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A
bIJAIOHIYIOCY poab B mene MOJHMTHUECKOrO ®  KYJBLTYDPHOro

poCTa COBETCKHX Jiofed, a TaKxKe TeXHHYECKOro Tporpecca Halueit
Poniubl nrpaer paano — 9T0 3aMmeyaTtelibHOe H306peTeHHe TeHHaNbHOro
pycckoro yuénoro Anekcaniapa Crenanosuua Ilonosa, pa6oThl KoTOpOro
JICTIW B OCHOBY COBDEMSHHOM DAaJHOCBA3H, PAJHONOKAUHH H pajuo-
H2BHT aUHH.

B uncae apyrux paanoycrpoiicts A. C. TTonos co3nan nepebiit B MHpe
paaHONpHEMHHK, B KOTOPOM NpHMeHHN npuGop — Korepep, IMo3Bonsi-
JOLHA NOCPeACTBOM OYehs HeGONbIIOrO KONHYeCcTBa 3HEPrHU pajHOBOMNH
YHpaBAATh CPARHATENbHO GOAbLIOH BEJHYHHON TOKA B LENH MECTHOro
HCTOUHHKA TOKA, MOIKJ/IOYEHHOTO K PaAHONPHEMHUKY,

B xone naneneiimiero pasBHTHS PaAHOTEXHHKH Korepep OBl 3aMe-
nén paavonamnoii — npu6opoM Gosiee YyBCTBHTENbHBIM, B KOTOPOM Be-
JNYHHOR SHEpruu, nonyuaeMoli OT HCTOUHHKA TOK3, ynpaBaser ewlé
MeHbUIas SHeprus,

Ilpumenenvue panHonamn o6ycnosuio 6ypHOe pas3sBHUTHE H TNpOrpecc
pannotexHnkd. B HacTosimiee BpeMs palHonaMnbl HCMOJb3YIOTCS B CF-
PCMHOM 9uCNe PA3NHyHbIX DPHOOPOB: pajHonepefaTdHKax, PajHoNpH-
€MHUKaX, Te/eBH30paX, YCTPOHCTBAaX HajbHefl TeseORHOH CBASH H 3BY-
KOEOTO KHHO, YCTPONCTBAaX JAJA 3aKalKH CTaJH, CYWIKH APE&BECHHLI, MEIH-
LPHCKHX anmapatax W T, n. B paspaGorke Teopun H CO3faHUM PaiHO=
JiaMn CrPOMHYIO PONb CHIrpajii OTedecTBeHHble yuénble. [lepByio pamro-
namny B Poccun cosnan H. . Mananekcu B 1914 r. Onnake macco-
BO€ H3TOTOBJIEHHEe W NpHMeHEHHe DalHCJaMmN, a BMeCTe C TeM W IUIH-

0KOEe HCIOJb30BaHHE DAAHO HAYaloCh B Hailell CTpaHe TONBKO mHOcJe
Ee.mmoﬁ OKTA6pPbCKOA COLMAJIHCTHYECKON DPEeBOJIOIHH,

Yxe B 1918 r, B nepsnie roanl COBEeTCKOR BAACTH, HECMOTPA Ha
TARENBE YCACBHA TpPaxAaHCKOR BOAHEI, 1O pelleHHio COBETCKOro mpa-
BUTeNbCTBA Obina cosfana Huxeropoackas paanoaabopatopHs, KOTO-
paa cTrajsa 33TeM pYKOBOAAIHM HeHTpoM B oO6NacTH NPHMEHEHHA H
passuThA pagHoTexHHky B Hawefl cTpase. B crepax sTto#i Jabopato-
PAH  NOA  PYKGBOACTBOM  BHULAIOLLErOCs  COBETCKOTO  Y4EHOro
M. A Bouua-BpyeBuua Gnna paspaGoTana TeOpHsl SJNEKTPOHHLIX JiaMmil
¥ ObO Hanaxeno WX HarotcBneHue. Tam e OuiM CO3AaHBl TepBHe
MoOLlKBle pajuHonepelaTyHKA H Jpyrag paauwoannaparypa.

Mocne npekpaimenns rpaxnaHckofi BOAHL! H W3rHAHWS MHTEpBEH-
TOB B Halled cTpaHe HAuaJoch OLICTPO@ pasBHTHE PaRHOTEXHAKH.
Hau6oabmue ycnexm B jieNe paspaGoTKH, H3rCTOBJEHHAI H BHEAPEHHR
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COBEpUIEHHBIX THMOB DPaAHONAMN OBbLIH JOCTHIHYTH 3a [OABt CTa/NHMs
CKUX MHTAJNETOK.

Hutepec k panmoTexanke — 3ToRk mupodafimelf o6nactd ucnonb-
80BaHHA pagnonamn — B Hamell cTpame odenn Beauk. MHorue jge-
CATKH THICAY TPYAAUIHXCA DPa3JMYALIX BO3pacToB H Npudecchfi asndA-
10TCA  paAHoMIOOHTeNsIMH H aKTHBHO Y4YacTBYIOT B paguopuKkauum Ha-
mux céa u roponoB. OHK e MOMOralOT MOAACPIKUBATH B  HCNpPaBHOM
COCTOSIHMH OrpOMHOE YHCJIO DaJAHONPHEMHHKOB © JADPYTHX paadoycTe
POHCTB, pacnoJOKEHHLIX B PasjIMYHBIX MecTaX HeoObATHOR TeppHTO-
pun Hamero Coiosa.

Ilepex coBeTckMMM paiHOCHENHANHCTaAMH H PaaHOMIOGHTENSMH B
HacTosllllee BpeMsl NOCTaBJeHa 3allaya 3aBepileHds B OGnuxafiuine ro-
JAbl CIVIOWHOH paanobuKaunn Hawefl cTpanbl. [na pemerns sTolt 3a-
JauM, sBjAsOmedcs AenOM OrpoMHOM NOMHTHYECKON BaXHOCTH, Heol-
XONMMO BCEMEDHO pasBHBAaTh pafHOMOOHTeNbCKOE JBHKenne, Camum
pamuonio€uTensiM Heo6XOAHMO TOBHIIATL CBOH  PaJHOTeXHHYeCKHE
sHaAHs M 9((deKTHBHO HCMOJB30BaTh X B CBoell padote.

Dr1a 6powopa CTaBHT CBOefl IeNbio NMOMOYb HAYHHAIOLUINM paLHo=
MOGUTENAM, 3HAIOLMM SJEMEHTApHYIO 9/eKTPOTEXHHKY, TO3HaKOMHUTb-
csl C YCTPOACTBOM M TpHHUMNAMH JEACTBHSl pajHOnamnbl — BaXK-
Hefllllero 9JeMeHTa paaHoannapartypl




HUCINIYCKAHHUE 3JIEKTPOHOB HAKAJIEHHBIMH

TEJIAMH

4

HOTHUM 3HakoMe yCTpPONCTBO SNEKTPHUECKOR  OCBETHTENEHOR
JIaMTIOYKH, KOTODYIO Y Hac 4aCTo Ha3blBalOT namnoukoli HMibuua, B yecTn
BEJMKOTO cO3/laTeNis Halllero rocylapcTBa M HHHLMATOpa BceoOulelt
saexTpudurauun crpansl — Buaanumupa WUnbuua Jleunna.

OTa naMnoyka INpencTaBasfieT COGOM CTeKAAHHBIA O6ajJioH, B KO-
TOPOM nOMellleHa TOHKas TNPOBOJOYHAsA HUTb, HaKajuBaeMas ®JeKT-
PHYECKHM TOKOM,

Packanénnas HHTb TaKOf JaMNOYKH HCNYCKaeT B INpPOCTPaHCTBO
He TOJNbKO CBeT H TemNo, HO H MejbyafilllHe YaCTHYKH SJIEKTpHUe-
CTBa — 3JIEKTPOHbl, B OCBETHTENbHON JNaMIOYKe HCHOJb3YETCH TOJBKO
M3lyyaeMblil el0 CBeT, & 3JIEKTPOHbl, BbUIeTaloLIMe H3 HHTH, Gecio-
Jie3Ho GnyXAalOT B NPOCTPAHCTBE OKONO Heé. 3aro B  paauosaMmnax,
Hao60pOT, HCHOJNb3YeTCs He ¢BeT, H3JyyaeMblli HMTbIO, a BHJETalo-
mue Hu3 He€ snekTpoHbl. [T0oaToMy TakHe saMNel Ha3bIBAIOT SJIEKT-
POHHBIMH,

Yro6bl Jyyille TOHATb YCTPOACTBO M NPHHLMN HefCTBHS SJeKT-
PCHHOH  JlaMnbl, HeOGXOJMMO MpexX/ie BCero BCTNOMHHTb HEKOTOpHIe
OCHOBHBlE NOJIOXKEHHS TaK Ha3blBaeMOR SJIEKTPOHHOH TEODHH CTpoe-
uns BemecrBa, CoraacHo 3TOf Teopuu Bce BelllecTBa B NPHPOAE CO-
CTOSIT M3 MejbuafilluX YACTHI, Ha3blBaeMbHIX Monekyisamu. B cBoio
oyepellb MOJEKYJbl COCTOST H3 aTOMOB. A aTOMBI COCTOAT H3 filep,
BCKPYT KOTOPbIX GE€CNpepHBHO HBHXKYTCS SJEKTPOHB — MeJbuaiiuive
Y3CTHIB OTPHIATCJBHOTO 3JIeKTPHYECTBA.

flopa aTOMOB  COJAEPXAT HacTHIBl TOJOMKHTENbHOTO SJEKTpHYe-
CTRa, Ha3biBaeMble NpPOTOHaMu. KpoMe Toro, B HHMX HaxoAsiTCsi TakK-
JKe HEATPOHbl — YaCTHYKH, He o6/afaiolllie SJIEKTPHUYECKHM 3aps-
ACM, D/eKTPOHbl W NPOTOHBI NO60OTO BelleCTBAa HMEIOT OJMHAKOBHIE
N0 BeJIHYHHE, HO INPOTHBOMONOXKHBIE NO 3HaKy 3apsifibl, TO3TOMY
MeXIy HHMH CYUIECTBYIOT CHJAbl B3aHMHOro NpHTsKeHus. TOYHO Tak
JKe MEeXNy OJMHAKOBO 3apsKeHHLIMM 4YacCTHIAMH, HalpuMep, OSIEKT-
FCORAMH, CYHIECTBYIOT CHJbI B3aHMHOTO OTTaJIKHBAHHA.

B no6oM aToMe 4YuC/IO NPOTOHOB B fiipe DPaBHsAETCA YHCJIY Bpa-
INAIOLIMXCH BOKPYT HEro 9JIEKTPOHOB, NO3TOMY OOWIME TNONOXKHTENb-
MBI 3apsA fApa aTOMa paBeH CyMMe OTpHIATeNbHbIX 3apsiloB €ro
SJIEKTPOHOB,

Kakapli  SneKTpOH, Bpamasch BOKPYr fipa aToMa, JIBHraercs
o cBoedt op6ure. Ilpy 3TOM 3JEKTPOHb He BHIXOAAT 32 Npelein
HeKoTOpoA cdiepnl (MHOrA €& Ha3HBAIOT SJIEKTPOHHOM 060J104KO#1),
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a YIep>KHBAIOTCA BHYTPH Hee Gnarofapa CHJaM B3aUMHOIO TPHTANKe-.
HHf,, CYUIECTBYIOULMMH MEXIY 3JIEKTPOHAMH H 0OPOTOHAMH.

DeKTPOHH JIOGOTO BeulecTBa ONHHAKOBH HE TONBKO MO CBOEMY
SNeKTPHYECKOMY 3apAdy, HO U TO Macce, TOYHO TaK Ke mNPOTOHB
H HeA1pOHHW PasnNHYHbLIX BeLeCTB COOTBETCTBEHHO OO6NafalOT OAWHA-
KoBuiMH cBofictreamu. OxHako B aTto-
Max pa3fiuuliblX  BeUeCTB  Haxo-
HOTCSA pa3jHyHOoe YHCJO  3JeKTpo-
HOB, MPOTOHOB H HelTpoHOB. Tak,
HanpuMep, B aToMe BOAOPOAA CO-
NepKHTCA BCEro ONHUH SNEKTPOH H
oiuH npotoH. B atome reaus
(puc. 1) mBa 3nexkTpoHa, ABa npoTo-
Ha H JBa HefiTpoHa B T 1. Beuay
TOr0, 4TO B aTOMe HAXOMHTCH OAU-
HaKoBO€ KOJHYECTBO 3JIEKTPOHOB H
NPOTOHOB, HX 3JEKTPHYeCKHe 3a-

Puc. 1. Mogeas atoMa reaus: pfAlbl B3aHMHO KOMIEHCHPYIOT Apyr
1 — AIpo aroma, coaepxaigee Jpyra, H [O3TOMY aToM B le-
:ngg_om:!: ’u 2, Heeigpox;;. 2 - TOM ABAAETCH SJeKTPHUECKH Hefi-

Wme‘;m Mel":‘moﬂ?a AB! TpanbHbiM. [lpH HekoTopbIX ycaoBH-

SIX aTOMBl MOI'YT TepATh 3JEKTpO-

Hel. B atoM cayuae WX BHyTpenHee

SNEKTPHIECKOe PABHOBECHE HApYMaercsl, H OHH CTaHOBATCA TOJIOXKH-

TEJNbHO 3apAXKeHHBIMH, Takne AaTOMB HA3HIBAIOT TNOJ0KHTENbHBIMU
HOHAMH.

«OtopBaBmHecsi» OT HeATPANBLHBIX aTOMOB 9JEKTPOHH, NOMafasy 8
SNIEKTPOHHbBIE OGONOYKH COCeAHHX HEeATPaJbHBIX AaTOMOB, TaKxe Ha-
pymaioT HX SJeKTPHYECKOe paBHOBecHe, IJTH aTOMH CTAaHOBATCA OT-
pHUATENbHO 3apsKeHHhIMH, IIO3TOMY HX Ha3biBalOT OTPHUATENLHLIMH
HOHaMH.

@ NO2F NV L
elv, @ 4
- P ip {2.® @@@*\zp 9
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Puc. 2. XaotHueckoe JBHXKEHHe MNOJYCBOGOAMHX SNEKTPOHOB B
MeTranne:

1 — MOHBI MeTanna, 2 — IOAYCBOGOAHBIE SJIEKTPOHEY (CTPEJIKaMm®
MO0Ka3aHO HaNpaBleHUe MX ABUINKEHMUA)

B HexrOTOpHX BemecTBaX, HampHMep, B MeTajnax, 9acts -HauGo-
Jee OTAANEHHBIX OT fAJeP SJIEKTPOHOB CJIaGo YAEPKHBAETCHA NOJONKH-
TeJbHBIMA 3apAfaMH siAep. DTH SJIEKTPOHHW JErKO <OTPLIBAIOTCA» OF
atoMa H 3aTeM G6ecriopajouHo MepeMellalorcss B MeXAyaTOMHOM Npo-
CTpPaHCTBe H3 c(epbl NefCTBAA OJHOrO aToMa B cdepy AedACTBHA CO-
CelHHX aTOMOB. TaKHe S/ieKTPOHBI HAa3bIBalOTCA TmOAycBOGoAHbMH, B
OOLIYHOM COCTOSIHHH 9TH NOJYCBOGOAHbIE SJIEKTPOHB! XAOTHYeCKH mHe-
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pe/IBHraloTcsl BHYTPH BELLECTBA, T. € BeAyT ce6a mogo6HO 9acTHIKaM
rasa, I[loSTOMy HHOrAa roBOpAT, 4TO OHH ©6Pa3ylOT SJECKTPOHHLIR
ras (pEc. 2). OXHAKO NPH HEKOTOPHX YCJOBHSX BHYTPH BellecTs,
pasbiBaeMKX NPOBOAHHKAMH, KPOME XaOTHYECKOTrO MIBHIKEHHS, BO3HH-
KaeT TaKXe H yNopsfOYeHHOe JBHXeHHEe MONyCBOGOAHBIX SJIEKTPOHOB
(puc, 3). B sToM caywsae nepelBuraioulHecss B HEKOTOPOM Hanpasje-
HHH SJEKTPOHHl NepeHOCAT CBOH SJEeKTpHUeCKHe 3apsinl HJH, KaK ro-
BOpAT, 06pasyieT SaeKTpHYeCKHA TOK.

DNeKTPHIECKHA TOK MJIH YHNOPAAOYEHHOE JIBHXKEHHE 3JIEKTPOHOB
BHYTPDH DpPOBOAHHMKA CO312ETCA B TOM CJydae, €cJH K ero KOHLaM
TICAKJIOYHTh HCTOYHHK 9JEKTPOABHXKYIlell cuawl (34ac), Hanpumep, Ga-
Tapeld HJIH reHeparop.

2

Puc. 3. YnopsamodeHHoe ABHXKEHH@ MOJYCEOGOINHBIX SJEKTPOHOB:

1 — MOHB! MeTaNIa, 2 — IOJNYyCBOGOAHBLIE 9JIEKTPOHBLI (CTPEIKaMK
I0Ka3aHO HAaNpaBlIEHVe MX YIODANOYEHHOro ABUIKEHMA)

Kak yxe oTMedanoch, 0 Tex Nop, NOKa NPOBOAHHK He NOAKIIO-
4d K MCTOYHHKY 9JIC, MOJYCBOGOAHLIE 9JEKTPOHH XaOTHYECKH JBH-
raloTCs BHYTPH NpoBoiHHKA. IIpE STOM HONOXKHTENbHBIE KOHB, DaBHO-
MepHO pacHoJIOXKeHHbIe B TPOCTPAHCTBE BHYTPH MeTaslla, He OKa3bIBAIOP
BO3ZeHCTBHA HA SJEKTPOHLl, TaK KaK KaXAbli NOJYCBOGOAHHR SJIeKT<
PCH, HAXOIfich BHYTPH MeTa/ia, CO BCeX CTOPOH HCMBITHIBAeT OAMHA-
KCBO@ NpHUTATHBaIoOllee BO3XEACTBHE MOJOXKHTEJBHBIX HOHOB, TMO3TOMY
obmas cuja, JefcTBylollas Ha Hero, paBHa Hymio, Kaxawnt mnoay-
cecOOHbIA 3/eKTPOH, KQOMe HOHOB, OKPYXEH TaKkKe CO BCeX CTOpoH
COCEeIHHMA TOJyCBOGONHBIMH SJIEKTPOHAMH, NO3TOMY OH HCTHITHIBaer
ONHHAKOBOE OTTaJKHBalOlleeé BO3JefiCTBHE 9THX SJEKTPOHOB, B pe-
3ysbTare ofllee HX BO3JeACTBHE HAa HEro OKa3nBAeTCs PaBHBIM HYJIO.

HHoe BiHsSHMe HCMHTHIBAIOT  SJeKTPOHBl, JIBHramomuecs B MO-
BeDXHOCTHOM cJioe Meramia, B sToMm cayyae Gaaronaps TOMY, 9TO
NICJIOXKHTeNbHble HOHH  MeTa/lla OKasblBAlOTCH PACNOJIOKEHHBIMH 110
OJIHY CTOPOHY OT SJIEKTPOHOB, TMOCHeNHHe TIPHTATHBAOTCA B TayCh
NpOBOAHHKA, DTHM OGBACHSAETCA TO, YTO OSJEKTPOHH MpPH OGHIUHBIR
VC/IOBAAX HEe MOTYT NOKWHYTb NPOBOIHHK, HECMOTPS HA OTTaJKHBAIO-
Ihiee BO3JefiCTBHE, HCIBITHIBAEMOE HMH OT 9JIEKTDOHOB, pacloJIOXKeH-
HBIX BHYTpDH MeTaiJa,

CKOpOCTE XaOTHYECKOr0 JBUIKEHHSI MOJAYCBOGOJAHBLIX  SJEKTPOHOB
32BHCHT OT TeMmmepaTypH MeTalaa. HeM Bhille TeMmepatypa, TeM Bhl-
Ile CKOPOCTH 3/1eKTPOHOB, [IpH HEKOTOPHX SHadYeHHsx Temmeparypsl
CKOPOCTh JBHXKeHHS HEKOTOPOR H¥acTH SIeKTPOHOB CTaHOBHTCA  Ha-
CTOJIbKO SHAUHTEJNBHON, 4TO OHH, MPeofosieBas INPHUTACHBAIOLIHE CHJIBE
MNONOKHTEbHHIX HOHOB, DaCmOJIOXEHHHX B IOBeDXHOCTHOM cJloe, BH-
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PLIBAIOTCH K3  MeTanja W BHUJIETAIOT 3a  ero mpejenan. OTo
SIBleHHEe HOCHT Ha3BaHHE TEPMOJJEKTPOHHON omuccuu. Ha wucnoabso-
BaHWH fIBJIEHH 1€PMO3JIEKTPOHHOH SMHMCCHH OCHOBAHO YCTPONCTBO pa=
Jinoaamnet,

Ecau B3aTe moGofi MeTann ® HaKaJuTh €ro N0 BHICOKOA TeMmnepa-
TypHl, TO HEKOTOpas 9acTh NOJYCBOGOLHHIX SJEKTPOHOB, HOCTUrILMX
6OJbIION CKOPOCTH ABHMEHHS, BBHIIETHT 3a Npejesbl MeTaana B OKpY-
Halollee NPOCTPAHCTBO,

Y pasnHuHBIX METaNIOB KOJHYECTBO HCNYCKAaeMblX SJEKTPOHOB B
pe3ysbTaTe TEPMOIJEKTPOHHOR SMHCCHH MNPH OAMHAKOBOA Temmepary-
pe ux HarpeBa pasauuyHo. HanGoabwyo smuccnio obecrneduBalotr Tak
HasbiBaeMble LIeJIOYHLIE MeTajnel — HaTpufi, Kanaufl, wuesnwdi u
Lé0YHO-3eMenbRble—6apufi B ap. KosnuecTBo 3/eK1pOHOB, HenycKae-
MblX ONHHM H TeM e MeTaJyIOM MNpH pasnHuYHON TemNepaType, pas-
JuyHo, YeM Bl TemmepaTypa MeTaana, TeM OGOJbill2 YHCJO Bblje-
TaloOUIHX W3 Hero 9JeKTpoHoB. [lpu oueHb BLICOKHX TeMmepaTypax
METaJsl HaunHaeT HCNApATBCA M H3 HEro BLIIETAIOT HE TONbKO SNEKT-
POEB, HO H le/Nble aTOMB. DTO OGCTOSITEABCTBO OFPaHHUHBAET BO3-
MOXHOCTb YBEJIHUEHHS] TEPMO3JIEKTPOHHOH SMUCCHH MOCPEACTBOM IO-
BbillEHHA TeMNepaTypel MeTaJjula.

Yueno 9neKTPOHOB, MCNYCKaeMLIX METaJLIOM, 3aBHCHT TaKxe H OT
BEJHYHHB ero moaepxXHocTH. Yem Gosblle nioWwafib HarpeTdii NMOBEPX-
HOCTH MeTaana, TeM GoJibliee KONHYECTBO SJEKTPOHOB OH HCAYCKaeT.




JABYXJJIEKTPOJ HASA JIAMIIA (UOM)

CTPOVICTBO ;amunu. YcrpofictBo mpocrefimiet  51eKTpOH=
HCA JiaMIibl, COAEpXKallell BCEero ABa 3JEKTPOAa, NOKAa3aHO HA DHC. 4.
Tokis namMma Ha3blBaeTcsl JHOLOM,

Juon mpencrasasieT co60R MeTaJUTHYECKHA HJIH CTEKJISHHHA Gaj-
JIOH, M3 KOTCPOrO TLIaTeNbHO BhIKaYaH BO3AYX. BHytpu Gasnnona mo-
MellleHa MeTajaJiAYecKasi HATh HaKaja, Ha3blBaeMasi KaTOLOM, KOHIHI
KOTOpOil BHIBEEHB K CleUHaJbHbHIM
KOHTAKTHBIM  HOXKKaM, pPacfoJjloxeH-
HBIM Ha LOKoJe JaMmu. Bokpyr asrtoft
HUTH  pasMeliiaercsl  MeTaJJIHYeCKHR

HHAMHAD, Ha3bIBAaeMhIR aHOJAOM, Taxxe Kamod
HMeroluA cneuuasbHn BhiBoA. HHor-
[a aHOA BHIMOJHSETCSs B BHAE CILIIO-
IEHHOTO LHWJIHHApPAa HJH TJIaCTHHKH. 9

Katon npucoenauHsieTcs K HCTOYHHKY
TOKa, B pe3yJbTaTe 3TOrO OH pacKa- Pnc. 4. duon:
JIHBaeTCsi H  HCIYCKaeT 3JIEKTPOHHL. &) yCTpo¥icTBO, 6) cxemaTtude=
KoJinuecTBo 3JIeKTPDOHOB, HCNYCKaeMBIX cKoe n3oGpaxenye

KaTOAOM B CeKyHAy, OINpejeJsieT Be-
JIMuuHy TOKa 3MHccHA. HRTh Hakana u GaTapesi o6pasyioT BMecTe Tak
Ha3biBaeMylo Henb HaKana, Tok, MPOTeKalOUAA B 3TOA  IenH, Hasbl-
BaeTcs TOKOM HaKala.

AHoN CAyXHT ANS CO3JAHAA YMOPSNOYEHHOrO JBHXKEHHS 3JNEKTPO-
HOB BHYTpHM naMnul. J[i1si TOro, yTo6n aHOA MOr NpPHTArHBATB JIEKTPO-
HbJ, €ro 3apsiXaloT TONOXKHTeNbHO MO OTHOIIEHHIO K KaTomy. B sroM
clyyae BhlUIeTaiOlHe H3 PacKaNEHHOTO KaTOAA 3JIEKTPOHH MOA  Aefi-
CTBHEM CHJI 3JEKTPUUECKOrO MOJsl yCTpeMisiioTes K aHoay (puc. 5),
3areM OT Hero Mo COeXHHHTENLHOMY MPOBOAY ABHXKYTCA K MJIOCY aHOA-
Hoil 6aTaped M uepes Heé MomafalOT ONATh K KaToAy JaMmbl. Takum
o0pasoM, B llend aHOAA CO3RaéTcd TOK, 3a HanpaBJieHHe KOTOPOro. yc-
JIOBHO TNPHHATO HampaBJieHHe, NPOTHBOMOJOXHOE HAMpPaBJEHHO JBU=
JKeHra 3JeKTpoHoB. CxeMa BKJIOYeHHsl JHOAA MNMOKasaHa Ha pHc. 6.

JIBuKeHHE SJIeKTDOHOB BHYTDPH JaMMbl HaNOMHHAeT JBHXKEHHE
9/1eKTPOHOB B OGLIYHOM MpPOBOJHHKE, OAHAKO, BHYTPH NpPOBOAHHKA TOK
MOXeT TPOXOAHTb B Ty HJIM JPYryld CTOPOHY B 3aBHCHMOCTH OT TO-
ro, KaK MOAKJIO4eHa K HeMy Gatapesa. Tok B Aucle MOMKET NPOXOAUTH
TOJBKO B OJHY CTOPOHY, T. €, TOJBKO TOria, Koria K ero aHojy INpH-
JIOXKEHO TMOJIOXKHTeJbHOe HAlpsKeHHe OTHOCHTeNbHO Karoja. Ecmm K
aHOY MPHJIOXKEHO OTPHIATeNbHOE HAMpsKEHHe MO OTHOLIeHHIO K Ka-
TOAY TO CHJB 3JEKTPHYECKOro MOJS BHYTPH JAaMMbl OTTAaJNKHBAOT OT
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S8HOJA BHUIETAIOIHE H3

KaToa 3JexkTpoHn. IloaTtoMy mocneanue me

MOTYT JHoJieTeTb A0 anoja, a, NponeTeB HEKOTOpOe pacCrosiHie, BO3-

Bpaialorca oGpaTHO Ha

Lt
JALE

Puc. 5. Iuxenue
9/ICKTPOHOB BHYTPH
Juecaa (CTpenkamu mo-
Ka3aHO  HaNpaBaeHie
JIBHIKEHHSI 3JIEKTPOHOB)

KaToh. BcaencTBHe 3TOr0 TOK 4Yepe3 OHON He
GpoxoaHT. B 3TOM caywae rosopsaT, 4To naM-
na sanepra. TakiM oCpasoMm, nuHox obmanaer
LCHUBIM CBOHCTBOM NDONYCKATh TOK TOJBKO
B O/IHOM HAIpaBj€HkH.

Kak yxe orMmeuasioch, u3 GaajioHa Auona
TaK JKe, KaK H W3 jo0oii ApYro# sneKkTpoH-
HOH JaMMbl, TLIATCALHO BBIKAYKBA'OT BO3AYX
HIW, KaK I'oDOpST, COCI2i0T BHYTPH 6Gannaona
BakyyM Ecau naMna oTkauaHa nioxo u B
Hell octaércs BO3LYX, TO pacKajaéHnas HHTh
HZXaJa OuCHb OLICTPO  OKHCASICTCH, T. e.
BCTYMAaeT B XHMHUYECKOE COEAWHEHHE C KHCJO0.
poacm, u meperopaer. Kpome Toro, B 3TOM
cjiydyae 2JIGKTPOEBI, JIeTRIlHe K aHO]1y, cTaJ-
KHBQIOTCA Ha CBOEM MNYTH C MOlleKyJaMu
BO37yXa H TeM CaMHM BBLI3EIBAIGT HX HOHH-
3anMio, T. €. paciiai Ha IOJIOXHTEJbHLE
HOHHI H 3JeKTPOHBl IIpM 3TOM MOACKUTENb-
Hble HOHBI, ofbaagamwoinue GoJablIOA  Maccof,
YCTPEeMASIACb Ha KaTof, PpaspymamT ero.
Kpome Toro, BejHywHa aHONHOrO TOKa OKa-
3bIBAETCSl 2aBHCHMOH  OT CTeNeHH HOHH3a-
UHY, BCHNEACTBHE 3STOr0 HODMajbHaf pa-

Gora naMmbsl Hapymaercs. [losToMy JaMmbl ¢ HemOCTaTOuHOR OTKau-

Koit (unm,
paboTaTs.

KaK TroBOpAT,

C TrasoM) He MOTFyT Y/JOBJETBOPHTENLHO

CBOWCTBO JHONOB MPONYCKaThb TOK

nons3yercd B BHNDAMHTENIX, T. €.
YCTPOACTBaX, NpefHAa3HaYeHHBIX  JJA
npeoGnasosaduss  MEepPeMEeHHOro  TOKa
(meprOIMYECKH  13MEHSIIOLIEr0  CBOIO

BeJHYMHY ¥ H2MNpaBJieHie) B TOK On-
ROTO Hanpaenackns. J{HOAB MOTrYyT BHI-
NpAMAATb TEDEMCHHBIC TOKH KaK HH3-
KOff, Tak ¥ BbicOXO# wacToTH. uonwl,
NpHMeHsicMble B CXEMaX  BBUIPRIMHTE-
Jicd, 0ZCCleyHBaIoOiKX NUTAaHKE JiaMi,
Ha3bIBAIOT KEHOTPOHAMH.

Katonaw B anome touno Tak xe,
Kak H B J1060# npyrofi namne, HasHa-
YeHHe KaTOR3 COCTOMT B OGecHCYeHHH

B OJIHOM

HanpasJiesuH

HC-

9;1eKTPOHHOA 3aMuccHH. JIns 310r0 Ka-  Pyue. 6. CxeMa BKIIOUEHHST
TOL AORXEH HMETb  HEOGXOLAMYIO HOLA:

TEMNEPaTypy, KoTopas Co3uaéres TO- 5, — Gavapes naxana, 5, —
KoM Haxana. Llenn Hakana JNaMO0  garapes amona, 1, — anommi
OBLITHO MHTAKOT OT MCTOUHHMKA HH3KO-  yor 1, — Tox makana (cTpen-

ro Hanpsuxenus (2, 4 nau 6,3 6). Ec-
JM B pajvonpuimunxe (uam ' APYrcu
yCTpoficT3e) HMMeeTcA HECKONBLKO JAam,

XaMM HOKa3aHLl HaNpaBleHusd
TCKOB)

TO MX HHTH Hakajla yaule BKJAOUAIOT Napajuienblio (puc. 7a). B atoM
CJaydac HaNpAxKeHHe HOKaJa BceX JaMl ACIXKHG CLITL OZAIHaKOBHIM.
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Eciu HMeeTcsl HCTOUHHK TOKA C BLICOKHM HalnpsiXeHUeM, TO HH-
T Hakaja JiaMI MOXKHO BKIIONaTh mocJefoBatensbHo (puc. 76). B
5TOM cJiydae TOK HaKaJa BCeX JiaMn [oJukeH ObiTb OJMHAKOBHM, &
HeMpAXEHHE HAKada KaXIOf JaMmbl MoXeT OHTb pPas/HuHbIM.

Ilnsi Toro, 4TOOW 3SKOHOMHO pacXOf0BaTb SHEPrHI0 HCTOUHHKOB
NPTanus Hakana, KaTogbl JAAaMI CTPeMATCA BHIMOJIHHTb Tak, 4YTOOH
npu 1e6oabwoil MOMHOCTH HaKaja OHH OfecrevHEany fonbioff TOR
SMHCCHIL

2)

g
H

Puc. 7. CxeMbl COeJIHHEHHH HHTeH JaMn

0 ) [0

B HeKkoTOpHIX THMax JiaMNl HWTH Hakajla H3TOTOBISIOT H3 MeTaJ-
na Bonbdpama OMHAKO TakHe HHUTH HEIKOHOMHUHB, TaK KaK OHH
XCpOIIO HCAYCKAIOT 3JIeKTPOHB TONBKO IIPH BecbMa BBICOKOR TeMne-
parype, Ans co3fiauHa Kotopoll Tpebyercst Gosbwiod Tuok Hakada, [lo-
9TCMy B HacTosiliiee BPeMs HHTH HaKana, cfienanuble H3 Bosabdpama
WIW JAPYyroro MeTanja, MOKPHLIBAIOTCA TOHKHM CJOEM KaKoro-nu6o Be-
1iecTBA, O0NAfAIOIero CMOCOSHOCTBIO XOPOINO HCNYCKATh  dJEKTPOHB
NpH CpaBHHTENbHO HH3KOH TemnepaType. TakWe HuTH, HazbiBacMhie
2KTHBUPOBAHUBIMH, TPeOYyIOT AJs HOPMaJbHON  paloThl 3HAUHTE/ILHO
MeHbllIHe TOKH HaKana, 4eM ofbiKHOBeliHble BoJbdpamosoie HuTH Kpo-
Me TOro, CPuK HX cAyKG6uol 3HauuT2nLHO Bblte, OCOGENHOCTH  AKTHBH-
PCBaHHLIX KarofloB 3aKJIOYaeTcss B TOM, Y10 OHW B pe3ysibTaTe Me-
peKana TepslOT CNOCOGHOCTb XOPOUIO HCMYCKaTh SJAEKTPOHBI (Kak roso-
p#Tb, TEpAIOT 3MHCCHIO). DTO sBJAeHHe OObACHACTCS TeM, 4TO TpPH
NGBLILIEHHOA TeMNepaType CJOH aKTHBHOTO BellecTBA MCnapserca.

Y namn ¢ akTHBAPOBAHHLIMH HHTSIMH IMUCChs MOCTeleHHO naaaeT
BCNEACTBHE HCTOLIEHHS AaKTHBHOro cijos. [lo3ToMy Yy Takux nawmi, He-
CMOTPsi Ha COXPAHHOCTB HHUTH, IMHCCHR MOXKeT ObiTh Molepsna anGo
BCJIEACTBHE MPOLONKHTENbHOA paboTh, aHO0 b pedyabiale nepekana.
B sToM cayuae, HecMcTpPs Ha TO, YTO JiaMilbl «[OPAT», HX 3aMEHAIOT
HCBbIMH HCTPABHBIMH JaMmOaMi.
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V¥ aamn ¢ OGLIKHOBEHHBIM BOJlqupaMOBHM KaToONOM BeJHYHHA TO-
Ka 9MHCCHUW TNOCTOsIHHA, NMO3TOMY TaKHe JiaMnbl HCMpaBHO paboTaioT MO
TE€X MOp, MOKa He Teperopaer HX HHTHb. B csoio oyepeab 3TO Mnepero-
paEne BbI3biBaeTCsl TE€M, 4YTO IIpH BLICOKOIi TemnepaTtype NPOHCXOLHT
UCNapeHye MeTaJjaja C MOBEPXHOCTH HHUTH, MO3TOMY OHa NOCTENEeHHO
JAenaeTca Tollblle H, HAKOHel, 06pblBaETCﬂ.

, Katoaw Jamm, npeacrasisiomue coGofi  HakamH-
fiamao BaeMbie HMTH, OGBIYHO MHTAIOTCA OT HCTOYHHKOB MO-

[ CTOSIHHOrO TOKa. I1pH BKJIOYeHHM TaKUX HHTEH B lenb

‘ nepeMeHHOTo TOKa (T. e. TOKa, MEePHOLHYECKH W3MEHsIO-
HIero CBOIO BEJMUMHY H HAMpaBaeHHe) HX TemmepaTypa
He OCTaéTcs MOCTOSHHOM, a H3MeHsieTcsl C 4acToToH
M3MEHEHHs! BeNHYlHbl THTaloUlero WX TOKa. B pesynb-
TaTeé COOTBETCTBEHHO M3MEHSIIOTCS TOK SMHCCHH U aHOM-
HBI TOK Jamnbl. 3a CYéT 3TOro B NPHEMHHKE mpocay-
IIKBAETCS CHJIbHBIA (OH MepeMeHHOlO TOKa, 3arJylIaio-
wuilt  nepenayy. IlosToMy JsamMumbr ¢ TakHMH  Ka-
TONAMH ANl NHTAHUsI MEPEMEHHBHIM TOKOM HENPHTOIHBL
B ycTpoiicTBaX, NWTAIOMHUXCA OT CETH MePEMEHHOro
TOKa, NPHMEHSIOT JlaMMbl, Y KOTOPHIX KaToi Harpe-
BaeTcsi He 3a CYET HENOCPEJCTBEHHO MPOXOASLIETO
yepe3 HEro TOKa, a 3a CUYET TemJjonepenaud OT packa-
JEHHON HHTH, OT/JeJEHHOH OT KaTola H3OJMPYIOLIUM
maTepuajoM. Takie KaTOmbl Ha3bIBAlOTCA MOJOTPEBHBHI-
mu. JlaMnel ¢ MOAOTPeBHBIMH ‘KaTOfaMH ObIIH BhepBLIE
TNpHMEHEHb COBETCKHM YYEHBIM aKaJeMHKOM A. A. Uep-
HBIIIEBBIM.

Hure EcTb HECKOJNIbKO Pa3JHYHBIX KOHCTPYKUUH NOXOrpeB-

HbpiX KatonoB. Ha puc. 8 nokasasa nauGonee ynorpeGu-

Puc. 8. Yer- TenbHas u3 HuX. OHa COCTOMT M3 HHKENeBOH TPYGOUKH,

pofictBo  mo- NOKPLITOA AKTHBHBIM cJoeM. JTa H30JHPOBAHHAS OT

JOrpeBHOro ~ HHTH Tpy6OUKa SIBIAETCA KaTOAOM M CIYXKHT AJs Io-

Katona Ny4eHHsl SMUCCHH 3JIeKTPOHOB. BHyTpu TpyGouku mn-

MellleHa MPOBOJNOYHAs CNHPaJb, ABIAIOULAsCA  HHTGLIO

Hakana. JTa COHpalb NOKPHITA CJOEM TepMOCTORKOro

M30JSIIHOHHOTO MaTepuana. TakuM o6pa3oM, HHTb HaKalla M KaTOL OT-

nejensl npyr or apyra. Takofi karoi, Gnaromaps Gonbuiofi  Macce,

o6nanaeT 3HauuTe]bHOH TelsoBoA #Hepuued. Bcaeacreue 3rtoro od

NpH NUTAHWH NEPeMEHHBIM TOKOM He YCNeB@ET W3MEHATH CEOI0 TeMme-

parypy. I[losToMy 3MHCCHS TaKoro KaToja OCTaéTcf IOCTOSIHHOM.

JlaMnbl ¢ MOJOrpeBHBIMH ~ KaTOZAMU, B OTJHYMe OT JaMn MOpsMOro

HaKa/a, HaYMHAIOT paboTaTb He Cpa3y B MOMEHT BKNIOUEHHS, a CIYyCTS

30—40 cexkyHja, Koraa MOCTaTOYHO Mporpeelrcs kaTod. BxiioueHne mu-
ojla C MOAOTPEBHBIM KaTOAOM MOKa3aHO Ha puc. 9.

IMomorpeBHble Jamnbl MeHee 3KOHOMHUHBI NO CPABHEHHIO C JIaM-
NaMH NPSIMOr0 HaKalld, WMEIOWUMH aKTHBHPOBaHHBIE KaToibl, IT0 06b-
SICHSIeTCS TeM, YTO MOJOrPeBHblE KaTONBl MMEIOT CpaBHITEJbHO GOJib-
LIy10 110B2PXHOCTb, MOSTOMY ,OHH CHJbHEE OXNAXKAAIOTCA 3a CUET W3ny-
yeHus Terna BeaeAcTBHe 3TOro Aaa noaydenius Heo6xoAuMoH TeMme-
paTypul katoja NPUXOAMTCH TOBHILATH MOMIHOCTb, MOTpeGaseMyio
HETHIO Hakaja. B Jammax npsmoro Hakajna ynorpeGasiorcs —TOHKIe
HUTH ¢ He6oAbWOA MOBEPXHOCTbIO, DTO Ja&T BOZMOXKHOCTb MNpH He-
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GoNbIIMX TOKaX HaKala TNoJydaTb AOCTaTOYHO BBHICOKYIO TeMIepatypy
HKETH.

TNonorpesHble JaMnbl MOTPeGNSAIOT CPABHHTENBHO GOJBIIHE TOKH
R2KaJjia, [05TOMY OHH HCNOVIb3YIOTCH, TJAaBHEIM 06pasoM, B YCTpPoHcT-
Bax, NMHTAIOLIKXCA OT CeTH NepeMeHHOro Toka. B pamnonpuémuukax H
MaJOMOILHBIX MepelBHKHBLIX PaJHOCTaHUHAX, MATaloLMXcs oT 6araped,
NPHMEHSIIOTCA IKOHOMMUHBIE *JJaMNbl NPAMOro Hakana.

Cpok cayx6bl j1aMn Kak MpsIMOro
Hakaja, Tak ¥ TOJOrpeBHbIX, 3HAUH-
TeNbHO YBeJIUHBAETC B TOM cJayuae,
eCJH OHH paboTaloT ¢ HeGOJbLUIMM He-
nokaaoM. [Ipu 3TOM BeJHuUMHa 3MuC-
CHH OCTaércsl JOCTaTOYHO BbicOKo#H. B

TO e BpeMsl He3HAuHTeNbHBIH Tle- Kamod

pekaJ, He yayuuias pa6GoTy, NMPHBOAMT

K GhICTPOMY BBIXOJY JaMmn M3 CTPOsl. l'llll.ll_
Jnas  npemorBpauleHHss  HepekaJa - +

HHTell JlaMn  HanpsXKeHue  KCTOY- bq

HHKA TOKa HaKala He JO/KHO mIpe- Lunobiod mparcquamamap
BbIIATh BeJHUMHY HANPAXKeHus, Ha

KOTOPYIO pacCyHTaHbl HHTH Jamn. B

TO e BpeMs 9TO HampsKeHHe He ~

HKOMKHO OhTb HH3KMM, Tak Kak mpu e ”"ﬁ/f”"”'

TNMOHHUXXEHHOM HaAIMNpsXKEeHHH Hakaaa ui- Hogo moka

TH JaMn HeNOCTATOYHO pacKanfloTes,

TOK SMHCCHH TOHHXaeTcsi M B pe3yilb- Prc. 9. CxeMa BKnioueHHs

TaTe 3TOr0 JaMmbl PaGoTaloT MJOXO. Jlamibl € TOLOrPEBHLIM
B uenb Haxkana JaMm HHOTAA BKJiO- KaTosoM
HaloT MOCJAEIOBATENLHO MepPeMEHHOe CO-
NpOTHBJEHHe — peocTaT Hakaja (puc. 7). B cayuae caumkoM 6oabe

moro HanpaXeHus 6a1‘apeu HaKana peocTaT BBOASAT B lelb, Gnaro,u.apﬁ
YeMy HafnpsixKeHnhe Ha JaMnax [OHHXKaeTcH. Ecau xe HalnpsxKeHlie 6a-
Taped Hakalla CTaHOBHUTCA HHIXKe HOPDMAaJIbHOrO, peocTaT BLIBOAST, H
Hanpsi>kende Ha Jamnax MNOBHIIaeTCH.

XapakTtepuctuka guonga. IlpH NOCTOSHHOM HampsKeHHU
HeKala KOJNHYECTBO 3JEKTPOHOB, BBHLIETAIOIIHX H3 KaTOfa B KamIylo
CeKYHHy, HJIH, KaK TOBOPAT, TOK SMHCCHH KaTOAa OcTaéTcsl Heu3MeH-
HEM. OfHako He Bcerjla BCe STH 3JIEKTPOHB Nomajnaior Ha aHox, Ko-
JIYeCTBO 3JIEKTPOHOB, MOJETeBIIHX JO aHOAA, 3aBHCHT OT BEJHYMHBI
EaTlpsXKeHHs, BKJIOYEHHOTO MEeXJy aHOAOM M KaTOAOM, T. €., JpYIHMH
CJiOBAMH, aHOJAHBIA TOK IHOJAA 3aBHCHT OT INpPHIOKEHHOIO K HeMmy
anojHoro HanpsikeHHs. IpaduK, mOKaswBalOWIKMH 3Ty 3aBHCHMOCTD,
Ha3bIBaeTcd XapaKTepHCTHKOH Aauofa. Has Toro, yTo6bl CHATH XapaKTe-
PFCTHKY AHOAA, OGBIYHO CcOGMPAIOT cXeMy, NMokas3aHHywo Ha pHc. 10,

Hanpsikenne Ha aHole H3MEHSIOT C MOMOIULIO TNOTEHUHOMETpa,
MCAKJIOYEHHOrO K aHojiHo#t GaTtapee, OJHOBpPEMEHHO HM3MepSIOT BENHUH-
HY aHONHOIO TOKa M HanpsKeHlie Ha aHole, B monoxeHun JABMKKa
ICTeHUHOMerpa, oTMeueHHoio uHdpoi 0, nampspkeHue Ha AKOAe paBs-
vo Hymo. Toxk uepe3 nuoa B 3TOM cayyae He mpoxoauT. CTpedka MuJ-
JinamnepMerpa GyfeT cToATb Ha HyJe. DTO obbsicHAETCS TeM, 4TO aHOZ,
He o6aanasi MONOXKHTEJNbHBIM HNOTEHIHAJNOM, He MPHTSArHBaeT 3JeKTPOHHI,
H OHHM BCJEACTBHE 3TOr0, BblieTeB H3 KaToAa, o6GpasyloT BOKpYr Hero
NPOCTPAHCIBEHHEIN  3apsid.  DJIEKTPOHBH  MPOCTPAHCTBEHHOrO  3apAaa
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HeTpepbIBHO MafaloT 06paTHO Ha KaToA. B3amen 3THX MajalomuX 3yeK-
TPOHOB M3 KATOLa BBHUIETAIOT HOBBblE 3JIEKTPOHHI, TMO3TOMY MPOCTpaH-
CTBCHERBIAl 3apsil, OGPa30BaHHBEIA 3JEKTPOHAMH, OCTA&TCA NMOCTOAHHBIM.

[Ips HeGOMBIIOM MepeMelleHHH MOJ3YHKAa TOTeHHHOMeTpa, Hampu-
Mep, B MOJIOKeHHE, NOMECUCHHOE UHQPOA 2, MeXIy aHOJOM H KaToLOM
HayHET [eficTBOBaTh 3JEKTDHUECKOe
HanpsiKeHWe, paBHOe MAJCHUIO Ha-
npsixKeHdsi Ha y4yacTKe IMOTEHIHO-
MeTpa Mexny Toukamu 0 u 2. B
pe3yJbTaTe 3TOro MexAYy KaToaoM
W aHOAOM JjaMnbl ofpasyeTcs 3.JeK-
TpHUECKoe Tone, TMOJ  AeHCTBHEM
CUll KOTOPOTO ~ YacCThb  3JeKTPOHOB
Haunér aBHrathcs K aHomy. Yepes
IHON B 3TOM CAydYae HauHET MPOXO-
JNTb HeGOJbLIOH TOK, H CTpeJiKa
MUANMaMOepMeTpa MOKAaXeT erc ne-
JUYHHY. AHOAHBIE TOK TpPH 3TOM
) MaJl M3-3a TOro, YTO MpPH HU3KHX
&y HAMIPSKEHHSX AHONA €ro MPHUTATH-
Baoiee Bo3eHcTBHE Masjo. Benes-
CTBHE 3TOTO B MEPBHIL MOMEHT K
HeMy ycrpeMiasetca (¢ HeGonbimoft
CKOPOCTBIO) TONBKO HE3HAUHTe/bHOe
qrc10 GJIM3KO PACMOJIOXKEHHBIX 3JMeKTpoHoB. Dosee ynanénusle snekT-
pOHBI TOMAf2IoT Ha aHOA TONBKO MOC/AE TOro, Kak ero MOCTHrHYT Ha-
xodsuiHecss 6avkKe K HEMY SJEeKTPOHBI

dnexkTpoHb), Gonee ynan€nHble OT aHOMA, He B\COCTOSIHHM OGOTHATH
BIEpefH JeTsllle JIeKTPOHbI, MOTOMY UYTO, HAXOASCh HA GOMBIIOM pAac-
CICAHMHM OT aHoMa, oHu cnabee uM mputsAruBaiotrcs. Kpome Toro, atH
9:eKTPOHBl BCE BpeMs WCMBITHIBAIOT OTTANKUBAIOLIee BJHSHHe OTpHILA-
TEAbHOTO MPOCTPAHCTBEHHOTO 3apsijla, CO3XABAEMOr0 JIBUTaIONIHMHCS
prepe Hux 3gaekTpoHaMH. [103TOMy CKOpPOCTb ABHXEHHst Y C3aiu Je-
TALIHX 3JICKTPOHOB BCeria MeHblle, 4eM Y Bnepegd Jeramux. Ilo
3TOf TpHYHHE NP HeGOJBIINX MOMOKHTENbHBIX HaNpPSIKEHHAX Ha aHo-
Jle 3HauNTeJbHas 44CTb 3JEKTPOHOB MPOCTPAHCTBEHHOro 3apsjga obJa-
J4€T HaCTIbKO MaJbIMH CKODOCTSIMH, YTO OHH, He JOCTHras aHona,
BO3BpALLAIOTCs 06paTHO HA KaTop.

[lo Mepe nepeiBUKeHUs MNOJN3YHKA MOTEHUHOMETPa B TNOJOXKEHHE,
oTMeueriHoe unppamu 4, 6 W T. 1., aHONHOe HampsKeHnue. Oyaer BCE
yBeJIHYMBaTECSl, @ BMeCTe C HMM Gy/eT yBeJHUHBaTbCA MPUTArHBaouiee
B.:MAHMe aHONA M COOTBETCTBEHHO CKOPOCTb JBHMXCHHA 3/1eKTPOHOB B
aamne, Bmaronaps 3ToMy BCé 6GoJbluias YacTb 3/]€KTPOHOB H3 NPO-
CTpPaNCTBAa KOKPYr Katoja GyleT mMonafaTh Ha aHON. W aHOAHLIH TOK
6yneT BO3pacTaTh, a8 MPOCTPAHCTBENHbIH 3apHJl COOTBETCTBEHHO YMEHb-
LLATHCH.

Haxonel, npn HEKOTOPOM TOJOXKEHHH MOA3YHKA TIOTEHIHOMETPA TOK
B JlaMne AOCTHIHET MAaKCHMAJBHOH BEJHUHHSL, STO MDOM3IOHAET B TOT
MOMEHT, Koraa B pe3y/bTaTe BO3POCIICTO HANpAXeHds aHOJa ero
UEHTATHEAKIEE BO3ACHCTBAE ‘HACTOJLKO BO3DACTET, YTO BCE 3JIEKTPO-
Hbl M3 MPOCTPAHTBCHHOrO 3apsia OGyayT MonajaTh Ha aHOL

Hanvuefiniee ypesnyeHne aHOAHOrO HANDSUKGHUA YyXKe He MNpHBe-
H8T K yBeqMuenuio aHOJAHOrO TOKA, HeCMOTPsi Ha TO, 4YTO MPH 3TOM
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npHTArHBalolnee BosneficTBre aHonma Gyner pacTH. ITO OGDBACHALTCSA TEM,
9TO YHCJAO BbIJAETAIOWHX W3 KaTOJa 3JEKTPOHOB OCTa€TCs MOCTOSHHLIM
L 3aBHCHT TONbKO OT €ro CIOCOSHOCTH HCHYCKaTb 3jeKTPOHBL

MakcuManbHoe 3HayeHNde TOKA B jaMIe Ha3blBaeTcsi TOKOM Hachlile-
wna. TOK HachilleHWsl jaMnbl paBHSeTCAd TOKY smuccud. Yem Gonblue
TOK SMHCCHH JaMMbl, TeM GoJbile TOK Hacbiuienus, [Ipn ymeHbuwiennu
Hakaja JaMnbl COOTBETCTBEHHO YMEHbIaeTcss TOK 3MHCCHH H, CJeJloBa-
TCJBHO, YMeHbIIAeTCsl TOK HachllUEHHs.

He y Bcex naMn uMeeT MeCTO pe3KO BbIDaXKeHHLI BepXHH# H3ru6
xapakTepucTHkn. Tak, Hampumep, y JaMN C OKCHAHBIMH KAaTOAaMH OH
riosyuaeTcsl MJAaBHLIM, W TOK HACHIIEHHs MOSBJSIETCS NPH oyeHb GOJib-
IIHX HAMPSDKEHHAX HA aHoje. .

Ilo pesyanTaTam H3MepeHHH, KOTOpDhle OGHIYHO 3aHOCATCS B Tab-
NIy, CTPOAT XapaxTepucTHKy Auona. Ilpumep Takoit Tabauupbl npuse-
AéH uuke (cM. Ta6a. 1). XapaxTepucTHKa AHOAA, MOCTPOEHHAst B CO-
OTSeTCTBHH C. JAHHBIMH, YKa3aHHbLIMH B 3TOH Tda0.Hle, NOKasaHa Ha
puc. 11,

Ta6auna l

3asHCHMOCTh AHOTHOrO TOKa JHONA OT BCAHYMKH
AaHOAHOro HanpaMEeHud

Hanpaxenue

Ha aHopne, 6 30

0]10][ 20

40 50|60I70'80

Tox anona, xa

0 ’ 1,5 3,8‘ 7,2|]2,0 15,8l19,2!20,0‘20.0

Tlo BepTHKanbHOA ocH Ha pHC. 11 OT/IOXKeHbl 3HaJeHHs aHOLHOrD
TOKa B MHJUIAAMIepaX, a MO rOPH3OHTAJbHOil — 3HAYeHHS AHOAHCTO
HanpsikeHuss B BosbTax. Kpusas I monyueHa npH BanpskKeHWH HaKa-
Ja, paBHOM 4 6, a KpuBas 2 mpH HanpsikeHHH Hakana 3, 6 6. Kax
BHIIO M3 DHCYHKa, NMpH YBEJHYEHHH HanpsKeHHs HaKaJa TOK Hachl-
IIeHHs1 JaMilbl BO3pacTaer,

Jlnonsl pasnuuHbIX THNOB, KaK M IpYrue JaMImbl, OTAHYAIOTCH CBO-
HMH MNapaMeTpPaMH ¥ XapakTepHCTHKaMH. K ocHOBHLIM napamerpam auona
OTHOCATCS CJefylollre MOCTOsHHbIE /IS ONPENeJIEHHOrO THMma Jamn Be-
JIMUMHH: Hanpsixesue Hakana U,. ToK Hakana [, TOK amuccun /g
Kpome Toro, nuoib pasjHyHBIX TUNOB DasjHYalOT HO KPYTH3He HX Xa-
pakrepHcTHKH. YeM ObicTpee HapacTaeT BelWUHHA aHOAHOrO TOKA HHOra
NpH YBEJHYEHHH AHOMHOrO HanpsiKeHHs, TeM Gosbile KPYyIH3HA Xapak-
TEPHCTHKH AMOJA. 3HaueHHe KpPYTH3HBHl 0603HaualoT OyKBO# S H BbI-
PaXaIOT YUCAOM MHJUIHAMIEpP, HAa KOTOPOE yBEJHUHBAETCH  AHOMHbI
TOK 1MoNa NMpH YBCJHUEHHH AHOJHOrO HANPSKSHAST HA OAMH BOJBT.
Tak, nanpuMep, eclM HamHCaHO, YTO KpyTHsHa awodaa S =3 ua/s,
TO 9TO 03HAYaeT, YTO MPW yBEJHYEHHH AHOLHOTO HanpskeHns Ha 1 8
ero aHolHBIH TOK BO3pacTaeT Ha 3 Ma.

Jpyroii Baxublfi MapameTp, KOTOPHIM XapaKkTepu3yeTcs IHON, —

BCJIHUHHA ero BHYTpEHHEro CONpOTHRJICHHS, KOTCpoe OH
OrasblBaeTt nepeMeHHoMy TOKY. BHYTDeHH@e COIPCTHBJIEHIIE
AHONA He NOCTOSIHHO, a 3aBHCHT OT BeAWYHBBI H NGASPHOCTH
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Tok Haceluwernun

=~ 2083 ox.

QHOJHOTO HANpSIKEHUs, NPHIOXKEHHOro K Anomy. Tak, Hampmmep, Kor<
Aa K aHONy NuOAa MPUJIOXKEHO OTPHIUATEJbHOE HANpsiKeHHe, ero BHYT-
pennee CONpPOTYBJEHHe GECKOHEUHO BEJHKO, M NMO3TOMY TOK uepe3 XHOX
He npoxoauT. Haumenbilee 3HaueHHe BHYTPEHNHEro CONPOTHBICHHUS
JUOL MMceT B Mpelciax cpefHell mpAMoJuHEHHON YaCTH XapaKTepuCTH-
KH, Tle KPYTH3HA HMeeT HaHe

I (ma) U4 Gonbluee 3Havenne. B mmxe

it Hefl 4aCTH XapaKTepHCTHKH,

/ a y naMn ¢ Boab(MPaMOBBIM

7 KaToXoOM H B obnactd €8

15 / 2 Y366 BepXHero 3ark6a, BHYTpeHHe®

y 728 CONMpPOTHB/IEHKE JaMIbl yBe-

o JIMUHBaeTCs.

/ BuyTpcHHee  comporuBiie-

5 /| HMe JilaMnmbl H3MepseTcs B

4 oMax H oGo3HauaeTcs OYK-
/ Boit R;. ﬂ;!\)ﬂ onpeseeHNs
BeavunHel K;  Heob6xonuMo
0 W 20 % 40 3 60 W 8UYff) pazpenuth BeHUHHY U3MEHe-
HHSl aHOAHOrO  HaNpsKeHud
Puc. 11. XapakrepucTuka NMOAA ya BenHuHHY BHI3BAHHOO HM
'M3MEHEHHs] aHOJHOTO  TOKa.
Tax, Hanpumep, BHYTPEHHee CONPOTHBIeHHe K; nuona B cpelHeR ya-

CTH Cro XapaKTepUCTHKH, NMOKa3aHHO# Ha puc. Il, pasHo

4020 108
Ri= 5619=0,0072 = 06,0045 a

HaxoHel, nocieaHuii, BecbMa BawHbIA TlapameTp, KOTOpbI Xapaks
TepU3yeT KaxkAylo JiaMIly, — BeJHYHHA JOMYCTHMOA MOIUHOCTH pacces-
HUsA Ha anogme. [eso B TOM, 4TO 3/EKTPOHBI Pa3BUBAIOT ION BJIHAHAEM
HampsiXeHUs, TPHJIOKEHHOro K aHORy, GOJbIIYI CKOpOCT H Giaroga-
ps 9TOMy Co 3HAyHTeJbHOH cHJof ypapsworca B Hero. [Ipu 3TOoM aHoR
HarpeBaeTCsi, MOXET PACKaJHTbCH M Jaxe pacmiiaBuThed. UeM Gosb-
Ile aHOJAHOE HaMpsiXKeHHWe, TeM GoJiblle CKOPOCTb 3JEKTPOHOB H, B
CcBO:O ouepelb, 4YeM Gosblile TOK 4epe3 XHOK, TeM Ooubliee YHCIO
9JIEKTPOHOB OJHOBpPeMeHHo yAapsier B aHof. [TosTomy  KonHuecTso
Tenna, BHIAEAAEMOro Ha aHONE, 3aBUCHT OT AHOAHOrO HANpAXeHHS H
anonHoro TokKa. [IponsBefleHde STHX ABYX BeJIHYHH DPAaBHO MOILIHOCTH
paccesiHHsl Ha aHoIe.

BhineneHne Temia Ha aHome ecTh GecrnojiesHas H Jaxe BpelHas
notepst momuoctH, IIpH oYeHb CHJIBHOM HArpeBaHHM aHOJa JIaMIa Bble
Xoaut u3 crpos. [losToMy MoluHOCT, paccestHHsi He NOJXKHA MpPeBHl-
AaTb HCKOTODYIO AONYCTHMYIO IJIS NAaHHOTO  THHA JIAMMBl BEJHYHHY.
Io nonycTHMOli MOLIHOCTH PacCesiHHsl TOrO HJIH HHOTO THNA JIAMIIK CY=
JAST 0 TOM, B KaKOM YCTPOHCTBe €€ MOXHO HCMOJIb30BaTb.




KCNOJIb30BAHUE KEHOTPOHOB

CTPOMCTBO suinpsMuTesieil, 06eCNIeUHBAIOLIMX THTAHHE AHOAHBIX
Hened JaMIl PajHONDHEMHHKOB H APYTMX YCTPOHCTB, OCHOBaHO Ha HC-
NOJIb30BAHHH KEHOTPOHOB. Takue BBHIIPSMHTEJNH Ha3bIBAIOT KEHOTPOH-
HEIMH.

Cxema mnpocTefilllero KeHOTPOHHOro  BBLINPSIMHTEJS NOKa3aHa Ha
puc. 12. PaGoTa 3710ii cCXeMbl IPOHCXORHT C/IeAYIOLIMM 00DPa30M: NPH 3aMK-
HyTOM BbiKJiouatese B B uent nepsuunHoii 06MOTKH CHJIOBOIO TpaHchop-
Matopa Tp TpOXOZHT TNeDPEMEHHbI TOK, BCJAEACTBHE 3TOro Ha
KoHUax o6MOTKM I, uMelommefi GOJIbIIOE YHCJIO BHTKOB (3TY OGMOTKY
HashpBaloT nosbiwaiomeil), © o6MoTkH [/], nmetomeil He6oMbIIOE UHCIO
BHTKOB (3Ty OGMOTKY Ha3bIBalOT HaKaJbHON), CO3XAIOTCA HANPSKEHHs,
NponopUHOHabHbie KOJHUeCTBaM BHTKOB. Hanpsokenwe o6morku IIf
CHJIOBBIX TPAHC(OPMATOPOB PaiHONPHEMHHKOB ObiBaerT mnopsiaka 4—95 86,

Puc. 12. CxeMa OJHOMONYNEPHOAHOTO BHINPSIMMTENS

OHO JOMKHO ObITb DaBHO HANpSXKEHHIO HaKaJa IPHMEHAEMOro KeHo-
Tpona. Hanpsixenwe nopeimiamouniefi o6MOTKH — 9THX TPaHC(OpMaTopos
200—300 s.

IMon nmeficTBHeM HampsXeHHs Hakajla uyepe3 HHUTb HaKajla KeHo-
TPOHa NPOXOAHMT TOK M pacKanser e€, MOITOMY OHA HayHHaeT HCHYCKATh
8ekTpoHbl. OfHAKO TOK uepe3 KEHOTPOH MOXET IPOXOXMT TOJBKO TOr-
Ja, Korga Ha ero aHofe ByZeT MNOJOXHTE/NbHOEe HANPSKEHHE OTHOCH-
TelbHO KaToja. BBHAY Tord, urto mepeMeHHoe  HaNpsDKeHHe CeTH, a
TaKXe H HalpsKeHHe Ha KOHIAX moBbialouedl o6MOTKH TpaHucdopma-
TOpa NepHOJAHYECKH H3MEHSIOT CBOIO NOJSIPHOCTb, TOK Yepe3 KeHo-
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TPOH M HArpy3ouHoe COUDOTHBJEHHE R, TDPOXOAKT TONBKO B Tedennd
ITOJIOXKHTEJbHEIX noiynepuofos (puc. 13).

Takum 00pasoM, PacCMOTPEHHHIA BHIIPSIMHTENb NPONYCKAaeT TOK
yepes Harpysky TOJbKO B TeueHHe ONHOr0 HOJYNEepHOHa, NMOSTOMY OH
HasbiBaercsi onHonosyneprHoAHbiM. HemocratkoM Takoro suimpsMuTesst

SIBJIAETCA TO, YTO OH CO3MaéT

U, ,~Hanperse B Harpyske IpepbIBHCTHIA
noGsut. o0momiu mp-pa ToK. Jlas MojiydeHus mocro-
SHHOTO TOKa, Heo6X0[HUMOro
. /,.\ /,\ ¢ Ins MHTAaHHS aHONHBIX Hemed
0 ) JaMn pamHONpHEMHMKaA, Ta-
H i\-.-/; i Gpern KOA BbINDSMHUTENb NPHXOAHT-
' ' ' : ! csl cHabxaTh PPOMO3AKHM H
I —moax § 'mﬂw/"f Ouunplraumeny HIOPOTMM  YCTPORCTBOM ISt
H : : H ! CrilaXWBaHWs NYJbCAllMH —
+\ e \! 3/4\ ¢ ¢unbTpOM.
0 B npuémuuKax, a 1akxeB

CGpenn JIPYTHX pajHOycTpoAicTBax 4Ya-
L€ HCIOJL3YIOT ABYXNOJymes
pPHOAHBIE BBLIIPSMHTENH, 00«
Jajalonide pPAROM  1IPEHMY-
LECTB N0 CPABHEHHIO C OLHO-
nonynepuoaubIMH. CxeMa NBYXNOJYNEPHOAHOro BHINPAMUTENS [OKAa3aHa
Ha puc. 14. B Helt ucmoabsyeTcsi ABYXadOLHLII KeHOTPOH, KOTOpBIH
npeAcTaBasier cofofi  ABa KEHOTPOHA, NOMCIHCHHBIX B ONHH 0O«
mwuf Gamion (puc. 15). IloBuiaiomass o6MOTKA CHJAOBOrO  TpaHC-
dopmaTopa  3TOro  BHINPAMMTENss HMMeeT ~BABOE  GoJiblue  BHT-
KOB, YeM B MoBbimawlel 06-
MoTKe TpaHchopMaTcpa of-

Puc. 13, T'paduku oaHonosynepu-
OJHOrO BBIMPSIMJEHHS

HOMOQJIYNEPHOIHOTO BHINPSMH- ”N\ r.-/
Tens, 4 HMeeT OTBGJ OT Cped- a
HeH TOYKH.

CxeMa HBYXTCJIYNepAOaHO- 8
ro eminpamutens cobpaua ta- I
KHM 00p730M, YTO B OIMH H
TOT K€ MOMEHT HaNpsaKSHHS /7
Ha OGOHMX aHOMAaX MDOTHBO-
MOJI0XHE! Mo 3HaKy. [Tostomy
B Nepsblit nosvioepHox pato-

TaeT TOJNbKO NEpBHIl  aHOZ,

TOK TMPOXOAHT uepe3 MepBYiO S+
MOJIOBHHY BTCPHYHOH 03MOT-
KH H COfiDOTIIBJCHHE Harpya-
ku. Toxk uepe3 BTOpOH aH"A
He NMpPOXOIMT, TaK Kak K Ie-
My NDUJIOXKeHO OTpHILaTelbHoe HaupsiKeHrne. B Teuennme Breporo moxay-
Mepuoia K BTOPOMY aHOAY MpPHJIOXKEHO MONOXKHTENbHOE HaNpsKeHHe H
MO3TOMY TOK MPOXOAHT YcDe3 Hero, BTOPYIO MOJOBHHY TOBBILIaoLIeR
OGMOTKH M CONDOTHBJIGHHe Harpy3kH. B To ke BpeMsl B IIeNH MepBOro
aHOMA, K KOTOPOMY B 3TOT MOMEHT IIPUJIOKEHO OTpPHLATeJIbHOe Hanpsie
teHHe, TOK He NpoxoauT. Takum o6pa3oM, B TeyeHHe OGOHX MoJyyre<s
PHOIOB Yepe3 CONPOTHBAEHHE HArPY3KH NPOXOMHT TOK B OXHOM HampaBjes
Hud, Beauuuna sToro Toka u3MeHsieICsi TakK, Kak NIOKa3aHo Ha DHc. 164
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Puc. 14. Cxema paByxnonymepu-
OAHCTO BbIMPSAMHTEJS



STOT NyNLCHPYIOUHA TOK ¢ NMOMOUIbIO GHUILTPOB NPEBpallAOT B TOCTO
sikHHE Tok. Jlna 3TOR Henu npuMeHsalOT Gonee JeuiéBble M TPOCThIE
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Puc. 15. YcrpofictBo QByXaHOA-

HOro KeHorpona thma BO-188:
1 — gavon, zpu 3 — amomer, 4 — Puc. 16. T'paduku apyxnonynepuon-

LIOKONb 1) HOTO BHOpPSIMJICHHS

GHIBTPH, YeM B Clydae ONHOTNOJYNePHOMAHOTo BHIMpsMiIenus. Emxocts
KOHIEHCATOPOB M MHAYKTHBHOCTb Jpoccensi GUJIbTPa B 9TOM cayuae
MOTYT ObiTh CPaBHUTEJbHO HeBequkH. Biaromaps 3srtomy aByXmoayie-
PHOIHOE BHIIPSIMJIEHHE MEPEeMEeHHOTo TOKa Hallo LIMPOKOe MPHMCHEHHE
B pamuoanraparype.

1) HUao6paxenuss aamn, nomeiiéuusie B 3Tofi Gpoiuiope, 3alMcT-
sosadbl u3 kuuru B. C. Ipuropeesa u B. C. Ipuroppesa  «3aexTpoHs
Hble |4 HouHbie npubopui». Cpasbusgar, 1950 r.

PAd



TPEX3JIEKTPOILHASA JIAMMNA (TPUOJ)

=N T

MALAS

- PAIUOATIIIAPATYPE uacto BO3HMKaeT HeOGXOIHMOCTb YCH-
JICHHSI TIepeMEHHOTO TOKa WNu HanpsiKeHus. Jlis 3TOR LemH Hcmosn-
3YIOT TPEX3JIEKTPOAHblE JIAMNBI, COKPAWEHHO Has3blBaeMble TPHOAAMA,
VerpoficTBO TpHOLa M €ro YCJ0OBHOe M306pa)ieHue Ha CXeMaX MOKa3auo
Ha puc. 17 wu 18,

Kaxk BUZHO H3 3THX PHCYHKOB, TPHOL OTJIHYAeTCS- OT JAHOAA TeM,
4TO MeXJAy ero KaTOIOM M aHOJAOM pa3MellleHa MeTajJiiueckas CeTKa.
OG6biuHo 3Ta ceTKa BbINOJHsSeTcd B BHAe ciiipanu. CeTka UMeeT OT-
NeJbHbIA BHIBOA. MeXAy 3THM BH-
BOJIOM H KaTOJOM BKJIOYaeTcss Ha-
npsiXKeHHe, KOTOpPOe Ha3blBaeTcdl ce-
TOYHBIM HampsxenueM. OcranabHble
3JICKTPOAB TPHOLA BKIIOYAIOTCS TaK
JKe, 'KaK H y OOBIYHOIO AHOAA
(puc. 19).

IMon nmeficTBHEM  INPHJIOXKEHHOTO
MeXXNy CeTKOH Hu KarojloM Hamnps-
WeHHsT CO3MaéTCs  JNOMONHHUTEJbHOR

a 4
Cemka Cemka
= s
H
H
a 9
Puc. 17. Ycrpotict-
BO TpHOXa: Puc. 18. YcaoBHoe n3o6pa-
1 — xarox, 2 — ynpas= JReHHe TPHOLAOB:
BJIAIOLIAA CeTKa, 3 — a) TpMoxy TIIPAMOro Hakala,
aHoOQ 6) IOAOrpeBHBIT TPUOX

3JIEKTPpHYECCKOe MOoJe, KOTOpoe BO3lleﬁCTByeT Ha JieTdlllne OT KaToaa K
AQHOAY 3JIeKTPCHBL. Korza Ha cerke IleﬁCTByeT oTpuilaTeJbHOe HaMpd-
JKeHHe, BBUICTAIOUIME H3 KaTojda 3JIEKIPOHbl OKa3bLIBAIOTCA MoK nefict-
BUeM ABYX CuJI: npnmrusalouleﬁ CHJBl  TIOJIOZKUTEJBbHO 3aPAKEHHOro
@HONA H OTTAJKHBAIOUICH CUJIbI OTPHUATEJBHO SQDH}KEHHOﬁ cerkd. Ecau
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OTpHIlaTe/IbHOe HaNpAXEeHHe Ha CeTKe Majlo, To e€ OTTaJKHBaGlas
cHJa, }J.eﬁcmylomaﬁ Ha 3JICKTPOHBbI, HeBeJHKA, H MO3TOMY 4acTb 3JE€KT-

1 Tok cemmu

T Tok cemhu

Puc. 19. Bkmioyenwe tpuona:
a) mpAMOro Haxkana, 6) NOZOrpeBHOro. 3aech
M Ha JpPYTUX PUCYHKAX NYHKTUDHBIMU CTPEJIKaMM
IIOKa3aHO HamnpapJIcHME JABUIKEHUA 3JIEKTPOHOB

pOHOB mposeTaeT uepe3 ceTKy K aHony (puc. 20 a). Osxnaxko c yse-
JIHYEHHEM OTPHIATENbHOTO HAMpPSIKEHIs] HA CeTKe CTTaJKHBAlOIAA CH-
Jla, HeficTByIOIlast HA 3JMEKTPOHbl, yBesuyuBaercs. BcaenciBue 3TOro

Bc& MeHbIllee YUCAO HX Mposie-
TAaeT CKBO3b CETKY K a&aHody.
IMosromy aHomHsIli TGK COOT-
BETCTBCHHO YMEEbIIAETCH.
Haxkouel, npu HekOoTOpoM
SHAYEHN OTPHUATEJbHOro Ha-
NPSKEHUA Ha CeTKe BEJHYH-
Ha e€ O1TajJKuBaOUWEH CHIR
CTaHOBHTSH HACTOJBKO 60Jib-
LIOH, YTO HU OAUH 3JEKTPOH
yXe He B COCTOSIRHH TpoJe-
TeTh CKBO3b CETKY K aHony,
H NMOSTOMY aHOAHBIA TOK CTa-
HOBHTCS PpaBHBIM Hymio. B
3TOT MOMEHT JiaMna, KaK ro-
BOpAT, 3amepra (puc. 206).
Ecnn kK ceTke MNpPUIOXKHTH
He OTpHHATe]bHOe, a MHoJo-
XKHTENIbHOE  HampsiKeHue OT-
HOCHTEJBHO KaToAa, TO Ha
HCMyCcKaeMble KaTO/IOM 3JeKT-
poHBI 6ynyT jelicCTBOBaThH ABe
OLMHAKOBO HANlpaBNeHHbIE CH-
JIbll — TPHTATHBANINAS CHJa
NONOXKITENBHO  32PSIKEHHOTO
aHOMa W TNpPUTSArHBAaIOIIAs CH-
Jla MONOMHTE/IEHO 3apsiiKeH-
HOM cerkn. Baaronaps stomy
60nblIasi 4acTb 3JEKTPOHOB

+1208 Oy +1208

PO

Bt
083355

Puc. 20. Usmenenue aHOIHOTO TOKa

TPHOAA NPH PAa3NHUHBIX HAMDSIKEHUSAX

Ha cerke. Jliis mpoCTOTH PHCYHKa HeOu
HaKaja J1aMI He MOKa3aHh
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NpoJIETaeT CKBO3b CETKY H JNOCTHraeT aHoAa,

a Y4acTb NMPHTATHBAETCH

NCROKHTENBHO 3apAKEHHOA CEeTKON W Co3faéT B €€ uenu CeToy-

Puc. 21. Tpuon tuna YO-186:

1 — uuTeL Hakana, 2 — CeTKa,
3 — anon

il Tok (puc. 206). Ilpu no-
CTAaTOYHO GOJIBLIOM  3HAYEHHII
NOJIOXKHUTEJIBHOTO HAUPAMKEHUA Ha
CeTKe aHOAHBII TOK  yBeJuYu-
BaeTC O MaKCHMaabHOro 3Ha-
geHHsi, TIPH 3TOM 3HAYHTeJhHO
BO3pacTaeT M CETOYHbIA TOK
(puc 20e).

CeTKa HaxomuTcst Giuxe K
KaToly, UeM aHOf, NMO3TOMY H3-
MeHeHHe HalpsKeHHs Ha Heff
SHAYHTeJIbHO CHJIbHEe BJiMsieT HA
BEJIMUHHY aHOAHOIO TOKa, 4YeMm
Takoe e H3MEHEHHe BeNHYHHBI
HanpsixeHus Ha aHoge. Cuibroe
BJHSIHNE CETKH Ha BhUIeTaloulie
H3 KaTola 3JIeKTPOHBI [03B0JIsIeT
¢ NOMOILIbI0 HeGOJIBLIOTO, NPHJIO-
MeHHoro K mHeli, TepeMeHHOTO
HanpsyKeHus [OJYYHTb  3HAUU-
TeNnbHOe H3MeHEeHHe BeNHUHHb
aHofsoro Toka. TakuM o6pasowM,
¢ TOMOIIBIO CeTKH MOXHO ynpas-
JATb BeJHYNHOH TOKa B anojl-
HOM uend Jamnbl. [loatomy 3Ty
CeTKy HasbiBaloT YMpasasiowes.

XapaxkTepHcTHKa TP HU-
on'a. Bcesaruil TpHOA TOUHO Tax
e, KaK H IHOM, MMeeT Xapak-

*TePUCTHKY M TapameTphl, COOT-

BeTcTByloniHe ero Ttunmy. [Ipume-
pHl  HEKOTOPLIX KOHCTPYKUMH
TPHOAOB MNOKasaHsl Ha puc. 21
¥ 22, Tlpexne yeM HCNONb3DBATh
Kakofi-nu60 TpHOL B pannonpu-
€MHMKe MM ApYroM yctpoficTae,

O6BIYHO 3HAKOMATCS C €r0 XapaKTepPHCTHKOH M NapaMeTPaMn W NO HHM
CYAST O MPHIOAHOCTH JIaMITHl JAHHOTO THIA.
Jins CHATHS XapaKTePHCTHKH COOGHPAIOT cXeMy, H306paxEHNyl0 Ha

puc. 23.

Ta6anuuna 2

3aBHCHMOCTb AHOQHOTO H CETOYHOrO TOKOB TPHORA
OT BCIHYMHLI HANPDAXKEHUA HA CETKE

Hamnpa-
JKeHIe Ha
ceTKe, 8

[—-10—8 —6 |—4
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Usmepenne TnpousBofsit B cjenyiomeM nopsinke. Cravasa ycra-
FABJMBAlOT HOPMalJbHGE HanpsiKEeHHe Hakaja. 3aTeM ¢ TNOMOUIbIO
NOTEHUHOMETPA, BKJIOYSHHOrO MapajulelbHO aHOmHO# GaTtapee, o=
J4I0T HEKOTOpOe MOCTOSIHHOe Hampsix<eHHe Ha aHod, Hampumep 120 6.
ITocne 3Toro, H3MeHsisi MOJO-
JeHMe JBHXKKa  NMOTeHUHOo-
MeTpa, MOAKJIOUEHHOro K ce-
ToyHON Gartapee, H3MeHAIOT
HanpsixkeHie Ha CeTKe B He-
KOTOPBIX Mpejenax, Hanpumep,
or — 108 no myas. [lpm
9TOM yepe3 HEKOTOphie HH-
TEpBaJIbl CETOUHOro HamNpsiKe-
HHsl, HaNpHMep, uepe3 KaxX-
Jble [ABa BOJIbTa, C TOMOMIBIO
MHJIHAMOEPMeTPa, BKJIIOYEH-
HOTO B LeNb aHoja, H3Meps-
0T BENMYMHY aHOLHOTO TOKA.
3arteM nepekawyaTesneM
H3MEHSIOT MOJAPHOCTb CETOU-
HO 6Garaped H MPOLOJXKAIOT
H3MepeHHs, MOLaBast Ha ceT-
KY NOJOXKHTEJbHbe Hampsixke-
HHSA, HaNDHUMEP, OT HYJAA JO
4106, IIpn nONOXKHUTEALHBIX
HaNpsKEHUAX Ha CeTKe ORHO-
BDEMEHHO C H3VICDEHHEM
aHOZHOTO TOKAa H3MEDPSIOT Be-
JIMYYHY CETOYHOTO TOKa.

Pesynbrartsl H3MepeHH#
sanuceBaloT B Tabaumy
(cM. Taba. 2) wu 3areM 1o
HUM CcTPOSiT rpaduk wusMeHe-
HUsl AHOAHOrO M CETOYHOro
TOKOB B 3aBHCHMOCTH OT Ha-
NpsKeHHst Ha yrnpasJjsiomed
cerke (puc. 24). Puc. 22. Tpuon tvna 6P5SM

Ha sToM pucyHke Mo Bep- 1 — KaToR, 2 — cerka, 3 — amofi, 4 —
BBIBOJI CeTKM, 5 — KOHUBLI HUTM Haxajia,
THKaJH OTJIOXKEHbl 3HAYEHHS § — manmpaBNAIOWMA KIOY LOKOAA, T —

aHOLHOro ¥ CETOYHOrO TOKOB CHIOAsHbIe TIaCTUHEM
NMpH  pa3THYHBIX  HaNpsXKe-

HHUSIX Ha CeTKe, H3MEPEHHBhle MPH NMOCTOSHHOM aHOLHOM HaNpSIKeHIH
Ha anoge, paedom 120 6.

Kak BHIHO H3 DHCYHKA, PH H3MCHEHHH CETOYHOrO HaNpsiXKeHWsl OT
— 8 1o+ 46 anomHbl TOK H3MeHsieTCsl OT HyJs [0 BeJHYHHB TOKa
HacbimeHusi. ToK B LenH CeTKH NPOXOIHT TONbKO MNPH HaJHYMH Ha
Heil mosoXKHTeNbHOro Hanpsixesus. ITo Mepe pocTa 3TOro NoIOXKH-
Te/NBHOTO HANpPSKEHHs] CeTOYHH  TOK yBenuuuBaercs. [Ipu oueHb
GOJILUIAX MOJIOMHUTENbHEIX 3HAUEHHSIX CETOYHOro HAMpsiXKeHHs AHONHBIA
TOK JIaMIBl HayHHaeT NajaTh, a CETOYHLIA TOK PacTH. DTo MPOHCXOMHT
HOTOMY, uTo BCE GoJiblilee YHC/IO 3JIEKTPOHOB MPHTAHBAeTCH CeTKOdA M
LOTOMY BCE MeHblee HX YHCJO JOJETaeT KO aHOAa.
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Usob6paxénHasi Ha pHCyHKe XapaKTepHCTHKa  TpHoJa moJay-
YyeHa MNpH  NOCTOAHHOM HampAXeHHH HA €ro aHoje, paBHOM
120 8. Ecnu ¢ 3Toro TpHOAA CHATH XaPAKTEPHCTHKH INPH JIPYrHX aHOA-
HBIX Hanpsokenusx, Hanpumep, npu U,= 806 u Uy = 1606, 10 B Kax-
ZIIOM cJydyae €ro XapaKTepHCTHKa GyldeT MMeTb TaKOf e BHA, KakK H

oH

Puc. 23. CxeMa aafl CHATHS XapaKTEPHCTHK TPHONOB

nepBasi XapakTepucTuka, cHeArtag npn U, = 12086, Ho pacnonoxurcs
Jau6o mnpasee, nHGo JeBee or He€, Uem Goabllle  GynaeT HanpsikeHHe
aHoqHOW GaTapeH, TeM JieBee OyneT pacnonaraTbCl XapaKTepHCTHKA.
HaoGopoT, ¢ yMeHbllleHneM aHOJHOrO HaNpsDKEHHS  XapaKTepHCTHKa
OyneT nepemelnarthcs BnpaBo (pHc. 25).
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Puc. 24. XapakTepHCTHKa aHOQHOTO M CETOYHOTO TOKOB
TpHOZ#A

Ipu GoibluMX HANpSXKEHHSIX  HA aHOJe Uil 3aNUpPaHHs JaMIBl
HeoGxonuMo GoJibllioe OTPHUATENBHOE HATpSKEHHe Ha CeTKe, & TOK
HaCHIILEHHS MOJYYaeTcsi yXe INpH HeGOJBUIOM MOJONKUTEJIbHOM Ham-

SKEHHM Ha CeTKe, MO3TOMY XapakTepHCTHKa  pasMemaeTcs JieBee,
PH MaJsibIX HanpsKeHHAX Ha aHofie, HaoGOpPOT, yxe HeGoJbLIHE OT-
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pHLATE/bHBE HANPSKEHHS SaMHPalOT JaMmy, & MJIs MOJYYeHHS TOKA
HacblllleHHs] HEOOGXOAMMO GoJIbILOe MOJIOXKHTEJNbHOE  HampsiKeHHE HaA
CeTKe, MOITOMY XADAKTEPUCTHKA JlaMMhl pacnofaraercst npasee, Ta-
KM 06pa3oM, NMpH PAa3jHYHHIX AHOAHBIX HANpSIKEHHAX ONHA H Ta
e JaMa HMMeeT Dasjuiible XapPAKTEPHCTHKH, COBOKYMHOCTb KOTOPHX
Ha3HIBAIOT CEMeACTBOM XapPaKTEPUCTHK AAHHOM JiaMIIbL.

ITapamerps TpuoOJa. L(a)
OcHoBHEIe CBOHCTBA TPHOLOB Xa-
PaKTepU3yIOTCA CJAeAYIOLIHMH N3~ 5

paMeTpaMH: KpDYTH3HOH, BHYT-
PEHHHM COMpPOTHBJEHHEM H KO-
s dunHeHTOM YCHIEHHS.

Kpyrusuoi S xapakrepusyer-
Cfl YroJl HaKJOHAa X4PaKTepHCTH-
RH TPHONA, BhIpa)KaioulieHl 3aBH-
CHMOCTb MEXIY aHOLHBIM TOKOM
R HanpsikeunueM Ha cerke. Uem
Kpyde NONHWMAeTCsi 5Ta Xapak- %
TEpPHCTHKA, TeM OGoJjbllel Kpy-
Tu3Hoil o6nanaer Tpuon, Kpy- Puc. 25. CemeficTBO XapakTepHCTHK
TH3HA XapaKTePHCTHKH TpHoia TpHOAA
JIOKa3bIBAET, HACKOJBKO  H3Me-
HsleTCs aHONHBIH TOK TPH H3MEHeHHH HaNpsKEHHs HAa CeTKe Ha OAuH
BOJIbT NpH NMOCTOSHHOM HamNpsXKeHHH Ha aHOJe.

KpyTH3Ha XapaKTepHCTHKH TPHOAA Bbipaxaercs B Ma/e. Ecau,
HampHMep, KpYTM3HA XAapaKTePUCTHKH Kakoro-ju6o TpHOAa paBHA
4 ma/s, To 5TO 3HAYHT, YTO €ro TOK HM3MeHsieTCs Ha 4 Ma mpH H3Meile-
HHEM CETOUHOrO HampsKeHHss Ha 1 6. ¥ pasiuMyHbIX TPHONOB KpYTH3HA
HX XapaKTePHCTHK pa3JjHYHA, B 3aBHCHMOCTH OT KOHCTPYKLUMH /JiaMIbl
OHAa MOXET M3MeHsThCs B mpenesax oT 1 mo 10 xa/s. Kpyrusna xa-
PAKTepHCTHKH TeM GoJiblle, YeM Tyule CeTKa W 4YeM GJiMXe K Karoay
OHA pacnosoXeHa.

KpyTH3Ha XapaKTepHCTHKH JaMnbl H3MeHseTCs B 32aBMCHMOCTH OT
BeJIMUMHLI HanpshKeHHsi Ha ceTke. HauGoabiiero 3HaueHust OHAa JOCTH-
raer B o6GiacTH NPSIMOJIMHERHOR 9aCTH XapaKTeDHCTHKH H YMeEHbluaeT-
cn B obJacTax eé HHXKHEro W BepxHero cru6os. Uem GoJblie KpyTH3-
Ha NpsIMOJHHEHHOro y4yacTKa XapaKTepHCTHKH, TeM Jiyylle Jamna.

BHyTpeHHee CONpOTHBJIEHHe TpHona R; ONpenejseTcs OTHOLIe-
HHEM M3MeHeHHsl aHOAHOrO HAMpsKEHHs K BHI3BAHHOMY ‘MM H3MEHZHHIO
BEJINYHHBl 2HOIHOrO TOKA NpH TOCTOSHHOM HANpsXKeHHH Ha  CeTKe,
Taxk, HanpuMep, eciiM B JaMne NMPH H3MEHeHHH aHOJHOrO HaMpsXKeHUs Ha
10 6 aHOnHBIT TOK M3MeHsleTCsi Ha 2 M@, TO BHYTpEeHHee CONPOTHBJE-
HHe TaKoH JaMnel pPaBHO

108

Rs 0,002 a2

BuyTpenHee CONPOTHBJICHHE, TAK e KaK M KPYTH3Ha, He OCTaéT-

Cl MOCTOSIHHBIM MNPH pPasjiHYHBLIX HANpPSXKEHUSX Ha ceTke Jamnel. B

0671aCTH  NpPAMONMHEAHOH YacTH XapaKTePHCTAKH JIaMIbl BeJHYHHA

BHYTpEHHEro COMpPOTHBJICHHS YMeHbllaeTcs, a B 06GnacTaX CrHGOB yBe-

JMYHBaeTC. Y Pa3jJHYHBIX TPHOLOB B 3aBHCHMOCTH OT HX KOHCTPYKIUHH,

BLYTpPEHHEe COMDOTHBJEHHE DA3NHYHO H MOXeT Jexarb B Npefesiax ofr
1000 no 100000 ox.

AL

= 5000 o
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BaXHHM NapaMeTPOM, XapaKTEpH3YIOU[HM CBOACTBA TPHOAA, #B*
naercs koadHIueHT ycuaeHHs (06Go3HauaeMHId rpedeckoR GyKBolt u).
Kak ye yKasblBaloch, aHONHHMA TOK B TPHONE MOXHO H3MEHSTb JHGO
H3MeHeHHeM HanpsiXXeHHs Ha ceTKe, Ju6G0O H3MeHeHHeM HampskeHHs Ha
aHofe. ['ycras ® GaM3KO pacHojioXeHHasi K KaTOAYy ceTKa Bosfgeficr-
BYeT Ha 3/IEKTPOHH TOPaslo CHJbHee, 4eM HaJeKO PacloJOXKeHHb aHOL,
Tlo3TOMYy H3MeHHTb AHOAHBIA TOK HAa HEKOTOPYIO OnpeleNéHHYIO BejH-
YHHY MOXHO JHGO COOTBETCTBYIOIIMM H3MeHeHHeM aHOJHOro Hampsixke-
HHsi, JM60 3HAYHTEJbHO MeHbIIMM H3MeHEHHEM HampsKeHHs Ha
CeTKe.

Koadb¢hunuent ycuieHuss JjaMnbl NMOKas3hiBaeT, BO CKOJbKO pas
Gosbllle JOJXKHA GHITh BeJNHYHHA H3MeHEHHS! HANPsKEHHdA HA aHode, 1O
CPaBHEHHIO C BeJIMUHHOX H3MeHeHHsl CeTOYHOro HampsKeHHs JIA Monay-
YeHHs] OIHHAKOBOIO M3MEHeHHs aHOXHOro Toka. Hanpumep, ecin nme-
eTCSl JIaMNa, B KOTODOM HJsi M3MeHEHHs aHOAHOrO TOKa Ha 2 Ma He-
GOXONMMO JHGO H3MEHHTh aHOXHOe HampslKeHHe Ha 18 6, JLGO H3Me-

* FHTb CETOYHOe HampsikeHHe Ha 3 6, TO e€ Ko3((dHHHEHT yCHJIeHHS p2=

BeH p = —3—:6. B 3T0M ciayyae MOXHO CKa3aTh, YTO CeTKa BO3Aei-

ATSVET HA BBLIETAIONMEe M3 KAaToAa 3JEKTPOHH B IIecTb pa3 CHIAbLHEE
aHoza.

KosdpunueHT ycunenHss TpHona, Tak ke KaK H ero ApyrHe napa<
HMETPLI, 3aBHCHT OT ero KOHCTpyKuuH. UeMm ryme u Giuke K KaToxy
pacnoioXena ceTKa, TeM OGoJbile Ko3(QHIHEHT ycHJAeHHS. Y TPHOLOB
Xo3(pHiHeHT yCHIIeHHs M3MeHsieTca B npenejax or 4 go 100.




NPUMEHEHHE TPHOIA
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ZJ PUOJL uacro HCNOJb3yeTCss B panHOANNaparype IUisl yCHJIEHHs me-
peMeHHOro HamnpsiKeHHs HH3KOH (3ByKoBoi) uacroiel KpoMe Toro, oH
MOXKET MPHMEHSITbC B TreHepaToOpaxX, NpelHa3HauyeHHbIX AJs MoJayye-
HHsl TIEDEMEHHOT0 HAaMpsKEeHHs KaK HH3KOM, Tak H BLICOKON uacToT, a
Tak)e B HEKOTOPHIX INPYTHX CXeMax.

Ipocreiiiuas cxema yCHJIEHHsi MOXeT OBITb OCYIUECTBJEHA ¢ [O-
MOIUBI0 OJHOTO TpHoJa. Takast cXeMa HAa3bIBaeTCsi CTYIMEHbIO YCHJEHHUs,
{IpuMep cxXemMHl CTyHeHM YCHJEHHsT HH3KOM UYacTOThl MoKasad Ha
puc. 26. Dra cxema cooepxuT Jaamny JI, Gatapelo Hakana b, u Ga-
1apeto avona B, Ha Bxom cTynmeHn BxaIOYGH s/ieXTPOMarHuTHbLIA 3BYKO-
CHEMaTesb 3, a Ha BHXOH rpoMKorosopuTtend [,

Prc. 26. CxemMa CTynmeHH YCHAeHMsl HHM3KON YacTOTH

PaSota 3Tofl CXeMBl NMPOHCXOAUT CAexyromuM o6pasoM. Ilpu Bpa.
nieHuu rpaMModOHHOA MJIACTHHKH HrJla $BYKOCHHMATeNs CKOJb3UT NG
el H3BMJHMCTOH «3ByKoBOl» Goposnke, B peayabrare sTOrOo MoABHIKHOMH
fIKOpPb, K KOTODOMY OHa HpHKpeIJeHa, Koje6JeTcss ¢ 4acTOTOH 3ByKa,
SalHCcaHHOro Ha IIaCTHHKE. B cBolo ouepenb KojeGaHHS SIKOPSL BLI3bl-
BalOT H3MeHeHHe BEJIHUYHHH H HANpPaBJEHHS MarTHHTHOTO MOTOKA B Ka-
TYWIKE, PACHOJIOXEHHOH MeXAy MOJIOCaMH INOCTOSIHHOrO MariuTa BBY-
KocHHMaTteNsi. Bnarosaps sToMy B STOH KaTyllke HHAYKTHpyeTcd me-
PeMeHHOe HanpsKeHHe 3BYKOBOIl YaCTOTHI, KOTOpPOE OKashiBaeTcsi MOM-
KJIOYEHHHIM MEXAY CeTKOH M KaTOAOM TPHOAA.

IlepemenHoe HanpsiieHHe HA CETKE H3MEHSIET BEJHYHHY AaHOZHOrO
TOKa TpHoja. BeaefcTBHe sToro nporekarouiuii yepes o6MOTKY FPOMKO=
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roBopuTeNist TOK H3MEeHsieTcsl C 3BYKOBOM 4ACTOTOR W 3acTaBJsier ¢ 3Ttoft
ke uacToTo#t KosneGatbesi ero muddysop. Takum obpasoM, Gaaropaps
VCH/JIMBAIOILHM CBOHCTBAM TPHOAA MPH MOMOILH OYeHb HE3HAYUTEJHHOIO
NePEeMEHHOro HaNpsXKeHHS Ha CeTKe, BO3HHUKAIOILEro 3a CYéT caabhix
KojneGaHHl HIabl 3BYKOCHHMATCJA, TNOJNYYaloTCA 3HAYHTENbHBIE H3MeHe-
HHs aHOJHOTO TOKa, CO3JalollHe 3BYK B TFPOMKOTOBODHTEIE.

Ias Toro, utoGbl Jyylile TpeAcTaBHTb ce6e, KaK 5TO NPOHCXOMIMT,
o6paTuMcst K XapakTepuctuke tpuoia (puc. 27). DyneM cuurats, uto
npy BOCNPOM3BENEHHH 3BYKO3aNHUCH 3BYKOCHHMATeNb CO31aéT mnepemaei-
HOoe HafpsieHHe Ha CeTKe JaMIbl, KOTOpOe H3MeHSieTCs TakK, KaK MOoKa-
3aHo Ha kpusofil/ . B mnepBblii MOMeHT BpeMeHH, 0603HaueHHHA UUP-
pofi I, HanpsKeHHe Ha CeTKe paBHO HyMO. [To3ToMy aHOAHBIA TOK B
3TOT MOMESHT PABEH BEJMYMHE, OTMeueHHOH cKubkoi J. B momentr 2
HanpsXKeHHe Ha CeTKe CTajlo MOJOXHTENbHBIM, 6aarofapsi 3ToMy aHOL-
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Puc. 27. I'paduk u3MeHeHHs aHOLHOTO TOKA
TpPHOKA NPH H3MEHEHHH CETOYHOro Hampsixke-
Hus: U — aMminTyfa u3MeHeHUs Hampsike-
HHA Ha ceTke, ] _ —aMniuTyna H3MeHeHHS
aHOMHOro TOKAa MJH, KaK TOROPAT, €ro Iepe-
MeHHORt  cocraBasiowed, I_ —rTok mnoxos

(aHorza ero Ha3blBAalOT MOCTOSIHHOM cOCTaB-
JAfIOel aHONROro TCKa)

HbIi TOK yBeNHYWJCA KO 3HAYEHHS, OTMeYeHHoro CcKoGKofi 2. B MoMeHT
3 manpsieHHe HA CEeTKE YMEHBIUIHJOCh H CTajo DaBHO HYJIO H, CJIeRO0-
BATEJIbHO, YMEHDbIIMACS aHONHBIA ToK MO 3HAUEHHS, OTMEUEHHOTo CKoG-
koii I. B MomeHT 4 HanpsiKeHHe Ha CeTKe CTajo OTPHUATENbHBIM, IO-
3TOMY COOTBETCTBEHHO YMEHBIUHJCH aHOAHbIH TOK JO 3HAYeHus, OT-
MeueHHOro ckKoGKoil 4.

Ilpononkasi 3TH paccyXIeHHs, Mbl Jerko y6exxnaemMcs B TOM, uTo
B Lend aHofia TOK H3MeHseTcs C YacCTOTON HM3MEeHEHHs HampsXKeHMs Ha
ceTke, AMnauTyna KoJieGaHHil aHOXHOrO TOKAa 3aBHCHT OT KPYTH3HH
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XapaKTepHCTHKH TpHona, Uem Goabille KpyTH3HA Namnbl, TeM CHIbHeE
HW3MeHeHWe aHONHOTO TOKa NPH OXHOA M TOA Xe aMriuTyle KoJeGaHui
Ha ceTke,

Ins BBICOKOKAYeCTBEHHOT0 BOCMPOH3BEICHHS 3BYKa YCHJIMTENbHAS
CTYNeHb [NOaXHa paboTaTh TakuM o6pascM, u9ro6el ¢dopma KpusBo#
M3MEHEHHs1 aHOAHOrO TOKa B TOYHOCTH COOTBeTcTBOBala QopMe Kpw-
BO/l HampsiXeHusl, CHIIMaeMOIO C 3BYKOCHHMaTesid. TOJbKO B 3TOM
cllyyae yxo He GydeT oULYlIaTb HCKaXKeHHH 3BYyKa.

OmHako pacCMGTpeHHasl Bbllle CXeMa CTYNEHH YCHJICHHA He MOMXKeT
ofecneydTb TakHe TPeGOBaHMA 1O TOH NPHUHHE, YTO MPH MOJOXKHTENb-
HbIX MOJIyNMEePHONax HanpsKeHHs Ha ceTKe B eé Ienu MPCXOIu1 TOK.

CeTouHbIX TOK, MpOTEKas yepe3 OOMOTKY KarTViUkH 3BYKOCHHMA-
Tend, CO3MaéT Ha Hell MajeHHe HANPsKeHHd. DTo NajeliHe HampXKe-
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Puc. 28. Hckaxenne ¢opmu
KPUBOfL aHOOHMOTrO TOKa 3a Puc. 29. Bkuaiouenue GaTapeu
c4éT TOKa B LRMU CETKH CeTOYHOro CcMelleHHs

HHS, B CBOIO OuYepeflb, BbI3bIBAET yMeHbllleHHe BEJHUYHUHBI HaNpsiKeHud,
CHHMAaeMOro ¢ 3BYKOCHHMaTelJsi Ha CeTKy Jammbl. TakuMm o6pasoM, mp
MOJIOMHTENBHBIX MOJNYNepHOIax HANpPAKEHHA aMIUIMTYAAa HanpsKCHHS
Ha ceTke MOJydYaercsi MeHblue, YeM Mpd OTpHuaTedbHbIX. COOTBETCTBEH-
HO H aMIVIHTYfa M3MEHEHH AaHOZHOrO TOKa IpPH OTPHUATEJIbHBIX IO-
JiyNiepHOax HANpsKEHHs Ha ceTKe GyfeT GoJblue, YeM aMIUJIHTYAA NPH
NGJOKUTENIbHBIX MOJYNepUoNax ceroyHoro Hanpsikeuds. HHbIMH cao-
BaMH, KpWBAs M3MeHEHHSl aHOLHOTO TOKa OyMeT HcKaxeHa (puc. 28).
Inst npemoTBpallieHHst HCKa>XEHHH B MaJOMOLIHBIX YCHIHTEMbHBIX
CTYIeHAX DPeXUM paGoThl TpHOLa BBIGHpaeTCs TaKHM, YTOGb! CeTOUHbLIE
TOKH OTCYTCTBOBaJIH. [/ 3Toro B HeNb ceTKH BKJIoualoT Gatapeio b,
TakuM 06pa3oM, YTOGHl K KaTOAy GblJd NMPHCOSTHIEH e€ niioc, a X LeNH
cetkn e&€ munyc (puc. 29). B 3Tom caydae ynpasnsiomas cerka Io-
Jly4aeT HEeKOTOpPOe OTPHUATenIbHOEe HANPsKCHHe OTHOCHTE/NbHO KAaToAa.
OTo Hanpsi¥eHWe Ha3blBAETCS HANPSKEHHEM CMEUIEHHs Ha CeTKe.
BesHunda OTpHUATENBHOTO CETOYHOrO CMeleHHsi BbiGHpaeTcs Ta-
KO, 4ToGbl OHAa HECKOJbKO IIpeBbllliajla MaKCHMaJbHYIO BEJHUHHY aM-
TUIMTYAbl NMepeMEeHHOTo HaMNpsKeHWs, IoJaBaeMCIO Ha BXOA CTYyMeild.
Baarogaps 3TOMy NpH NOJIOXKHTENLHBIX H OTPHIATENLHBIX MOJYIIEPHO-
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Max CeTOYHOTO HampsiKeHHs ofllee HAaNpsOKCHHE Ha ceTKe BCeraa
ocTaércsl oTpuuatenbHnM. IT03TOMy CeTOUHHIE TOK He BO3HHKaeT M
ycuauTens paboraer 6e3 HCKaXkeHWH.

BenHuHHa CETOYHOrO CMeLICHHSI BbHIGHpDaeTCs He TOJbKO M3 C€006-
paeHduii NpefOTBPALLEHHs] CETOYHOro TOKa. JIpyruMm BaxubiM ¢axro-
poM, onpelessloliiM €€ BeJHYHHY, SIBISETCH HeXeJaTeAtHOCTb paGoTH
B oOJacTH HEXHero crn6a XapakTePHCTHKH, TaK KakK B STOM cayuae
KpHYBas H3MeHeHHs aHOLHOTO TOKa TaKxe HCKaxaercd. Takoe siBleHue
HMEeT MeCTO IpH CJAHLIKOM GOMblIOM OTPHLATENbHOM CMeIIeHHH HJH
NPH OTHOCHTEJAbHO GOJIBLIOR AaMMJIHTYRe KOJNeGaHHA HanpsKeHHA Ha
cetke (puc. 30).

ITooToMy BeauumHy ceTOYNOro cMelleHHs JaMlbl BHOHPAIOT TaKHM
o6pa3oM, uToGbl NPH MAaKCHMalbHOM aMMJHTyle HAaNmps)KeHHs Ha CeTKe
KCIOJIb30BAJIACh TOIBKO MPSAMOJHHEAHAs YaCTb XapaKTepHCTHKH JaM-
Obl U TOMbKO B OGJECTH OTPHLATENbHBIX HAMPsiKeHHH Ha ceTke.
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Puc. 30. Mckaxenne (opMbl KPHEOH aHOLHOrO TOKa: a) TPH CJAHLIKOM
6OJIbIIOM HANPAMKEHHH CMellleHusi, 6) NpH CAMIIKOM GOJbLION
aAMNJMTYNe CEeTOYHOro HaNpsKEHUs

Jas ycunenus GONbIIMX HANpPsKeHHH HEOGXOAUMO, YTOGH mPsiMO-
JNUHEHAHbIl yYacTOK XapaKkTePHCTMAW JaMMbl MMeN [OCTATOUYHYIO BeJH-
urny. Ecan npu naHHOM aHONHOM HampsiKEHHM STOT YUacTOK XapakTe-
PHCTHKH HeJZOCTaTOYHO BeJMK, TO JJsi ero pacHiupeHHs YBEJHUHBAIOT
anojHoe Hanpsixeune, Torla XapakTepHCTHKa JlaMNbl MepeMermaeTcst
BleBo p e paboumfi yuacToK yBenHyuBaercss (cM. puc. 25).

TakiMm oGpa3oM, nas obecneueHusi BBICOKOKauecTBeHHOA paGoTHI
YCH/IHTENLHOR CTYNeHH Heo6XOAHMO NPABHIBHO BHIGPATb BeJHYHHY
&HOJHOrO HAMpPTIXKEeHHs, BENHIMHY HAMpSIKEHHs] CETOYHOrO CMemeHus H
BEJIMYHHY NEPEMEHHOro HAaNpsiKeHHs, MOABOAMMOrO HAa CETKY JaMilH,
IDYTHMH CIIOBaMH, HeoOXOXUMO MPaBHIbHO NOAOGPaThb pPeXHM PpaGoThl
JIaMIIHL,

Ilpn wWcnonb3oBaHHHM NOZOrpeBHHIX JaMN Garaped CETOUHOTO CMe-
LIeHHsl He MCHOAB3YIOTCS, B 2TOM ciiyuae B cXeMe YCHJMTENbHOH CTy-
NeHH ymoTpe6iseTcsi TAaK Has3bIBaeMOe CONPOTHBJEHHE aBTOMaTHYECKOro
CMeIleH s, BKJIOuaeMoe B llenh Karoia. [Ipumep Takofl cxeMun mpuBe-
IéH Ha pHc. 31,

IMocrosinHas cnaraiomlasi aHOAHOrO TOKAa JIaMEbl, IIPOXOAst 4epe3d
COTIPOTHBJICHHE ABTOMATHYECKOro CMelleHHss Ry, cosaér na HéM ma-
J€HHe HaNpsIKeHHs, paBHOE NPOH3BENeHHIO aHOJHOrO TOK& Ha BEJIHYHHY
COMPOTHBJEHHST CMellleHus. DTO HANpsKeHHe HCNOJb3yeTCs  B3aMeH
HanpsxeHusi GaTaped CeTOYHOrO CMEUlEHHS,
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Jins Toro, 4ro6H H3MeHeHHE AHONHOTO TOKAa He BJHAJO HA BeJHs
YHHY CCTOYHOTO CMeIUEHHS, CONPOTHBJEHHE ABTOMATHYECKOrO CMEleHns
IIYHTHPYIOT KOHIeHCaTopoM Cg, HMeEOWHM  JOCTaTOYHO  GOJBIIYIO
€MKOCTh.

O6MOTKa TPOMKOrOBODHTENA, MOAKMIOYEHHAS K BHXONY CTyNeHA
ycunendsi, oGragaeT ReKOTOPHIM colpoTHsjenneM. Baaromaps stomy
NpOXOAAIHA Yepe3 He& NMepeMEeHHHA TOK CO3MaéT Ha e€ KOHUaX Iepe-
MEHHOE HaNpAXKEHHWe, PaBHOE NPOU3BEJEHHIO CONPOTHBJEHHS HA BeJiH-
YuHY NepeMEeHHOro TOKAa, MPOTeKalolmero yepes 3ty o6MOTKY. 3To Ha-
npsixeHne OGLIYHO B HECKOJIBKO Pa3 Ooviblle MepeMeHHOro Hamnpsikeuks,

Puc. 31. CxeMa ycHiuTenAbHO# CTyHeHH €
ABTOMATHUEeCKHM CMEIlEHHEM Ha CETKY.

IIPHJIOXKEHHOrO K CeTKe JNaMnbl (MM, Kak FOBOPST, HA BXOJME CTYmeHH),
O7TmnomerHe EPEMEHHOTO HanpsXXeHHs Ha BBIXOfE CTYMEHH K NepeMeH-
HOMy HANpsKEeHHIO, NPHIOKEHHOMy K e DXONy, HasbiBaeTcsi Koddon-
HUEeHTOM yCHJeHHsi crTymeHW. Benuumna KosdduuueHTa ycHJICHHS CTy-
lieHH TeM 6oJblue, yeM GojibHie KO3(D(HIHEHT yCHJIEHHS JaMIbl.

B ycuJHTEenbHOA CTYmeHH MOIIHOCTb, BbillenfieMas IEpeMEHHBIM TO-
KOM B e aHONHOW IIeNH, 3HAUYHTENbHO NpEeBHIaeT MOIIHOCTb TOKA, Za-
TpaudBaeMylo B eé ceTodHOH Lend. ITpOKCXOAHT 3TO BCNeNCTBHE TOrO,
YTO B aHOAHON IENH WCNONb3yercsl SHeprus aHogHOR Gartapew. B ucnn
CCTKH PAacXOAyeTcs JHIIb He3HAYHTeNbHAsl MOUIHOCTb, HeoGXofuMas AN
ynpaBjieHHsi BEJHYHHOR TOKA, NMPOXOASIIEro B AHOTHOM UEMH.

Ha Bxon ycunuTenbHO# CTyleHu, u3o6paxénHoii Ha puc. 26, or 3By-
KOCHHMaTeJsi NMONAéTCs He3HaunmTeNbHOE mepeMeHHOoe HanpsKeHHe (ne-
catele moau Boabra), [lo3roMy Takas crymerb, pa6oraiomasi Ha Tpd-
one, 0KasbBaeTcsl He B COCTOSHHH OGECNEUYHTh JOCTATOYHYI0 MOULIOCTb
NSPEMEHHOro TOKa B IENH TPOMKOrOBODHTeNiss, ¥ TNOTOMY 3BV4aHue
rPOMKOTOBODHTENs nNoayuyaercss cqabuiM. [as TOoro, yToO6H MOJNYYHTh
rpoMKOe BOCTPOH3BeleHHe 3BYKO3aNmHCH, OGBIYHO NPHUMEHSIIOT He ORHY
CTyNeHb YCHJeHMs, a fABe. B 3ToM ciydae Ha BBHIXON TepBOA CTYNEHH
BMeCTO TI'POMKOrOBOpDHTeJsi BKJIOYAlOT aKTHBHOe conpoTuBietue. [lepe-
MEHHOe NaJieHHe HANpPSXKeHus 3BYKOBOH YacCTOTHl, CO3LaBaeMoe Ha 3TOM
CONPOTUBJIEHHH NepPeMeHHOH cOCTaBjsIoUlefi aHOXHOIO TOKAa, NOJAIT Ha
BXGA BTOPO# CTYNEHH YCHJeHMsi M IPOMKOIOBODHTEJb BKJIOYAIOT Ha ed
BBIXOA.



3KPAHHPOBAHHAS JIAMIIA (TETPOX)

JIS1 monyuenus Ha BbIXOJe pPagHONPHEMHHMKA WJIH APYroro pamuo-
yeTpoficTBa JOCTAaTOYHO OGOJBIIOH MOUIHOCTH — Heo6XomuMo  GoJbluoe
yCHJIEHHE MaJiblX NepeMeHHbIX HanpsiKeHHA KaK HH3KOA, TaK H BHICO-
Koi uactoTel, C NOMOMLIbIO OJHOM YCHJHTENbHOM CTYmeHH He YHaércs
OCYIIECTEHTb SHAYHTEJNbHOE YCHJIEHHe CcnabblX CHFHAJNOB OTAANEHHBIX
pagHocTaHuui, [103ToOMy NPHXOXHTCS MPHMEHSITb HECKOJBKO YCHJHTE/b-
HbIX cTymeHeil, BciiencTBHe 3Toro ammapaTtypa YCJOXHSETCS H YHOpO-
kaercs. Jlag Toro, yToGLI NMOJYYHTb GOJIBINOE YcUJIeHHe NPH HeGoJsb-
LIoM YHCJEe CTyNeHeH, HeOGXONHMO NMPHMEHATb JaMIbl C GOJBLIHM KO-
spdHuHeHTOM ycuieHHsi. [IpuMeHeHHe TPHQIAOB B 9TOM cJayuae He
Bcerja NaéT yHOBJETBODHTE/bHbIE Pe3yJbTATH, “TAK KaK OHH O6IamaloT
CPaBHHTENBHO MajbiM KoddduunentoM ycunenus (no 100).

Kax yxe ykaswBanoch, KO3QQHUHEHT YCHJIEHHS TpPHOLA 3aBHCUT
OT BO3JEACTBHS CETKH M aHoQa Ha BBUIETAIOlHE M3 KaTofa SJeKTPo-
HE. UeM GoJiblile BJHSIHHE CETKH H MeHblle BIHHHE aHOXa, TeM GoJib-
e KOo3pHUHEHT YCHIEHHS TPHOAA.

Jasi nopbiuleHHst Ko3(Q(¢HUHEHTa YCHJIEHMS TPHOLA MeXIy €ro
yrnpapasiolle CeTKOA W aHONOM IIOMELIAlOT JAONOJIHUTENBHYIO CeTKY,
HasbiBaeMylo SKpaHHpyioweil. B sToM cilyyae B JaMne BMecTo TPEX
SJIEKTPOIIOB CTAHOBHTCA 4YeThipe, TaKylo JaMImy HasbiBalOT TeTPOIOM
HIH 3KpanupoBaHHoll samnoil. K askpamupylowefi cerke HmoxBoAsT moO-
CTOSIHHOE MOJIOXKHTEJbHOEe HaNps’KeHHe M0 OTHOIIeHHIO K Karoxy. Baa-
ropaps 3TOMy BJHsSHHe aHONA, OTAEJEHHOrO OT KaTola HBYMS ceTKa-
MH, Ha 3JIeKTPOHbI, BLUIETAOlHe M3 KaToja, YMeHbllaeTcs, a Ko3¢-
¢buunent ycuieHHs JaMmbl yBenwunsaeTcs. CaM aHoj B 3TOM clyyae
NPHTArHBaeT 3JEKTPOHbI oueHb C1a60, 3aTO NMOJNONKHTENLHO 3apsKEHHAs
SKPaHHUPYIOUIasd CeTKa, OJHXKe paclnojioXXKeHHas K KaTody, CHJbHO NpH-
TACHBAeT BBUIETAIOHe M3 Hero 3JeKkTpoHbl, [losToMy oHH, Ha6pas
GOJIbIIYI0 CKOPOCTb, 0 HHEPUHH MPOJETAlOT CKBO3b Heé K aHOAY H
CO3MAI0T B €ro LEMmH aHOmHbIA ToX. Ilpn 3TOM HeGoJbllIOE HHCJAO SAeK-
TPOHOB MOMAajaeT Ha SKPAHHPYIOWIYIO CeTKYy H co3naér B eé HemH TOK,
KOTOPHI HasHBAIOT TOKOM 3KpaHHpylouedl cerkd. [las Toro, uTOGH
®TOT TOK GbIN HEGOJLIIHM, BEJHUHHA MOJNOXHTEJIBHOTO HAMPSKEHHS
OKpaHHDYIOIIEH CeTKH MOJXKHA cOCTaBiATh 25—50%; OT  BeJHUHHHL
AHONHOrO HaNpPSIKEHHS,

CyuiecTBeHHast poJib SKPaHHPYIOUled CETKH CKa3blBaeTcd Takxe H
B TOM OTHOIIEHHH, YTO OHa Pe3KO yMeHbllaeT EMKOCTHYIO CB3b MEXIY
CeTKOH M aHomoM, Giaromaps uyeMy YCTpPaHfieTCs BO3MOMKHOCTb Bpel-
HOro sBJIEHHS,, NPy KOTOPOM JaMma BMeCTO YCHJIEHHS NOABOJAHMBIX K

— 32—



Heft KoneGanMA caMa CJYXKHT NPHINHOR BO3HMKHOBEHMS KoseGauuf
HEKOTOpON YacTOTH — reHepalHH,

CxeMa BKJIOUGHHS. TeTpPOAa NoKa3aHa Ha puc, 32. Kak BugHO M3
9TOA CXeMbl, 3KpaHHPYIOLlas CeTKa IH- I
Taercsi OT aHOAHOA Garapeu. .z

Tok akpanupyomwefi ceTkn (Tak Xe
KaK M aHOAHBIH TOK) 3aBHCHT OT Ha-
MPSIXKEHUA HA  yOopaBJasiomel  ceTke.
Jnst HOpManbHON pPaGOTH  3KpaHHPO-
BaHHOM JaMnul TpeGyeTcs, 4TOGH Ha-
NpsiXKEeHHE 3KPAHHPYIOLIEH CEeTKH ocTa-
BaJoch MOCTOSIHHBIM M HE 3aBHCEJI0 Of
H3MEHEHHs TOKa B e& LelH.

Yro6sl nNpeROTBPATHTb  MOSIBJIEHHE
BPEJHOrO MePEeMEHHOTO HANPSIKEHHS Ha
SKpaHHPYIOLIEH ceTKe, e COeMHHSIOT C
KaToAOM Yepe3 KOHIEHCaTOp NOCTaToM- 'T;&"

HO Gosblofi émkoctn. B 3tToM cayuae

Gnaromapsi MajoMmy  compoThBienmio PuC. 32. Cxema BK/ioueHus
STOr0 KOHAEHCATOpa AJisi MEPEeMeHHOro  rterpoma: /5. — mepeMeHHas
TOKA NEPEMCHHOE HAMDKEHHE HAa 3K- o\ rapngomas Toka sKpa-
paHupyiouiefl ceTke CTaHOBHTCS He3Ha-

UHTEDHBIM, uupyiome# cerku, [;_ — mo-
Terpon Mo cpaBHeHHIO ¢ Tprogom CTOAHHAs coCTaBjfloas To.
MMeeT 3HaYHTeNbHBle NpeHMyllecTsa, Ka sKpaHupyiomeft cerku

3aKJiodaoLIHecs B TOM, 4To Giaromaps

Majiof @MKOCTHOM CBSI3M MeXJy yNpaBJsiiomefi ceTKof H aHONOM, OH,
B OTJIHUME OT TPHOAA, MOXKET HCNOJNBb30BAaTbCH B CXeMaX YCHJIeHHS
BBICOKOA yacToTH. KpoMe Toro, Terpoxs 06.1aJaloT BHICOKHM KO3¢dH-
IHeHToM ycuneHust (150—400).




NATUSJNEKTPORHAMA JIAMIIA (HEHTON)

i
Z
2] ETPOJ], uecMOTpst HAa CBOH NMpPEHMYLIECTBA [0 CPABHEHHIO C TPHO-
oM, Bcé xe He cBoGomeH oT HenocTatkoB. OCHOBHLEIM HELOCTAaTKOM
TeTpoja sIBNsieTCs HanMune B HEM TaK HasbiBaeMoil BTOPUYHOA 3IMHC-
cun, [Tocaenuss BHipaxkaercs B TOM, YTO 3JIeKTPOHBHI, yHapfii o6 aHoI,
BHIOHBAIOT M3 HEro 3JIEKTPOHHl, KOTO-
pele HasBIBAlOT BTOPHYHBIMH  3JIEKTpPO-
HaMH.

OkosI0 aHOjia U3 BTOPHUHBIX 3JIEKT-
POHOB  ofpa3syeTcsi  OTpHUATeJbHbIf
NMpPOCTPAHCTBENHBIA 3apsi’, a npH He-
KOTOpBIX  YCJIOBHSX, Korja Hanps-
JKeHHe Ha  JKpaHHpymowell  ceTke
oKa3biBaeTcsi GOJBIUMM, 4YeM aHOAHOe,
B €& Lenm BO3HHKAET TOK BTOPHYHBIX
SJIEKTPOHOB. BcuelcTBHe 3TOrO aHoA-
Hbill TOK NafaeT ¥ HopMalbHas pado-
Ta TeTpoAa Hapyiaercs.

SIBnenne BTOPHYHON SMHCCHH HMeeT
MecTo U B Tpuome. OnHako BblneTalo-
LIMe W3 aHOAA TPHOAA 3JEKTPOHBI BO3-
BpamIaloTcst o6paTHO Ha aHOl, TaK Kak
OHH HE MOTYT NPHUTAHYTLCA YNPaBJIAO-
el CeTKoi, NMoTeHmian hoTopoi o6hY-
HO 3HAYHTENbHO Huxe aHoaHoro, TToa-
TOMY y TpHOJA2 BTOPHUHAA 3MHCCHSA
3JIeKTPOHOB He Hapyuiaer paGoTH JaM-
1158

Jns ycTpaueHtist BTOPHYHOR 3MHCCHH
MeX1y 3Kpanrupylouleii ceTKoH H aHO-
JIOM NOMeIaloT emé OxHY CETKY, KO-
TODYIO Ha3blBAIOT 3aUIHTHOHR. DTy ceT-
Ky OOHIYHO coeluHsIOT ¢ KaTtojaoM. Ta-
KM 06pa3oM, B Jlamlle CTAHOBHTCS yKe
He UueThipe, a NATb 3JEKTPOAOB H
ed HasbiBawT neutogoM (puc 33).

Y
WA
~

\

Puc. 33. Tlenron:
a) u3ofparxkenue IMeHToAa Ha CXeMmax,
6) MyHMATIOPRbIA NeHToA Tima 2011,
JlaMniel, MMEIOLME TAaKYI0 KOHCTPYKIMIO,
_ Ha3bIBAIOTCA NANLYMKOBBIMY
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B nenToze BTOpHUHEIE SIEKTPOHH!, BHIGHTHE H3 aHOXA, He MOTYT
noJeTeTs N0 3KPAHHPYIOUIEH CeTKH, TaK KakK OHH OTTalKHBAIOTCH 3a-
IUTHOR CeTKOH, HMelolle OTpHUATENbHBIH MOTEHHHAN OTHOCHTEJIBHO
aHOMA, BCJEACTBHE 3TOro OHH MOMaxalOT OGPATHO HA AaHOM.
3amuTHAA ceTKa JenaeTcA pPeiKof, NMOSTOMY OHa He MpensTCTayeT
IPOJIETAHHIO 3INEKTPOHOB K3 KaTola Ha aHOL. B HeKOTOPHIX KOHCTpyK-
UHSX MeHTONOB 33IHTHAA CeTKa COeNUHSETCS C KATONOM BHYTPH JaM-
Nbl, B 3TOM CJyuae OHa He WMEET OTNe/NbHOr0 BHBONA Ha ILoKone. B
Psile JlaMnm STa CeTKa MMEET CaMOCTOSTeJbHBIH BbiBoA (prc. 33a).
Daaropapa HaJHUMIO 3aIUHTHON CETKW BJHSHI'® alONa HA BbUIETAIOILAE

Q)

Puc. 34 Jlyyesoi#i Terpom:
a) cxema, 6) yCTPOJMCTEO M pPacCIOJIOIKEHYE 3TEKTPOROB
1 — Karoj, 2 — YIpaBIAOUIad CeTKa, 3 — 9SKpaHupylouasa
CceTKa, 4 — MAOIOJHUTENbHbIE SKDaHbl, 5 — aHoA, 6 —
JIy4M IIOTCKA SJICKTPOHOB

M3 KaTola SJCKTPOHHI ellié MeHbile, yeM Y Terpona. [Tostomy Kosdhhu-
LHEHT YCHJIEHHs MEHTONOB Bbllle, YeM Y TeTPOAOB, y HEKOTOPHIX THNOB
JlaMn OH JOCTHraeT HECKOJbKHX Thicsid., CxeMa BKJIOYEHHsSI TMeHTOJa He
OTJIHYAeTCsl OT CXeMBl BKJIOYEHHs TeTpona.

[Mentonsl Gnarofapsi CBOMM BBICOKHM KauecTBAM HAULIM LIHPOKOE
pacnpocTpaneHHe B pajuoamnnaparype.

KpoMe nenTonoB, B Hacrosiuiee BpeMsi IMHPOKO HCMOJB3YIOTCS TaK
Ha3biBaeMble JyuyeBble TETPOAB. B 3Tux namnax ssjaeHHe BTODPIrIHOH
SMUCCHH YCTPaHsSeTCs He C MOMOUIbIO 3aUIMTHOH CeTKH, Kak B MNEHTO-
Iax, a 6aarofaps crmelHallbHOMY pachloJIOXKeHHIO 3jekTponos. B Ta-
KOA jnaMne ynpapasiolmiasi H SKpaHHPYIOIAs CeTKH HMeIOT OAMHAKOBOE
KOJIMYECTBO BHTKOB M pAacCloO/araioTcsi TakK, YTO 3JIeKTPOHb NpPOJIETaloT
OT Kartoja K aHOAy Jiyiamu (puc. 34). Ilas npesoTBpaieHHs] CTONKHO-
BEHHsS 3JIGKTPOHOB C NPOBOJAMH, Ha KOTOPHIX YKpeNJeHLl CEeTKH, mnpd-
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THB HHMX pa3sMelleHbl ClelHalbHble 3KPaHbl, COeAHHEHHbIe C KaTONOM.
Stu 3KpaHbl, 06.1ajalolIHe OTPHUATENbBHBIM MOTEHIHAJIOM OTHOCHTEIbHO
2HO4A, OTTANKHBAIOT 3JEKTPOHH H MCSTOMY MNOCJEAHHE NBHraloTCsl TaK,
KaK NoKasaHo Ha puc. 34. B nyueBoM TeTpolde sKpaHHpylomwas ceTka
ropasfo GoJee oTaaNeHa OT aHOAA, YeM B OGLIYHOM Tetpole. B ToM
cayyae, KOrja [ONOXKHTeNbHbI NOTEHWHal 3SKPaHHPYIOlWed CEeTKH BHI-
Lle, "eM MOTEHUMAs] aHONA, OHA 3aTOPMaxKHBAeT 4acTb 3NEKTPOHOB, Je-
TA1IMX K aHoay, 6Jaromaps 3TOMY B NPOCTPAHCTBe MeXIy SKpaHipy-
Iolledl CeTKOH M aHONOM 3TH 3aTOPMOMKEHHLIE 3JI€KTPOHBI CO31AI0T OT-
pHuaTeabHblil npoctpaHcTBeHHbil 3apan. Ilocnennuit BuinoaHsieT. QyHK-
UMY 3alUUTHON CeTKH, TaK KakK MO ero BO3ZeHCTBHEM 3JIeKTPOHBI, BblI-
OGHTble H3 aHojla, BO3BPAllAlOTcAd K HeMy oGpaTHo.

JIOCTOMHCTBOM JyueBOil JaMnbl sIBJSIETCS MaJjbii TOK SKpaHHPYIO-
mel ceTkn ODTH JaMnbl  ynoTpeGAsioTcst, rAaBHbIM — 06pa3oM, B yCH-
JUTeNsX HHU3KOH UaCTOTH M B CXeMaX reHepaTOpPOB BLICOKOH YacCTOTHI




CJIO)KHBLIE JIAMITbI

WAL
NN

COBPEMEHHOM annapatype yacto ynotpeGasiiorcst CJOKHEIe
MHOTOCeTOYHble H KOMOHHHPOBaHHLIe JaMIEL

[IpuMepsl cxeM MHOrOCeTOUHBNX JaMn mokasanel Ha pue. 35. Hx
OCHOBHbIM Ha3HaueHHeM siBJfieTcs Npeo€pasoBaHHe 4acCTOTHl B Cymepre-

Prc. 35. CxeMbl MHOTOCETOYHBIX JIaMII:
a) rexkcon, 0) neHTarpuA-cMecuTeNb, B) NEHTarpuAa-
npeobpa3oBarenb, I) OKTOA;
Cv_ CeTKa yIIpaBlnAloWIasa (CUTHana), Cs — CeTKa 9KpPaHU-
pyromasa, C, — ceTka 3aumMTHas A, - CeTKa, MUCNOJIb3ye-
Mas B KadecTBe aHOja rerepoiuna, C, — cerka ynpasiaio-
mIad reTepoauHa

a a

SR [®

8)

Puc. 36. CxemaTHueckoe H30GpaxeHHe KOMGHHHPOBAHHbBIX
namn:
a) gBosinoit auox, 6) AEOMKOI TPKOA, B) ABOIHO! AUOA-TPUOZA,
r) ABOJMHOMA JAMOL-TIEKTOR

TePOAHHHBLIX NMPHEMHHKAX. DTH NaMIbl HMEIOT [Be YNpaBasiolie CeTKH, K
KOTOpbIM MONBOASTCA ABA Pas3iHYHBIX MO UYacTOTe HaNpsKEeHHs, 10X
JieH#CTBHEM KOTOpbIX H3MeHSIeTCs aHOAHBIH TOK.
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Bnaronapn STOMY HMeeTCs1 BO3MOXKHOCTb BHIAEJAHTH B aHOMHON Henu
Takolt JIaMNu HanpsixKeHHe, YacTOTa KOTOPOrO paBHa PasHOCTH YacroT,
noABeIEHHKIX K OOEHM YNDaBAAIOWIAM ceTKaM JNammbl. OcTansune ceT-

Puc. 37. I1Bo#HOM AHOA-TPHOX THMA
67:

1 — xarox, 2 — Yynpasiafioulasg CeTKa,

3 — aHOAg TPMORA, 4 — CIIOZAHAA NJaa-

C€TMHa, 5 — MeTaJauM4YecKuit SKpa”, 6 u

7 — aHOABl AMOAOB, 8 — cCaAIOAAHAaA MJa-

ct¥Ha, 9 m 10 — gpmeranM KpenincHud

9JIeKTPOJ0B, 11 — BBISOA yIpaBiROLIeH
CeTKM

KM B MHOTOCETOYHBLIX JaMMax
B 3aBHCHMOCTH OT MX Ha3Ha-
4eHHSI BKJIOYAOTC 10-pas-
HOMY.

Y Tax Ha3blBaeMBIX TIeKCO-
JOB—UueThbIpe CeTKW, y MerTa-
rpUIOB-CMeCHTeNell — NATh
CEeTOK, y MeHTarpuaoB-npeot-
pasoBaresiell Tak)Xe NATb ce-
TOK M, HaKOHell, Y OKTOAOB—
mecTb CceToxk. Jlamnm nep-
BbIX ABYX THNOB  SIBJISIOTCS
CMECHTENIIMH JIBYX H9acTOT—
YACTOTH CHrHAaNa PagHOCTaH-
LMK ¥ 4aCTOThl MECTHOTO OT-
JeNbHOTO TeTepojuna (Bcro-
MOTaTeNbHOrO reHepaTopa
BLICOKOH uactoTh). Jlamunt
JABYX MOCJefHHX THNOB CHy-
KaT JJs_ NpeoGpa3soBaHHs
yacToThl. ¥ HHX TmepBass H
BTOpasi CeTKM BMeCTe C Ka-
TonOM paboTaloT B CXeMe re-
TepOaAHHa, TNpHYEM MepBas
ceTKa sBJsieTCA CeTKOR re-
TepojHHA, a BTOPAs CJIYXKHT
ero aHonoM. . HasHauenwe
CeTOK MHOTOCETOYHLIX JiaMIl
nosicieno Ha puc. 35.

KpoMe ~  MHOrOCETOMHHIX
JlamIl, IXPOKOe pacnpocTpa-
HeHHe HaULIH KOMGUHHPOBaH-
HLle JaMNu, NPeACTaBJslo-
uie co6ofi KoMOMHAUWH H3
HECKOAbKHX JIaMIl PaccMOT-
pPeHHHX HaMH THIOB, MOMe-
WEHHKIX B ONHMH O6GILAA GaJ-
nou. Kak npapuao, Takue
Jamnel UMelol1 oO6Llyl) HHUTb
Hakasna HOJHH KaTon, HHOraa

KaTONOB ObIBaeT HeCKOJbKO. ﬂpuMeneHHe TAKHX JlaMil COKpallacT pas-
MeDbl annapaTtypbl U yMEeHbIIaeT pacXol 3JIKTPOSHEPTrHH IJis eé nuTa-

HHS.

[MpumMepn cxeM KOMOHHHPOBaHHLIX JaMi MOKasaHn Ha pHC. 36, a
TIpHMep KOHCTPYKUHH MeTa/IHYeCKOHl KCMOWHHPOS&HHOA — naMmbl  Ha
pHuc. 37 TlpanveHsioTcs KOMGHHHPOBaHHble JIaMDbl, TIaBHEIM 06pasoM,

B pasuonpuéMuoii annapartype.




NPOBEPKA W 3AMEHA JIAMIN

At
~

AK yxe oTMeuaJoch, KaTOJ JIaMIbl CO BPEMeHeM

TepsieT cnocob-

HOCTb H3nydaTb 3JeKTpoHb. KpoMe TOro, mHorfia B Jiamne mnosiBAfIOT-
€ M JpyrHe HEHCUPABHOCTH: NeperopaHne HWJH HaKala, 3aMEIKaHne
SNEKTPOAOB, HaJuuHe rasa B GajuoHe M T. A. JlioGas M3 nepeuucieH-

HBIX HEHCIIpaBHOCTEH HapyiiaeT HOPMaJbHylO paGoTy
pannoannapatypsl. ITo3ToMy ISl BBISICHEHHSI TDHUMH
HeHCIPaBHOCTH annapaTyphl NMpexe BCero NpOBepsiioT
paGoty namn. ITpoBepuTe JjaMny MOXHO NpoCTeHIIHMH
npubopamu, C moMouibl0 Npo6HHKa (pHc. 38) Jerko
NPOBEPUTL LEJOCTb HHTH H OTCYTCTBHE SaMblKaHHIl
Mexay sJjektponaMu. IIpH HanHuHH 3aMBIKAaHHS MeX-
Jly 3JIEKTpOJlaMH CTpesnKa npubopa npoGHHKa OTKJO-
HHTCA.

Jlis npoBepKH SMHCCHH JIaMIT MOXXHO HCHOJNb30BaThb
OAHY M3 cXeM, u306paxEHHHX Ha puc. 39. Ilpu manu-
YHH HCTOYHHKOB TOCTOSIHHOTO TOKAa NpPOBEPKY IIPOM3BO-
naT no cxeme puc. 39a. B stom caysae K samne nox-
KJAIOYal0T HOPMAaJibHOe HalpsiKeHHe HaKala, a aHO& H

_j! =

Puc. 38. Cxe-
Ma npoGHHKA

Puc. 39. Cxembl I NPOBEPKH 3MHCCHH JaMm:
8.) IIpHM HaAINMYKEU MCTOYHEMKOB IIOCTOAHHOIO TOKAa, ()] npu nUTaHUU

OT CETU IIePEeMEEEOro TOKa

CETKH COeJIHHAIOT Mexnay cofoff, NOITOMY OHH BCAYyT celsi, Kak ONuH
o6uieil aHox. Jlns uaMepeHnss TOKa 3MHCCHH B llenb 3TOro ofLIero axo-
Ja BKOMAIOT MHJIJHaMNepMeTp NOCTOsIHHOro Toxa. [lpu M3mepenun
®MHCCHH HeOGXOAMMO TOYHO YCTAHABIMBAThH HANpPsiKeBHe HaKa/ja uCnbi-
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ToiBaeMoft Jamnbl. BennunHa anoqHOro HanpsiKeHHS TNPH HMCNLITAHHA
JlaMn MeTaJuiHuecKolt cepHH AOMKHa OHTb mopsiaka 50 6, a npu me-
nuiTandy ManoraGapuTHeix namn 20 6.

INpn HalMYUKH HCTOYHHKA MepeMeHHOro TOKa JiaMisl yao6HO npo<
BepaTs no cxeMe puc. 39 6. B 3tom ciyyae HeoOXOnHMMO HMeTb He-
Gonpuiofi cumoBoft TpauchopMaTop. IlepBHunas o6MOTKa 3Toro TpaHc-
cdopMaTopa HOUIKHA OOOTBETCTBOBATh HANDSIKEHHIO CeTH NEepeMeHHOro
Toka. HakanbHas o6MoTKa IOMXKHa HMeTb OTBOAMW [/ BKJIOYEHHH

Puc. 40. Buab nokosiefi M HOKONEBKA JiaMM PasjHUHMHIX THMOB!
&) OKTaJIbHbI LI0OKOJbL, ©) HOKOJIb IaIbYMKOBOM JIaMIIbl, B) YeThI«
PEeXILUThIPBKOBBIA I[OKONb, I) ILOKOJIEBKA YeThIPeXILITHIPHKOBBIX
TPMOZOB, A) HOKOJEBKa JaMIlbl 645, €) HOKOineBKa jnamm 211, 2113,
3K) HOKOJIeBKa Najlb4yMKOBOM jamnbl 2HIIT

JaMi ¢ manupsikeHHeM Hakaaa 2, 4, 5 u 6,3 8. AHofHas o6MOTKa Taxk-
e HOMKHA ObITb CEKUHOHHPOBAHA AJSl TOrO, YTOOW ¢ He€ MOXKHO Obl-
Jo cHuMaTh Hanpsikenus 20, 40 y 50 6.

Y6enntbcg B HOPMadbHOA paGoTe JiaMibl 4aCTO MOXHO H He B+
HuMas eé M3 amnmapatypbl. Jlis 3TOoro cHayasna npoBepslOT HAKAN JaMI.
Y CcTeknfHHBIX MOXOTPEBHBIX JIAMII MpU HOPMAJIBHOM HaKajde BHIHO
CBeueHHe KaTofla. ¥ MeTaJNHYECKHX JaMn B 3TOM ciaydae Gajuiow nam-
nbl mporpeBaercs. Ilo 3THM nNpH3HakaM Jerko MPOBEPHTb, HAKaJHBAET~
Csl KaTof HJM HeT.

Ecnp naMnnl HakafHBAIOTCSt HOPMAJIbHO, C TOMOWIBIO BHICOKOOM<
Horo BOJIbTMeTpa MPOBepsIOT HANPSDKEHHs] Ha aHOJe M CeTKax JaMilL
Hns 3toro npexie Bcero 3HAKOMATCA C MX LOKONEBKOM, HCHONB3YS
CNPaBOYHHKH MO JIaMNaM HJH 3aBOJCKHe OMUCaHHs anmaparypsl. [loko-
N€BKa HEKOTOpHIX JaMm NoKasawa na puc. 40, Mamepenwe uanpskes
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REfl DPOH3BOIAT HENOCPEACTBEHHO Ha HOXKax Jsamp [lpu stom che-
RyeT co6nlenaTh OCTOROXKHACTb, YTQGH  He MONAcThb HOL BHLICOKOe Ha-
NipsixeHde W He CKeup NpHOOP. 3aTeM crleAyeT NPOBEPHTL BeJHUHHY
AHOAHOrO TOKA JaMnbl, BKJAIOYas B €€ aHOAHYIO Lenb MHJJIHAMNepMeTp.
B cayyae, ecnn JnaMna HMeeT HHAMBHIAYa/sbHOe CONPOTHBJIEHHE aBTO-
MaTHYeCKOTro cMellleHHsi, H3MEpPeHHe aHOAHOrO TOKa MoXeT GbiTb 3aMe-
HEHO M3MepeHHWeM naleHHs HanpsKeHHss Ha STOM  CONPOTHBJIEHMM.
3nas BenMuMHY MOCJELHEro, JIeTKO HafiTH TOK B lenu KaToia JaMMbl

Ecnn uaMepenne HanpsKeHufi u aHONHOrO TOKa AT HOpMalbHble
JNS NaHHOTO THMA JaMmnbl BeJHYHHBl (3TH NaHHble NpPHBOAATCH B
CNpaBOYHHKAX), TO JaMMa HCMPaBHAa H DeXXHM e MpaBHJeH.

Hencnpasnnle naMnbl NOANEXAT 3aMeHe Ha COOTBETCTBY'OlIHe OA-
HoTunHble HCNpasHble JaMnu. OmHako MOZO6GPaTh NaMNy HYKHOrO TH-
na B3aMeH Bblulenwed H3 cTpos He Bcerna ynaérea IlusroMy wuHornma
TIPUXOAUTCS 3aMeHATb JAaMMbl ONHOTO THMa JaMnaMmu Apyrux Thoos. B
STOM Clydae Heo6XOOHMO, 4TOGH BHOBb YCTaHAaBRAHBaeMas JaMna
KHMeja OINHHAKOBble Hnu GJIH3KHe MO BeJHYMHE MapaMeTpnl C napamer-
paMu samensiemoll namnul. JKenatenbno, uTo6ei 06e naMnbl  HMend
ONMHAaKOBOe HanpsyKeHWe Hakajla B LOKOJIEBKY. B cayuae, ecan sto
ycnoBue He co6ilonaeTcss, S8aMeHa JaMn  MoOxeT GbiTb MPOH3BeAeHA
TONbKO MPH YCAOBHH HeKoTopodl mnepesenkn cxembl. Jlas sTofl meawn
RHOTa H3roTOBASIIOT CrelliajbHEle NepexoARhie MHOKOJH.

Bmecto onHoW KOMOMHMDOBAaHHOM JaMNH HHOTAA MOXHO HCHOMb-
80BaTh NBe COOTBETCTBYIOIIHe MPOCThle JaMnu. Tak, Hanpumep, ABOW-
HON NIHOL-TPHON MOXKeT GblTb S3aMeHEH ABOAHBIM AHOAOM W OTHGNbHHM
TpHONOM. B 9TOM Ciiyuae STH NaMNW MOHTHPYIOT Ha ChelHaibHOMA me-
pexonHofi naHenbKe, CHaGXKEHHOR oaHWM OOGIIHM LOKOJEM NS BKJIO-
YeHHs B JIaMnOBOe THE3N0 SaMeHAeMOM JaMnhl.

CnoXHble JaMNL BO MHOTHX CJydasix MOryT HCNOAb30BaThCs B3a-
Men npocTtbix JNamn. Tak,: HanpuMep, MEHTOA MoXKeT GObiTh HCHOJNB3O-
BaH B KauecTBe TPHONA, /I STOR IeJH ero SKPaHAPYIOILYIO CETKY COo-
€IMHAIOT C aHOIOM,

O Ha3HaueHHp A OCOGEHHOCTSIX TOTO WAM HHOTO THNA JIaMmmul
MOXHO CYIHTh NO €& YCn0BHOMY HauMeHosawuto. CornacHo yTsep-
xnéunofi B8 1950 r. Bcecoio3HEIM KOMHTETOM CTaHAAapTOB HOBOW CHCTe-
Me ofo03HaueHHd ssekTpoBakyyMHbix npuGopos (IOCT-5461-50) yc-
JIOBHOe HaUMeHOBaHHe JIO6OR 9NEKTPOHHOA JlaMMBl COCTOHT H3 YeThl-
péx snement1os (uudp #u OyKs), KaXAnf H3 KOTOPHIX HMeeT o0co6oe
sHayenne Tak, y JlaMn H KeHOTDOHOB, OTHOCAIIAXCH K KaTeropHu
NPHEMHO- yCHAHTENbLHKWX JaMil, nepBhfi SJeMeHT YCJAOBHOrO 06GO3Haue-
HuA npencrasaser co6ofi HHQpPY, YKa3ulBaOIlYl0 OKPYIrIEHHO Hampsi-
JKEeHWe HaKasna B BOJbTaX.

Bropo#i snemenT HaWMeHOBaHAS STofl KaTeropuH Jamn o06osHa-
gaercs ofHOA 6ykBoii: Tak GykBa JI osnauaer nuon, X — nBofiHoR
anon, C — Tpuon, 3 — Tterpon, I — BHIXONROA NeHTON HJAH nAyde-
BoA Terpon, K — O9SKpaHHDOBaHHHLIA NMeRTOA KW Jydesofi TeTpon ¢
yanveénHolt xapakrepuctikofi, JK — To ke, HO C KOpPOTKOR Xapak-
TepHCTHKOR, A — wacToTHO-npeo6pa3’oBaTenbHas Jamna C ABYMs ym-
paBafoUMH ceTkaMH, | — Tpuom C ONHMHM HAM ABYMS JHOAAMH,
B — unenton ¢ onuuM wuam nByms auonamu, H — neofimolt TpHon,
@ — rpuoa-nenton, Ll — KeHoTpom u T. 4.
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Tpetuft 31eMeHT HaHMEHOBAaHAS JaMN H KeHOTPOHOB, OTHOCAUIUX-
CS K KATErOpHH NPHEMHO-YCHJHTeJNbHBIX JaMil, oGo3kavaercs uudpod,
He HMelolledl CMeIHaJbHOTO 3HAUeHHA, HO NpeAra3sHadYeHHOA AR
pasnuYeHUs JamMn OAHHAKOBOM KOHCTPYKUHH H Ha3HadyeHHS.

UeTBEDPTHIE 3/IEMEHT YCJIOBHOrO OGO3HAYEHHSI JaMm BHILIEYNOMSI-
HYTOHl KaTeropu NpencTaBiseT cobofi oAy OGOYKBY, XapaKTepHusyto-
LIYI0 THO KOHCTPYKTHBHOro odopmienus namnul. Tak, Gyksa C ossa-
YaeT JaMOoy CO CTeKASIHHHIM GajioHoM, JK — jaMmy THna kényms,
Il — pamny najbyHKOBOrO THNA M T. L JlaMnul ¢ MeTajJHYecKuMH
6Gas/oHaMH 4eTBEPTOro SJeMEeHTa YCJIOBHOrO 06O3BaueHHs He HMeIOT.

Hanpuwvep, ecnn namna oGosnauaercs SLI4C, To sro sHaaur, uTo
OHa mnpeiACTaBJseT COGOM KEHOTPOH YeTBEPTOro THNMA € HanpsixKeHHeM
HaKana 56, co CTekAsHHBIM GasIoHOM. YciosHoe oGosnauenne 6K7G
O3HayaeT SKPaHUPOBAHHHA MeHTOX C Hanps:kesHeM Hakana 6,33, ¢
YANHHEHHOA XapaKTePHCTHKON, CEXbMOR THH, CO CTEKNAHHLIM Gasjo-
HoM. YcaoBHOe HanMeHoBanHe 6K7 oGo3HauaeT Takylo Xe jaMmy ¢ Mes
Ta/IHIeCKHM 6aJIJIOHOM.

Bo Bcex ciyuasx mpu 3aMeHe, NpoBepKe ®H HCTBITaHHA JaMn HeoG<
XO/IAMO M0JIb30BaThC CHPABOYHRIMH JaHHLIMH, CONEpIKAlIAMH CBexes
HHS 0 nmapaMeTpax M peXHMax JIaMNl PasjIHYHHIX THIOB H HX LOKOJAEB<
Ke. Takne NanHWe MO HEKOTOPHIM pacOpOCTPaHEHHHM THIaM JaMMy
HCTIONb3yeMbiM B DaJHONPHEMHUKAX, NpuBeJeHH B HNpHIOKeHRH (cM.
Tabn. 3 u 4).
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NPUIOXKEHHUE 2

Ta6bauna 4

3AMEHA PAJHOJIAMI

OTiMyHe 3aMEHAIOWHX JaMmn

3ameHsgeMasn| 3aMeHsOIWHE MERSEMEX.  KOT cnenver
nammnal) JaMnbl OT 3aMEHAEMDIX, KOTOpoe Caely
YYHUTBIBATE TNIpH 3aM€He
Batapefinbie Aammbl
¥B-107 VB-240 Jpyrafg NOKOJNEBRA, APYTOE HAaNpAXREHUe
Hakajna, APYroii pemum
¥YB-110 VB-240 To xe
CO-243
(oamH TpMON)
VB-132 CB-244 unn >
CB-258
(TPUOZHOE BRKIIO-
YyeHye)
CB-112 2K2M »
CB-147 22K2M »
¥B-152 VB-240 »
CB-154 2K2M »
CB-155 CB-244 mn
CB-258 »
CB-241 2K2M JApyro# TOR Bakana
co-241 2K2M » » >
CB-244 CO-244
CB-258 CO-258
2I12M CB-244
2d2M VB-240
CereBble aammbl
6AIH 6A7 (6SAT) unnu
6A10
668M 6ric Jpyrag LOKONEBKa, JpYro pemxmuMm,
MOXeT norpeGOBaTLCA SKPaHUPOBKA
6I'7 (1w (o] Moxer norpe6oBaThCH SKPAaHMPOBKA
61M 6A8 win JXpyraa RDOKONEBKa, JAPYIoit pemmum
6A7 (6SAT)
62K2M 62K4 (6ACT) JApyraa NOKOJEBKa
62K3M 62K4 (6ACY) Jpyrad LOKONEBKA, APYroi peRUM
6716 6II3C (6II3)
6J16C 6II3C (6I13)
6J17 6A8 ymnu 6A7(6SAT) Jlpyraa HOKOJNEBKA, JAPYIOil pEeRUM
6H7 6H7C Moxer noTpeGoBaTbCA SKDaHMDOBKA
6I15C r-411 JApyrasa 10KOJNEBRa, APyroe HanpAXeHue
HaKana
6P7 6r7C Jlpyroit pexmM
6D5 6D5SM
6D6 66C




MTpodormenue tabr, 4

3amenneman| 3amensomue Otauyve 3aMeHAIOWHX JiaMn
namnat) 1aMIbBl OT 3aMeHfeMblX, KOTOpoe CcJeayer
Y4YHTbIBATb MPH 3aMeHe
606M 6D6C
5X8 BX6M
15A6C 95IT1C nm 30ITIM | JIpyroe HanmpaAMeHne Hakana, Apyrof
pexum
VG-104 YO-188
CO-118 6H7C (opvm Apyraa UOKONEBKA, HADYro# pewmuwm,
TPHOR) ApYTroe HanpAXKeHne Hagajla
Io-119 6C5 To e
CO-122 4D6C
CO-124 42K5C
CO-148 43K5C Ipyroit pemxnm
CO-182 43K5C To xe
CO-183 6A8 Apyrad LOKONEBKA, APYroe HalpAKEHUO
Hagajla, APYro# pexum
CO-185 6I7C To me
CO-187 4P6C, 6D6C JIpyraa -‘LOKOJEBKa, [APYrol pemum,
nan 63C (6I13) | npyroe Hanpﬂmenavga) Hakajga (6DP6C u
CO-193 6r7C Jpyras IOKOJIEBKa, APYroe HamnpaXeHue
Hagkaja, ApYroi pexRum
Kenotponnt
BG-118 BO-188
BO-128 6X5C nau SO4C | Ipyras LOKOJEBKA, APYroe HaNpAXKeHU®
Hakana
BO-202 6X5C muu S5I4C
BO-235 5I14C
BO-230 B-360
B-510 1 Ipyras LOKOJEBKA, ApYyroe HaIpAEHN®
Hagana
B-879 2X2/879 To xe
B-879M 2X2/879
2B-400 BG-188
5114 5I4C

1) B osroit rpade

LIeHHOM paAuoannaparype,

yKxa3aHhbl JaMIbl, UCIOAb3yeMble B paHee BbOTY=-



Beenenne

chycxanue SJNCKTPOHOB HA3KaJCHHbBIMH TeJamn

COIEP)XAHHE

JlByxonekrpoanas Jamna (Auog) . . .
Hcnosnb3osanne KeHOTPOHOB
Tpéxanerrponnas namna (Tpuoll) . .« o
IlpnMeResne TpHOAA .
Dxpannposannan aamna (tetpoa) . . .

Ils1usaekrponsan aamna (nmesron) .
Cnoxune asmon

Ilposepxa ® 3amena aamD .

Ipuaoxenns

S 2 o e s

» e o o o

* ¢ w 3 0

]

17
20
27
32
34
37
39
43



Penartop B. JI. JeGenen. TexH. penaktop T. M. Mopo3osa,

JI104598. Cnano B HaGop 30/XI 1950 r. IToanucano K mewary 24/IIT 1951

Tupax 75000 sk3. Bymara 84X108, nmona 1/s,. 2,46 me4. j. = 0,95 6ym. I

2,7 aBT. X., 2,81 y4.-M3&. . 3ak. u3n. 4156, 3ak. Tvn, 4514
ITena 1 pyS. 40 xkom.

Tun, nsg-Ba «MOCKOBCKaf npasna». Mockma, UucTsle NpPyAsi, 8.
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