHen, MOryT nosiBuThCsl IIYMBl TOCTOPOH-
HEro MPOHCXOXAEeHHs: (POH 3/EeKTPOCETH, BO3HHU-
KaoWHi Hu3-32a HEJOCTATOYHOH GHIbTpPALMH HJIH
H3-33 MapasuUTHBIX HHAYKLUMH; WYMBI, MOpOXKaae-
Mble HEpaBHOMEPHOCThIO 3JIEKTPOHHOH 3MHCCHH H
TemJIOBBIMH GJYKTyauusiMi B [POBOAHHKAX, H,
HakoHell, aTMoc(epHble ¥ HHIYCTPHAJbHBIE MO-
MEXH.

Yrony6nensoe u3yueHue 3Toil npo6iembl MpH-
BOJMUT K CJEAYIOUEMY NeyaJbHOMY BBIBOAY: HCKa-
JKeHHs MOTYT BO3HMKAaTh BO BCEX 3JeMEeHTaX IpH-
€MHHKA, YCHJMTeJe BBICOKOH 4acCTOThl, JeTEeKTOope,
yCHJIHTeNe HH3KOH 4acToThl., MOXKHO JIMIIB YIUB-
JISThCS, UTO, HECMOTPsI Ha THICAUH OMacHoOCTeH, Ha-
BUCLIMX Haj MYy3blKaJbHOH mepemauell BO Bcex
3BeHbSIX paJHOJIMHHU, BCE XKe yaaeTcs MOYTH MoJ-
HOCTBIO COXPaHHTh ee MepBOHAYAJNbHYIO YHCTOTY...

bokoBbie nosockl

Hckaxenuss B yCHJAHTeNe BBICOKOH YacCTOTHI
(BKJIOUAs YCHJIHTENb MPOMEXYTOUHOH YacTOThHl B
CynepreTepoiHHax) MOryT BO3HHKAaTh H3-3a 4pes-
MepHo#l U36UpAaTeJbHOCTH KoJle6aTe/IbHbIX KOHTY-
pOB.

B Hawmux paccyXAeHHAX MBI 1O CHX IOp CUU-
TaJM, YTO NpHHHMaeMhble aHTEHHOM BBHICOKOYACTOT-
Hble KoJle0aHusi HMEIOT TOJIbKO OAHY 4YacToTy —
YacTOTY He3aTyXalolUX KoJeGaHHH, aBASIoUlyocs
Hecyleil a1 HE3KouacToTHOH Monyasuuu. Oxda-
KO Takoe MpeACTaBleHHe SBJAETCH CJAHIIKOM

YOpOLIEHHEIM H He COOTBETCTBYET JEHCTBHTE/Ib-
HOCTH.

Moayasiuisi TOKOB BHICOKOH 4acTOTH f TOKaMu
Huskoit wacrors F nopo6Ha HacTosiueMy npeoGpa-
30BAHHIO YACTOTHl, B H3BECTHOH Mepe aHasoruu-
HOMY TOMY, KOTOpPO@ HMEeT MeCTO B Cynepretepo-
puHe. OgHAaKo 31€Ch HMeeTCss M CYUleCTBEHHOE
pasnuumue.

B pesyabTupyiOlleM TOKe mOC/Ae  JeTeK-
THPOBAHHSl COLEPKHTCS 4YacTOTHAs COCTaBJSIO-
mas f— F. Korga e MBI MOAYJHpPYEM HECYHIMK
TOK C yacToToll [ u 3BykoBo#l uacTtoToii F, Mbl
coszgaem no o6e CTOPOHBI YacTOTHl [ ABe 4acrTor-
Hple cocTaBasomne: f— F u [ + F, cummerpuu-
HbI€ 110 OTHOIIEHHIO K yacToTe f. DTH uaCTOTHl Ha-
3bIBAIOTCI 6OKOBBIMU YaCTOTAaM H.

—

Ilpu mepepaue peun UIM MY3HIKH MBI HMeeM
esio He ¢ ofxHoli uyacroroii F, a co Bceli moJyocoy
yacrtoT, pocruratomeir 10000 uau 16 000 ey. Ta-
KuM o06pa3oM, BOKpYyr Hecyme#l uyactoThl [ co-
31al0Tcss GOKOBBI€ MOJIOCH, 3aHMMAalOLHE
Becb HHTepBaJj uactor of f— F po f + F wupu-
Ho#t 2F.

B kauectBe mpuMmepa yKaxkem, uTo NpHU fepe-
maue, Begyueiics Ha yactore 1 Mey (nausa BoJ-
el 300 x), MoAyMHpPOBAHHOH BCeMH 3BYKOBBLIMH
yactoraMu BmiaoTh g0 10000 ey, nosssTcs Bee
yacrotel Mexay 0,99 u 1,01 Mey, unu B unrep-
Bajse 20 xey.

HauecTtBO BOCNpoH3BepeHHA
H U3bUpaTebHACTb

Hecymas wuwactora Kaxjgoro nepegaTyuka
IOJ/KHA CMelaThcsl OTHOCHTENbHO HecylueHd uya-
croTel GmuXKaiiuiero cocezna He MeHee yeMm Ha 2 F
Bo M30exkaHue MHTEpPPEepeHUUH Mex1y GOKOBHIMH
yacToTaMH. B mpHBeneHHOM BbIllle NMpUMepEe HaH-
Gonee GMM3KHE 110 YACTOTE MEpPefaTUMKH TOJIKHBI
HacrpauBaThesi Ha 0,98 u 1,02 Mey; GokoBnie mo-
JIOCHl BO BTOpPOM CJydae 3aiMyT HHTepBal OT
1,01 mo 1,03 Mey.

. Uro6bl uMeTb BO3MOMKHOCTb YMECTHTb B HH-
TepBaJie yacToT, OTBEACHHBIX AJIf pajgHOBeuiaHHs,
6oJblIoe  KOJIMYECTBO MNEepefaTyHkOB, MeXKAyHa-
poaHasi KOHBEHLHs orpaHuuyuaa g0 9 key oOuiuil
MHTEPBaJ yacToT AJs ofenx GOKOBLIX NMOJOC KaiK-
JOro mnepejartudka. B 3THX yc/lOBHSIX nepenasae-
Mble MOAYJSILHOHHBIE YACTOTbI He JOJIKHHI Mpe-
BoiIaTh 4,5 key. M3-3a 31oro orpanuuenus paguo
ABJISIETCS C TOYKH 3PEeHHs BEePHOCTH BOCIIPOU3BE-
JIeHHs1 3ByKa OeqHBIM POACTBEHHHKOM 3BYKO3allH-
CH M 3BYKOBOT'O KHMHO, KOTOphie He 3HAIOT Nomo6-
HbIX OrpPaHHYeHHH M MOTYT BOCIPOM3BOAMTL ca-
Mbl€ BbICOKHE 3BYKOBbIEe YaCTOTHI.

K cuactbio, Ha KOpPOTKHUX H ocoOEHHO Ha MeT-
pPOBHLIX BOJNHAX 3TH OrpaHHueHHss OTCYTCTBYIOT.
Bor noueMy KauecTBO TeJEBH3HOHHOTO 3BYKOBOIO
CONpPOBOXKAEHHS, NEepesaBaeMoro Ha METPOBBLIX
BOJIHAX, SBHO BbIlle KawecTBa mepejay Ha Cpej-
HHX U AJHHHBLIX BOJIHAX.
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Ho naxe mnpu monoce 4,5 K2y MOXKHO HO-
6uTbCS BIOJIHE YIOBJIETBOPHTEJIBHOTO KauecTBa
BOCIIPOM3BEIEHHSI 3BYKa IpH YCJOBHH, UYTO CaMm
NpUEMHHK He cpe3aeT BBICOKMX MOMYJALHOHHBIX
yactoT. OHAKO MMEHHO B 3TOM 3aKJI04aeTcs po-
KOBOe CBOIiCTBO, MpHCYyUlee CJIHLUIKOM H36HpaTelb-
HBIM KoHTypam. [Iponyckass numb oueHb Y3KYiO
MOJIOCY 4aCTOT, OHM OCIabJsIOT HIH MOZABJIAIT
BCe [PYrue MOIY/MSIHOHHbIE YACTOTH.

KoHeuno, Her HMYero mpolle, YeM CHH3HTh
usbupaTenbHoCTh KOHTYpa. Ilns storo mocraTou-
HO YBEJNMUHTh €ro 3aryxaHHe, BKJIOUHB Napal-
JIeJIbHO KOHTYDPY CONpOTHBJIEHHE, MOTEPH B KOTO-
pom 6ymyT onpenensThcs BedHuuHOH Toka. Ho B
3TOM €Jyuae Mbl IOTepsieM Ha YYBCTBUTEJBHOCTH,
a u36UpaTeJbHOCTh OKa)XeTcsi HeJOCTaTOYHOH,
uTo6L M30eXaTh OJHOBDEMEHHOro TMpHeMa CTaH-
uui, paGoTalomWMX HA COCeIHHX YacToTax.

JluneMMa cTaHOBUTCA eile Gojiee OUEBHIHOH
TIpH H3YUEHHH DE30HAHCHBIX KPHBBIX. DTH KpHBblE
NMOKAa3biBAIOT H3MEHEHHe HHTEHCHBHOCTH NpOTe-
Karllero B Koje0aTeJbHOM KOHTYpe TOKa B 3aBH-
CHMOCTH OT YaCTOTHl, JOCTHTAIOLIEro MaKCcHMyMa
B TOYKe pe3oHaHca.

Haknapgeieas 314 KpUBble Ha NPSMOYTOJbHHUK,
COOTBETCTBYIOLLU{ Hecyulell ¢ GOKOBHIMH MOJIOCA-
MH, Mbl BHIHM, UTO KOHTYpP ¢ MaJoi u3Guparesb-
HOCTBIO (cM. puc. 111) HMeer pe3oHaHCHYIO KpH-
BYIO, 3HAYUTEJbHO LIMpe HHTepBaja HHTEpecyo-
IUX Hac YacTOT H NO3TOMY MpONycKaeT Takxke
yacToTh Apyrux nepepay Cuuiikom uHs6Hparesib-
HbI# KOHTYp (cM. puc. 112) cpesaer Bhicokue ua-
CTOTHl GOKOBELIX MOJIOC.

Peulenne 3akiiouaercs B HCHOJb30BaHHH
CJIOXKHBIX KOHTYPOB, HOCSIIUX HaHMEHOBAHHE
NMONOCOBB X G HUJABTPOB, Pe30HaHCHHIE KPH-
Bble KOTOpPBIX MPHOIHKAIOTCA K HAeanbHO# hopme
B uHTepBane 9000 ey, nocie yero KpuBasi pe3ko
najaeT M COCEJHHe MepefdadyH He YCHIHBAIOTCH,

Monocosble HnbTPHLI

ITonocoBo# GUABTP COCTOUT M3 ABYX CBsI3aH-
HBIX MeXJAay co6oii KoJseOaTeNbHBIX KOHTYPOB.
B saBucumocTH OT BenuuHHLH CBA3H (caabas,
CpelHsis, CUJAbHAS M OueHb CHJbHasA) pe3oHaHCHast
KpHBasg uMeeT OAHY H3 (opM, MOKas3aHHHBIX HA
puc. 156. JiByrop6as ¢opma KpuBOH, XapakTepu-
3yiollasi CUJIbHYIO CBSi3b, MOSIBJSETCH JHIIb MpH
CBSAI3H, MpeBbillalomedl Tak Ha3LBAEMYI0 KD H T 4-
YyeCcKyIo cBs3b. TONbKO NpH CBA3H, GIH3KOH K
KPHTHUECKOH, pe3oHaHCHAs KpHBas [OJIOCOBOrO
¢HuabTpa uMeer ¢GopMy, MO3BOJSIOIWLYIO YIOBJeE-

WAV

Puc. 156. [Ba cBsizaHHBIX KouaeGaTeldbHBIX KOH-
Typa AalOT B 3aBHCUMOCTH OT CTENEHH CBA3H
OHY M3 STHX YeThHIPEX PE30HAHCHHX KPHBBIX.

a)

@ — c1aag CB3b; 6 — CPENHAA CBA3B; 8 — CHABHAH CBH3D;
¢ — OueHb CubHad CBH3b,

TBOPHTb YCJOBHIO AOCTATOYHOH H3OHpaATENbHOCTH
NPH XOpolleM KauecTBe BOCIPOH3BELEHHS.

CyuiecTByeT HeCKOJBbKO THIIOB CBSI3H JIBYX
KOHTYPOB: HHAYKTHBHas (Ha TakKoM MpHHIHIE
OCHOBAHO YCTPOHCTBO TpaHchopMaTopoB IpoMe-
2KYTOUYHOH 4acTOTHl), eMKOCTHasl, KOMOMHHPOBAH-
Has €MKOCTHO-MHIYKTHBHAs, a TaKXe CBA3b ue-
pes ofllee CONPOTHBJEHHe (eMKOCTHOE, HHAYKTHB-
HOE WJH E€MKOCTHO-HHIYKTHBHOE, CM. pHc. 116).

ITonocosbie QUABTPE HCNOJB3YIOTCS B Kaue-
CTBE aHTEHHBIX KOHTYPOB H/IM B KauecTBe Lenel
CBSI3H MEXIY JaMIaMH BHICOKOH H IpOMeXyTou-
HOH 4aCTOTHI,

lMepemeHHana usbHpaTebHOCTb

Ilupuna mnoJocHl MPOMYCKaHHA 3aBHCHT OT
crenedy cBsi3u. C MOMOUIBIO PerynHpyeMoH CBA3H
Mbl MOXKEM 10 CBOEMY YCMOTpEHHIO H3MEHATh WIH-
PHHY INOJIOCHI 4acTOT, -poOnyckaemol (HIbTPOM.
Takum o6pasoM oOcyilecTBJAseTCs M epeMeH-
Hass H36UpaTeNbHOCTH, M[O3BOJAIOLLIAA
MPHCIOCOGUTHCS K NIpHEMY B CaMbiX pas3Hoo6pas-
HBIX YCJIOBHSX.

Uro6rl caywath nepefady yaaldeHHOH CraH-
IlMH, KOTOPAsl JIETKO MOXKeT GbITh 3a6HTa MOUIHLIM
nepegaTudkoM, H3OGHpaTeMbHOCTb HOBOAAT A0
MdKCHMyMa, XepTBYs KauecTBOM BOCNpDOH3Beje-
HUsA, B Tex xe cayuasx, xorna nmpuem G6Ju3KOMH
HJIH MOUIHOH CTaHIMM He TpeGyeT BHICOKOH H36H-
paTeNbHOCTH, CBS3b YBEeJMYHBAIOT, YTOGHI 0=
6uTbCsl HaWBBLICLIEro KauyecTBa Iepexadd,

HMcHanieHua B uenax HU3HKOM
4acToThl

HckaxeHusi, BO3HHMKaiOU(He B HHU3KOYacTOT-
HBIX IeNnsiX MpUeMHUKa, MpUHajJeXaT npeuMylle-
CTBEHHO K KaTeropud HeJHHeHHBIX HCKax<eHH#,
NpPHYMHOH KOTOpPBIX CJAYKHT KPHBH3HA XapaKTepH-
CTHK Jlamn. DTa KpUBH3HA NpUCyLla Aaxe TOMY
Y4acTKy XapakTepUCTHKH, KOTOPLIH MbI B NEPBOM
npubnuXKeHun cuumtadu JudedusiM. IToka peub
uta o6 ycuJeHHH HeOOJIbLIIMX IepeMeHHBIX Ha-
Npsi2KeHHH, MbI HMeJH JOCTaTOYHO OCHOBAHMUH UM~
TaTh 3TOT yuyacTok JuHelHwiM. Ho B ycumnrensx
HHU3KOH 4acTOThl H 0COOEHHO B OKOHEYHOH Jamme
MEl BCTpedyaeMcsi ¢ OTHOCHTEJbHO OOJBLIMMH me-
peMeHHBIMM HanpsnDKeHHsIMH H KpPUBH3HA Xapak-
TEPHCTHKH NPHBOIUT 31eCh K 3aMETHBIM HCKaxe-
HHSIM aHOMIHOrO TOKa.

AHanM3 MOKasbIBaeT, uTo H3MeHeHHEe (HOPMHI
aHOMHOTO TOKAa NPHUBOJIHT K MOSIBJIEHUIO 3BYKOBHIX
rapMOoOHHK, T. e KojaeGaHHii ¢ uacToTofi B
2—3 1 GoJblile pa3 BbilIe OCHOBHOH YacTOTHl BOC-
NpOU3BOMAUMOrO 3BYKa. DTH TapMOHHKH MEHSIOT
TeMGp 3BYKa U COOTBETCTBEHHO HMCKaxKaioT mepe-
aauy.

OrtpHuatenbHaa obpaTHas CBA3sb

Bopb6a ¢ 3THMH HCKaXKEHHSMH OCYIIECT-
BJSIETCH [0 NPHHUHNY <«KJHH KJIHHOM BbILIH«
Gaercs». Yrobet ycrpanure uru no kpatineid me-
pe 0caabuTe UCKAjCeHus 8 YyCcuauTese HU3KOU
4acTOTb., 8 He20 BB800AT UCKAJNCEHUA, AHAAO2UY-
Hole Tem, KaTopbie OH BHOCUT CAM, HO NPOTUBO-
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Puc. 157. IpuHnunnanpHas cxeMma OTPHIla-

TeabHot oOpatHoM cBszu. Heo6Gxomnmmas

YacTh BbIXOJHOIO HaNpPsXEHHA CHHUMAaercsa
C noreHuuomeTpa R.

NONONHO20 3HAKA, C Tem 4TO6bL OOHU UCKAJCEHUS
Komnexcuposaiu Opyzue.

Ho rpe B3aTh HCKaXeHHs, HAEHTHYHblE HCKa-
JKeHUAM, BHOCUMbIM ycuauTesneM? HauGonee mpo-
CTOH W HaleXHbl crnoco® 3akK/aoo4aeTcs B TOM,
yTOOBl CHATh HX C BLIXOHA CAMOrO YCHJUTENd H
nogaTh Ha BXOJ B MPOTHBOIOJIOXKHOMN MOJISPHOCTH
K HampsXeHHo, KOTOpOoe UX BLI3bIBaeT B NpoLec-
ce YCHJIeHHS,

Bor Mbl ¥ mpumIE K MPHHUMOY OTp H I a-
TenbHOH o6paTHOH CBA3H

HpeanbubiM pemienneM GbIIO Gbl CHUMATh €
BHIXOlAa TOJIBKO HaNpsiKeHHe, COOTBETCTBYIOLLEe
uckaxenusim, Ho ero, pasymeercs, HEBO3MOXHO
BLIIENUTh M3 BCero Hanpsikenusa. [1o3toMy c Bbl-
Xo/a CHAMaeTcs HeKOTopas yacTh & BCEro Hamps-
JKeHHUs,, KoTopast M NMogaercsd Ha BXOJ YCHJHTeNs
B IIPOTHBOINOJIOXHOH MOJSIPHOCTH € YCHJIHBaEeMbIM
Hanpskenuem U (puc. 157).

Yro e npu 3TOM NPOHCXOZHT?

HMea npoTUBONONIOKHYIO MOJAPHOCTL OTHO-
CHTe/IbHO BXOAHOro Hanpsixkenus U, nanpsaxeunne
u BHIUHTAETC M3 Hero, B pesyJbTaTe 4ero BXOJ-
Hoe HanpskeHue nanaer 10 3Hauenus U —u. Ho
3TO HeBaXKHO, TaK KaK CHUXKEHHE MOKeT ObITh
KOMIIEHCHPOBAHO COOTBETCTBYIOIIHM YCHJEHHEM
B APYTHX 3BeHbsAX. Baxno To, uTo B HaNpsKeHHH
U—u wumelorcs uckaxKeHHs, KOTOphle , He CY-
-LecTBOBa/Y B Hanpsxennd U u KOTOpBHIE MpOTH-
BOIOJIOXKHBl HCKaXKEHHAM, BO3HHKAIOMHM B YCH-
Jaurene. B pesynbrare uMeeT MecTo 3HauHTeJbHOE
CHHXKeHHe HCKaXeHUH.

Tak xkak BxogHoe Hanpaxenne U ymeHb-
waetTcsl g0 sHayeHust U — u yacTbio BHIXOZHOIO
HanpsKeHus «, oTpuuaTejsbHas obpaTHas CBfA3b
B M3BeCTHOH Mepe cHuxaer ycunenue Ee caenyer
NPUMEHATh JIHIb B YCHJIMTENSAX, HMEIOWHX MOo-
CTaTOYHbI 3amac Mo YCHJEHHIO, 4TOOb OKOHeyHast
JlaMna, HecMOTPsi Ha CHHXKeHHe YCHJIeHHs, MOoria
oTHaTth TPeOYyeMY!O BHIXOAHYIO MOILLHOCTD.

'

OTtpuuaTensHas obpaTHaa CBf3b
B CXeMe OHOHEYHOM namnbl

B cBs3u ¢ TeM, uTO OCHOBHBle HCKaXKeHid
BO3HHKAIOT TJIaBHBIM 06pa3oM B OKOHEUHOH JiaM-
ne, 06paTHYIO CBS3b 4acCTO NPHMEHAIOT TOJBKO B
menu stoil Jamnbl. HauGosee npocroit cmocob
(puc. 158) 3akmouaercs B COeJHHEHMH aHOHAA
OKOHEUYHOH J1aMnbl JIp ¢ aHOZOM JIaMIBl NpenBa-
puTesbHOro ycuaurens JI, uepes GosbLIOE COMPO-
tujiedre R (1—2 Moat). Bnarogaps 3ToMy uactb

N

I N
| [

Puc. 158. OrpunarenpHas o6parHas CBs3b B

ycuaHTele HHU3KOH YacTOThl, OCYLLECTBACHHAS

C NGMOLLBI0 COMPOTHBIEHHA R, BKIWUYEHHOIO
MEKAY aHOAaMM JABYX JaMil,

MepeMeHHOro HaNpsSiKeHHsA MNepBHYHON OGMOTKH
BBIXOMHOTO TpaHchopMmaTopa MOCTYMaeT dYepes
kKoHpeHcatop C Ha ynpasJfloOUYI0 CETKY OKOHed-
HOH JlaMmbl.

Cunenyer oTMeTHTh, UTO, KaK H B CXeMe, H30-
6paxeHHoH Ha puc. 157, peneHue BHIXOZHOTO
HaNps:KEHUs] mepex nojgayed ero Ha CETKY JlaMIIbi
MPOM3BOJUTCH C NOMOLUBIO MEJUTENsl, aHaJorud-
Horo norteHuuomerpy, Ha puc. 158 norenuuomerp
ofpa3oBaH u3 conpoTuBJeHuss R (ogHO mieuo) H
TPex APYTHX MapajiiegbHO BKJIOUEHHBIX COMpO-
TUBJIEHH# (ApYroe mJjedo): BHYTPEHHEro compo-
tuBJaeHus R, JgaMnel JI; U conpoTHBJIEHHH R; u
R, (kaxjo0e u3 3THX CONMPOTHBJIEHHH ONHHUM KOH-
OM NOZKJIIOUeHO K aHoay Jjamnel JI;, a apy-
IEM — K IJIIOCY HJIH MHHYCY MCTOYHHKA BBICOKO-
ro HanpsiKeHus, 4TO [0 ePeMEHHOMY TOKY 3KBU-
BajieHTHO). Tak Kak cyMMapHOe CONpPOTHUBJEHHC
napaJulesibHBHIX CONMPOTHBJAEHUHE R,, Ry u Rz mano
[0 CpaBHEHMIO C CONpPOTHBJEHHEM R, Ha CeTKY
namnbl JI; nmogaercs HeaHauuTesNbHas 4acTb BBI-
XOZHOTO HampsAXKEHHA,

OTtpuuatensHaa obpaTHasd CBf3b
C HoppekuueHn Tembpa

Ilpu xenaHUH OXBATUTH OTpHLIATE/bHOH 06-
paTHOH cBsi3blo 06Ge JJaMIbl YCHJHTeNs HH3KOI da-
CTOTHI IPHEMHHKA HanpsiKeHHe Jydyule CHUMAThb CO
BTOPHYHOH OGMOTKH BBHIXOJHOrO TpaHchopmaropa,
KOTOpPLIf, Kak Mbl 3HaeM, ITOHHXKAET HampsiKeHue.
OTo HanpsxXeHHe NOJAIOT Ha HeGOJbILIOE COMPO-
TupieHne Ry (10—20 ox), BK/IIOYEHHOE MEXIY
KaTogO0M M CONpPOTHBJIEHHEM CMelleHHsl nepBoi
namnbl (puc. 159). TakuMm oGpasom, B uenu OT-
pHllaTeNbHO CBA3H YNPaBJSIOLIMM 3JeKTPOJOM
SIBJISIETCS KaTOX.

Hnorga 3to ycrpoiicTBO omHOBpeMeHHO HC-
NOJB3YeTCA A YJAy4lleHus BOCIPOH3BeneHuUsI
HH3LMIHX K BBICUIHX 3BYKOBHIX 4acTOT, OOGLIYHO
oc/a6/IeHHBIX OTHOCHTEJBbHO CcpeqHero WX peru-
crpa. Yrober Ayuwe ycuauTs Husulue u BbiCUILE
4aCcTOTbl, OOCTATOYHO CHUBUTL HANDANCEHUE OTpPi-
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Puc. 159. OtpunateabHas o6paTHas CBH3b B yCu-
Avtelle HH3KOM 4YacTOoThl C Koppekmuelt TeMmGpa.

Ry —nopanka; 10—20 om; Rp—500 oax;

Li—25 wmen;
Lg — 15 men,

yareabHold ob6paTHOU CBA3U HQ 3TUX HACTOTAX.
TakuM o6pasom, ociabienre yCHIEHHS, BHOCHMOE
OoTpHUaTeJbHOH 06paTHOH CBfA3bIO, GymeT MeHee
BLIPAXKEHO Il HH3IUMX W BBICUIEX 4acTOT, KOTO-
pbie B pesysbTaTe GyAyT ycuJeHn O6oJiblle, yeM
CpejHHEe 4aCTOTHI,

Takas koppexkuums TemGpa ocymecr:
BJISIETCS ¢ MOMOLIbIO ABYX HeGOJIbLIMX KaTyUeKk
uHAykTuBHOCTH: Ly u Lg. TlepBas u3 HHX BKJIWO-
yeHa MapaJJiesibHO Lenn o6paTHoii cBsisu. Ee co-
NPOTHBJIEHHe, a CJeJoBaTe]bHO, W HanpskeHue
OTpHLATENBbHOH 06paTHOH CBA3H Ha COMPOTHBJE-
HuM R, TeM MeHbILE, yeM HHXKe 4yacroTa. TaKum
o6pasom, Katymika L, KOppeKTHpPyeT HH3LIHE 3BY-
KoBHle yacToThl. COmpOTHB/IEHHE MOCJ/eA0BaTeb-
HO BKJIOUeHHO# KaTywku L, yBeanuuBaercss C
yactoroii. B pesysbTare HanpsixKeHHE BHICOKHX
4acTOT Ha COMpPOTHBJEHHH R; Magaer ¥ oTpHla-
TeJbHas o6paTHas CBsi3b MeHblle BJHAET Ha HX
ycuieHue.

Takoit MeTox Koppekuun TemGpa mnpencras-
JsieTcsl Co6/1a3HUTELHBIM 6/1arofapsi OTHOCHTENb-
HOH NpOCTOTe, HO €ero MOXKHO PEKOMEHAOBAaTh
Juwb ¢ GosbiuMHu oroBopkamu. CHHIKas BeJHUH-
HY OTpHIATeJbHOH 06paTHOl CBA3M Ha HEKOTOPHIX
4acToTax, He ciaefilyer 3a0nBaTh, YTO OCHOBHAs
eJb OTPUILATENIbHOH O0GpaTHOH CBA3H 3aKJIO-
yaeTcs B yMeHbuieHun HuckaxkeHuil. IlosTomy ua-
CTOTHI, MeHee ocJia6/eHHble OTpHIAaTeNbHOH 06-
paTHoil cBsisbio, 6yAyT GoJblue HcKaxeHH. U ecan
3TO He HMMeeT GOJILIIOTO 3HAueHWsy A/ BHICIIHX
yacToT (FapMOHHKH KOTOpDHIX HMEIOT HOCTaTOYHO
BBICOKYIO YacCTOTYy, yTOObl He BHOCHTb 3aMeTHBIX
Ha CJyX HCKa)KeHHil), TO AJS HH3LIHX 4acToT 3TO
MOXKET 0Ka3aThCsl BechMa HENpPHATHLIM.

W Tak kak cyuecTBYIOT Apyrue MeTOXbl KOp-
pekuun TeM6pa, He CBS3aHHHIE C LEMbIO OTPHIA-
TeJbHOW O6GpaTHOH CBS3H, Jyulle M0Jb30BaThCH
HMH, ueM PHCKOBAaTb BBOMHTH HEMpHATHHE HCKa-
JKeHHs B TpollecCe YCTpPaHEHHs ApPYrHX, ..HHOrga
MeHee 3HAYUTENIbHBIX,

KOMMEHTA PHH
E IBAJIATH BTOPOii BECEJE

MHaycTpHancHble novexu

B sroit, nocsnenned, 6ecene Jlio6o3Halikun u
Hesnafikun  gpyHBIMH  yCHJMSAMH  COCTaBHJH
CXeMy INpeKpacHoro NpHeMHHKa, XOPOUIO MPOAY-
MaHHOTO Bo Bcex Aeranfix. OxHako oHH o6ouLia
MosuaHueM npobieMy aHTEHHOTO YCTQPO ii-
CTBa.

Takoe ynywenne snosue mpocTureapo. Co-
BPEMEHHBIH NpPHEMHHK, NOXOGHBIH TOMY, KOTOPHIN
Hallh Apy3bs COOGHPAIOTCA CTPOUTh, obJajaer
CTOJIb BEHICOKOH YYBCTBHTEJNbHOCTHIO, YTO MO3BO-
JIsieT oGOATHCh CaMOi CKpoMHOi#i aHTeHHoi. He:
CKOJIbKHX METpOB NpoBOJa, HATAHYTOrO Ha mo-
TOJIKE H XOPOLIO H30JIHPOBAHHOTO OT TBO3JeH, KO-
CTaTOYHO, YTOGH c/AymwaTb C Xxopouefi TrpoMKo-
CTbIO MHOro AajbHuX craHuuii st 3aseMie-

HH A Ke o6bIYHO HCMOJB3YIOTCS TPYGH BOAONpO-
BOJA.

BnpoueM, npreMHHKH 0GBHIYHO MOXKHO Boo6Lie
He 3a3eMJIATh, TaK KaK [JOCTAaTOYHO COGCTBEHHOH
€MKOCTH MeTaJlJIMYeCKOro [LaccH.

OnHako KOMHaTHasi aHTeHHAa NpPHHAMAaer He
TOJBKO 3JIEKTPOMArHHTHLIE BOJIHBI CTaHIHMA, HO #
HHAyCTpPHaJbHBe noMexu Kak Mbl yxe rosopuiy,
3TH NOMeXU MOPOXKIAIOTCS PA3JHYHBEIMH MPOMBILI-
JIEHHbIMH, MEIHIHHCKHMH H GBLITOBBIMH 3JIEKTPH-
YeCKMMH YCTaHoBKaMu H npHbGopaMu. DTo BhICO-
KOUacToTHele Kojle6aHus, pacnpoCTpaHsiouluecs 8
BHIE 3JIEKTPOMArHWTHHIX BOJIH, 3aHHUMAaIOUIHX
OUYeHb LIMPOKYIO MOJIOCY YacTOT, H MO3TOMY Me-
mampuige HOpMaJjdbHONY MpHEMY IOYTH Ha BCexX
4acToTax.

IToMexH HMeIOT OTHOCHTEJNBHO Manyio MOII-
HOCTb M pacnpoCTPAHSAIOTCS TOJBKO B Mpefenax
HECKOJIbKUX 3/laHHH, TJle HX pacnpocTpaHeHHe ob-
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Jeryaercss Gaarofaps HaJUYHI0 MeTaJUIHUECKHX
TpY6 @ auajoruuHoit apmarypsl. MHrencuBHOCTB
HNOMeX PesKo CHHKAaeTCsl Haj KPHIIAMH H yXKe Ha
BHICOTe B HECKOJBKO METpPOB Hal KphlleH OHH
Y&CTO UMEIOT HHUTOXKHYIO BEJHUHHY.

MomexosalyuileHHble aHTEHHKbI

HMenno Ha 3TOM oOCHOBaH NpHHIMI MOMe-
XO3alIMUIEHHEIX aHTeHH, YCTaHaBJHBAaeMBIX Ha
MauTax JOCTAaTOYHO BLICOKO HaJ YPOBHEM KpLILIH
(puc. 160). dopma aHTEeHHH He HMeeT Cyile-
CTBEHHOr0 3HayeHUs: BBHIMOJHEHA JH OHa B BHIS
TFOPH3OHTAJBHOTO  INIPOBOAA, BePTHKAJBHOTO
CTepPXKHS, MeTa/JIMUecKoro miapa HJIH KOP3HHKH.
BaxHo, yTo6Ll anTeHHa Gblja PacloJoXKeHa BhILe
30HH geiicTBusi moMeXx. I[IpH 3TOM BO3HHKAaMOLIM
B aHTeHHe TOK CO3ZaeTCsl TOJBKO BOJHAaMH pajiHo-
NepefaTYuKOB ¥ CBOGOJEH OT HHAYCTPHAJBHBIX
nomex. B panpHelfimeM 3agaua COCTOMT B TOM,
4YTOObl MCKJIOYHTH BO3MOXKHOCTbL MOMafaHus I0-
MeX Ha aHTeHHOe CHHUIKEHHe, COeJHHSIOLIee IpH-
eMHHK ¢ aHTe#HOHl. B mpoTuBHOM ciyuae, Kakoii
CMBICJI MPUHUMATh BOJIHBI B YCJOBHSIX, KOTa OHH
cBOGOAHEL OT MOMeX, YTOOH 3aTeM <«3arps3HHTb»
HX NpH NPOXOXAEHUH yepe3 30HY, HACHIMICHHYIO
[IOMeXaMH...

WU B sToM cayuae npoGreMa ymauHo pe-
maeTcss 3KpaHUpoBKoi. Baarogaps npuMeHneHuio
9KPaHUPOBAHHOrO AHTEHHOTO CHHXKEHUS TOK H3
aHTeHHH 6Ge3 Kakux OBl TO HH OBLIO M3MEHEeHH
JOCTHraeT NMpPUEMHHKA.

DKpaHHPOBAHHEI MPOBOA CHUXKEHHUS MNpen-
¢rapaser coGoil MeIHBIA NPOBOJK, MOMELIEHHBIH B
rubKyio MeTaj/nHuecKyio TpPyOKy (Hanpumep, Me-
TAJIIYECKYI0 OMJIETKY) CO 3HaUMTeJbHO GOJbLIAM
INaMeTpOM; MPOBOL LEHTPHPYETCSH C MOMOIIbIO
H30JISITOPOB, pAa3meNeHHBIX HeGOJbLIIHMHA HHTEp-
BajaMu. ODKpaHupylomas TpyGKa He JOJIKHA
CJUIIKOM GJM3KO MpuJeraTb K MPOBOAY CHHXKe-
HMSl, HHaYe MeXZAy ABYMs NPOBOAHUKaMH obpa-
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160. YcrtaHnoska mnoMexo3au{uieHHON
aHTEeHHHL.

] — anTenHa; 2 — rPaHKila OIIYTHMbIX IOMEX; 3 — NPHEMHUK;
¢ — 3aseMJeHHe; § — 3KpaH; 6 — NPOBOL CHUXKEHUd,

Puc.

3yeTcsl 3HAayuTeJbHash €eMKOCTh, KOTOpas BHI30-
BeT 60Jblloe NajeHHe HaNpsiKeHHS BLICOKOH ua-
CTOTHL. DKpaH MHOJIKeH ObiTh, pasyMmeercs, 3a-
3eMJIeH.

Xopowo BHINOJHEHHass AaHTEHHAs CHCTeMa
ABiseTcss 3(0GdEKTHBHBIM CpPeiCTBOM BOpbOH ¢
HHAYCTPHAJbHLIMU NIOMEXaMH, HO OHa He 3allH-
IaeT 0T arMoc(epHBIX BO3MYILIEHHi, BO3AEHCTBUR
KOTOpPBIX Ha MPHEMHHK, €CJH TOJIbKO HEeT TPO3H, K
cyacThio, ciabee,

HanpaBneHHOCTb paMO4HOM
aHTEHHbI

TIpueMHBIe aHTEHHBI, 33 HCKJIOYEHHEM HeKo-
TOPHIX THIOB, NMPEJHA3HAYEHHBIX AJIS MPHEMA KO-
POTKHX BOJIH, He 006/1afalOT HAaMpPaBJEHHOCTHIO.
Mnaue roBops, oHM OQUHAKOBO MPUHUMAIOT BOJI-
HBI, MPUXOASLIHE CO BCeX HaNpaBJIeHUH.

Ho cymecrsylor apyrue ycrpoiictBa — pam-
Ki, HMeIOllHe SIBHO K BBIPAXKEHHYIO HalpaBJeH-
HocTk. UTo Takoe pamka? DTo KaTyllKa, Kak lpa-
BWIO G6OJIBIIOrO [guamerpa. DJIEKTPOMAarHHTHbIE
BOJIHBI, Nepecekasl BUTKH, HaBOASIT B HUX HaNps-
XKeHHe BHICOKOH uacToThl. B 3aBucumoctu ot
ODHEHTAUMH pPaMKH OTHOCHTEJbHO MepeJaTuuka
3TO HampsKEeHHe uMeeT GOJBIIYIO WJIM MEHbLIYIO
BejuuuHy. Hanpsixkenne wuMeeT MakcumaljbHoe
3HayeHHe, KOrjga MJOCKOCTh BHTKOB HAalpaBJieHa
Ha MepejaTudKk; B 35TOM [OJOXKEHHH [epenaya
cabllIHA ¢ HauboJsblueit rpoMxkoctero (puc. 161).
Ilpu noBopore pamxku Ha 90° CJABIIIHMOCTH HCye-
3aeT. B MPOMeXYTOUHBIX MOJIOXKEHUSX CJIbIILIH-
MOCTb COOTBETCTBEHHO MEHsIeTCS.

Pamra

Puc. 161. Pamka, HanpaBieHHass Ha

nMepeRaTyuk A, 103BOJsAE€T HPHHH-

MaTh ero ¢ Han6oJblIel TPOMKOCTHIO;

nepegaTuuk b, HaxoxAmuiica Ha

nepnenIuKyIApHOM HanpasJeHHH, He
6yner MPHHAT.

PaMkKa NOAK/IIOYaeTcsl K MPUEMHHUKY BMECTO
KaTyIIKH BXOJZHOrO KOHTypa, T. €. MapajJelbHo
NepBOMY KOHHEHCAaTOpPYy MNepeMEeHHOH eMKOCTH
(XOTOpHI! H B 3TOM Ccjyyae CJYXKHT AJs HacTpoH-
ku). FlpueMHble CBOHCTBa pPaMKH MOBBLILIAIOTCA C
yBEeJMUEHHEM KOJHYeCTBA W IMEPHMETPa BHUTKOB.
OnHako HeJb3sl NPOU3BOJRHO YBEJIHYHBATh HH TO,
HM JpYyroe, Tak Kak HHAYKTHBHOCTb MOXeT yBe-
JIMUUTBCH HACPOJIBKO, UTO PaMKy HeBO3MOXKHO Gy-
ner Haerpoutb. KpoMe TOro, oHa MOMKeT OKa-
3aThCsl CJHIIKOM TPOMO3JKOIl.
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[IpuemHble cBOCTBAa paMKH Xyxke, yeM Y
06LIYHON aHTeHHB, HO GJarojaps BBICOKOIH 4YB-
CTBHTEJIbLHOCTH COBPEMEHHBIX CyIepreTepoJuHOB
3TO He MpEeNnsTCTBYET ee NPHMEHEHHUIO.

Hanpap/iieHHOCTb PaMOYHOH aHTEHHbl BO MHO-
rUX cAyyasx sBJSIeTCSl LIeHHBIM NPEeUMYILEeCTBOM.
Ona, B 4aCTHOCTH, N03BOJISIET YCTPAHUTb INOMEXH,
NpuUXoAsiuIfe ¢ HalpaBJeHuil 0CaabJIeHHOro H Hy-
Jesoro npuema. Ilostomy geficTByiomas usbupa-
TeJLHOCTh NpPHEMHHKA, OCHAIIEHHOrOo PaMOUYHOH
aHTeHHOil, noBbimaercs. Ecau [ABa mnepejgaTuuka,
paGoTaolllie Ha COCeJHHX 4YaCTOTax, HE Haxo-
AATCS Ha OJHOH MpPAMOHA C MPUEMHHKOM, TO, Ha-
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Puc. 162. Ognoepemen-
HbIl IIpueM Ha paMKH
M u N, I10OCTaTOYHO
ylajleHHble OAHZ OT
ApYro#, N03BOJAET
olipeJeuTh MeCTo pac-
MOMOKEHHA nepejaTyn-
Ka /1.

NpaBUB PaMOYHYIO aHTEHHY Ha OJHH M3 Mepeaar-
YUKOB, 3HAYHTEJbHO 0OCJaal/sAI0T NMOMEXH OT JApY-
roro nepegaruuka.

HakoHen, npuMeHeHHe paMOUYHBIX AHTEHH MO-
3BOJISIET ONpeNesIMTh MECTOHaXOXKAEHHe Mepgaart-
yyKa; 3Ta oOlepaiusi H3BeCcTHA I[0J Ha3BaHUeM
panuoneaenraunuu Jaa saceuku nmepenpart-
YyyKa ero NpHHUMAIOT HAa PAMOYHYIO AHTEHHY B
ABYX TOuKaX, HOCTAaTOYHO YyHaJeHHbIX OJHA OT
NPYrol, W ONpenessitoT HalpaBJeHHsT MaKcuMaJb-
noro npueMa. Kak Mbl Bumesu, oJsi KaxXJao# To4-
KH npueMa 3To GyHeT HampaBJieHHe Ha Mepenar-
uyuk. Ecau HanecTH 3T HampaBJieHUS Ha Kapry,
TO TOYKa NepeceucHuil uX 6yneT COOTBETCTBOBATh
MECTY HaxoXKJIeHUus NepemaTuuka (puc. 162).

Takum o6Gpasom, 10 pagHOCHTHAJaM HaXxOAs-
1erocsi B Mope KopaGJisi U4 JeTsUero caMmoJera
MOJXKHO ONpefesJHThb HX MecToHaxoxpaenue. s
STOr0 [BE HA3EeMHble CTAHUHH NOJIKHBI HX 3amne-
JenroBath. Kak Mbl BuauM, Giaromapst npumMeHe-
HHIO PAMOUYHBLIX aHTEHH paJHO OKa3blBaeT Cepbes-
HYIO NMOMOLIb CYJAOXONCTBY H HBUIKEHHIO caMoJe-
TOB, OCOOGEHHO B CJy4asix MoJjera B OTCYTCTBHe
BUIMMOCTH H cJenoil nocanxu. ITosnxee nosisu-
JIMCh ¥ IpYrve CpencTBa, U3 KOTOPHIX HauboJee
M3BECTEH pajiHoJI0KaTop, NORHILIAIOUIHe Halex-
HOCTb MOPCKOH M BO3AYILHOH HaBHIallUH,

Yto Oypnet 3aBTpa?

IDTH CTPOKH MPHUOTKPHIBAIOT 3aBeCy Ham MHO-
FOYHCJEHHEIMH BO3MOXKHOCTSIMH IIPHMEHEHHs pa-
M0, KOTOPOE, OTHIOAb He OTPaHHUMBAsICh Mepefd-
yeil pasBJieKaTeJbHOH MY3bIKH, MO3HaBaTeJbHBIX
JeKUHi u 6oJiee WM MeHee MPUSITHOH ‘MHopMa-
LAY, BBLINOJIHAET TaKue BaXHble 3aJayd, Kak
cay:x0a TOYHOrO BpEeMEeHH, INepejgauya CHrHaJoB
GefCcTBUS HJIH METeoCayXKObl.

C KaXXAbIM JHeM pacuiupsieTcs o6aacTh Npu-
MeHeHUs1 paano. Ecau emle Buepa paXHOBOJIHBI
CJYXKHUJAM TOJNBKO AJs Mepenayd curHajos Mopse,
3aTeM peuYd H MY3bIKH, TO CErogHsi OHH HecyT
MUpYy JXKHBOE TeJeBHU3HOHHOEe H306paKeHHe.

Texnuka TesieBuAEHUS TMOCJAYXKHUJIA Mpeame-
ToM psiga Gecen mexny JlioGosHafikuHeiM u He-
3HalKUHBIM, W3JI0XKEHHBIX B [PYroifi KHure, sB-
JISTIOLIeNCa TPONOJIXKEHHEM 3TOH.

IlpeononeBas BpemMsi M MNPOCTpaHCTBO, HE
ABATCS JH 3aBTPa 3JEKTPOMArHUTHbIE BOJIHBI
CBSI3YIOLIMM 3BEHOM JJIst YCTAHOBJIEHHSI HEMOKoJe-
6MMOi1 CONIUAAPHOCTH U B3aUMONOHHMAHUSI MEXIY
HapojaMu 3eMHoro wapa? He ycranoBum Ju Mbl
NocJIe3aBTpPa CBsi3b C KUTEJSIMH APYrUX MJjaHer?
H ue 6Gyner snum panuoTexHHKa CHOCOGCTBOBATh
BCEMUPHOMY COJIHIKEHHIO?

IToxkenaem, yToGH 3TO GHIJIO TaK...

ONeHTpOoHHKA

B Hacrosiuiee BpeMsi pamHo ¥ TeJeBHAEHHE
ABJAIOTCS JUIIb YacTbl0 OGIIMPHOH 06JIaCTH TeX-
HHKH, W3BECTHOH NOJ Ha3BaHHEM 3JEKTp O-
HY KU U BKJIIOUAOUIEH BCE MPUMEHEHHUsI JIeKTPOH«
HBIX JlaMN BO BceX 06JacTsX YesJOBeUYeCKOoH pesi-
TejabHOCTH. C  NOMOWIBIO 3JeKTPOHHBIX JIaMI
MOXHO pelaTp CaMble pa3HooOpasHble 3aiatd
6s1arogapst BO3MOXKHOCTH IPOH3BOJLHOTO H3MeHe-
HUST (QOPMBI 3JIEKTPUYECKOTO CHrHaJja.

ActpoHomusi, 6uosiorus, pusuKa, Bce OTPacH
KaK HayKH, TaK ¥ NPOMBIIIJIEHHOCTH MOJb3YIOTCS
3JIeKTPOHHBIMH YCTPOHCTBaMHU.

DJIeKTPOHHbIe NPUGOPHl PaCUIUPAIOT BO3MOXK-
IOCTH HALIUX OPraHOB YYBCTB (Tak, 3JeKTPOHHbIH
MHKDOCKON MO03BOJIsIeT BHAETh BHPYCHl U OTHEJb-
Hble MOJIEKYJIbl, a 3BYKOBOH YCUJHTEJb— CJbI-
marth caMble cjlaCble 3BYKH) U JOMOJIHSIOT UX TaM,
rJle HenocpenCTBEHHOE BOCIPHSATHE HEBO3MOKHO
(o6HapyXKeHHe HeBUAUMBIX U3JY4YeHHH, BOCIPOU3-
BeJleHHe 3JIEKTPUUECKUX KOJieGaHUH Ha 3JeKTPOH-
HO-Jy4eBOM ocuuagorpacde).

Psig saekTpoHHBIX YyeTpoiicTR H36a3aseT Hac
OT OQHOOOpa3HBEIX YTOMHTeJbHbIX pa6oT, aBTOMa-
THYECKH YMpPaBJsis MallMHAMH HJIM OCYLIECTBJAS
TPYyJNOEMKHe BBHIUHCJEHHS.

B nociexHue rombl Bo Bcex 06JacTSX 3J€K-
TPOHHKH TOSIBUJICSI HOBBI YCUJIHTEJNBHBIA 9Je-
MEHT, NOJYNPOBOJHUKOBBIN TPHOMA, WJH TPaH3U-
CTOp, [ONOJIHAMIOUIKHA, a WHOrZa H 3aMeHSIomHH
3JICKTPOHHBIE JIaMMbl. DTO NOPA3UTENLHO HHTEpec-
HOe NpUMEHeHHe NOoJyNnpOBOAHUKOB. Bokpyr Tpau-
3HCTOpa pacTer HOBas 0GJACTh TeXHUKH.

Kro 3naer, He HauHyT Jin B Ganxafmiee Bpe-
ma JlioGosnafikun u Hesnaiikuu paccmaTpuBath
yBJieKaTe/bHble MNPOGJEMbl 3MEKTPOHHKH U H3Y-
4yaTb TPAH3HCTOPLl B HOBOH cepuu Geceg..,
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3epkajbHbie  4acTOTH. [loBHIIeHHAs
NPOMEXKYTOYHasl 4acToTa. DJEeKTPOLH-
HaMHYecKuii TPOMKOrOBOPHTeNb. ¥ CJO-
BHSI XOpOLIEro BOCNPOU3BENEHHA 3BY-
€

KommenTapnu K BoceMHanuaTon Gecepe.
ABTtomartuueckas peryJaupoBKa ycuJses
nusi. HeobxomuMocts pyuHO# peryJu-
poBku. [uapaBauuecKass aHaJOTHS.
Jlamniel ¢ nepemenHo#t KpyTH3HOH. Pa-
6ora APY. Tlocrosinnass BpeMeHH.
3agepxkannas APY. BeciiymHass Ha-
crpoiika. OnTudecKue HHAMKATOPH Ha-
CTPOHKH . . . . « « « « .+ «

KomMmenTapuu K pessTHanuaToli Gecene.
Paanuunele Buabl HcKaxenuil. Boko-
Bele noJoch. KauecTBo Bocnpousse-
JeHus U usbupareapHocTb. I[loJoco-
Beie GuapTpe. Ilepemennass nabupa-
TelbHOCTh. McKaXeHHs B LeNsx HU3-
Ko#t yacroTel. OTpruaTeibHass o6Gpar-
Hasi cBA3b, OTpulareabhan 06GpaTHas
CBA3b B CXeMe OKOHEUHOH JIaMIL,.
OrpuuarenbHass o6parHasi CBsi3b C
Koppekuueii teMGpa .

KomMeHnTapun K aBajuaTb BTopoii Gecene.
Hunycrpuansneie momexu, IToMexosa-
niMileHHble aHTeHHB. Hanpasaennocts
pamouHOfi aHnreHHb.. YTto Gymer 3aB-
Tpa? DNeKTPOHMKA . , - - . . .
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llena 86 xom.



