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I. KAK PABOTAET PAIMOJIAMIIA

OsnakoMnenne ¢ HCTOpHed H30GPeTeHHs PajBOJaMIlbl BO3BPA-;
maer Hac k 1881 r., koraa ussecTunil #3o6perarear Tomac Dnu |
COH OCHAapyXHJ fBJIeHHE, NOJOXKEHHOe BNOCNEACTBHH B OCHOBY.
DefiCTBUA [OYTH KaXAOH palHosaMnH. 3aHMMasCh OMNLTAMH,
Lesibi0 KOTOpHX OLJIO yJyyulesHe UEpBbiX 3JEKTPHYECKHX JaMH,.
ONMCOH BBeJI BHYTPh CTEKJSHHOR KOAGH JaMObn MeTaNJHUecKYio
NNacTHHKY, pacnonoXx«s ee mno6GJH30CTH OT HaKaAHBaeMOR
YroibHofl HuTH. JT8 NJIACTHHKA COBEpLIEHHO HE COefHHAIach €
HHUTBIO BHYTPH KOAGH (¢Hr. 1). Merannnueckuii cTepxeHs, Ha
KOTOPOM flepKaJjiach NJACTHHK3, NPOXOAHN CKBO3b CTEKNO HApPY-
Ky. Uto6nl HHTH HE neperopena, BO3AYX H3 KOJGH JaMns Obil
BhiKagaH. H3o6peraress Gbla BecbMa yIUBJIEH, 3aMETHB OTKJOHE-
HH@ CTPeNIKH 3JIEKTPOH3MEPHTEABLHONO HpHUGOpa, BKJIOYEHHOIO B
APOBONHAK, COENHHSAIOWHAN MeXAY COGOR MeTaIHIECKYHo nna-,
CTHHKY C MOJIOXHTENIbHHWM moaiocoM (niocoMm) Garapew Hakana
HHTH. -Hicxons H3 oObiuHLIX O TOMY BpeMeHH npeACTaBJeHHH,
Hesb3f GbIIO OX#AATh NOABJCHHS TOKA B LEMNH <¢IIaCTHHKa—COoe-
INVHHTEJIbHBIA NPOBOA — NMOC GaTapen», TaK KakK 9Ta Uenb He-
saMknyTa. Tem He Menee TOK no nenu npoxonus. Korna ke co-
eHHUTE/IbHHE NPOBOA NDHKJIOYHJH He K INIIOCY, @ K MUHYCY
GaTapen, TOk B Lenu NMJACTHHKH NpEKpaluaics. JNHCOH HE CMOI_
nath o0bACHEHHS OTKPHITOMY @M SHBJIEHHIO, KOTOpOe BOIINO B
MCTOPHIO panuofamis flon naszsanueM s dexTa DAHCOHA.

O6bacuenne 3pdekTy Inncona GuUD AaHO ropasio MO3Ke,
yxe nocne Toro, kak B 1891 r. CroueeM u. ToMcoHoM Ohinm
OTKPHITHl  SJIEKTPOHH — MeJIbYafliHe OTPHUATEJLHBIE 3apsibl
snekrpugectsa. B 1900—1903 rr. PHuapacox npennpunsan ‘nayy-
Hhié HCCAENOBAaHHA, pe3yJbTaToM KOTOPHIX fBHJIOCH OMNBITHOE H
TEOPETHYECKOE TIONTBEPXKAEHHE BLIBSLA ToMCeHa O TOM, 4TO pac-
Ka/leHHas MOBEPXHOCTb NPOROAHWKOB HCTYCKAeT, SMHUTTHpYET
saekTponnl. Oxasajochb, 4T0 CNOCO6 HarpeBaHHA NPOBPAHHKA 6ea-
pa3/Hu€H: pacKaJleRHbIl Ha rOpsHX YIJAX TBO3Ab SMHTTHPYET
SeKTpOHn (¢ur. 2) Tak Me, Kak H HaKaJHBaeMas 3JIeKTpHue-'
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CKHM TOKOM HHTb SJIeKTpHUecKoft JaMnu. UeM Bhiime TeMmne-
pParypa, TeM GoJlee WHTEHCHBHSA BJHEKTPOHHA S
pMuccHA. Puuapacon ray6oKo  HCCienoBall  SJEKTPOH-
HYIO SMHCCHIO H NpeAJOXHA (opMyJn AnA pacyera KoJHYecTBa
IMHTTHpYeMuIX 3JeKkTpoHoB KM ke Owsio  ycramoBieHo, uTO
Gymyuu HarperbiMy MO ONMHAKOBOA TeMIlepaTyphl, pasHbie Tpo-
BOLAHHKH SMUTTHPYIOT 3/IEKTPOHW B Pa3/HYHOH CTENEHH, 4TO Ohl-
RO NPHTHCAHO CTPYKTYPHHIM CBOACTBAM STUX IPOBOAHHKORE, T. €.
BCOGRHHOCTAM MX BHYPDEHHErO cTpoeHHsA. [1oBLIIIEHHLIMH 3MHC-
CHOHHLIMH CBOMCTBAMH OTJIHYAlOTCA Ue3ui, HaTpHf, TOpHA U He-
ROTOpLIC APYrHE METaInl. ITHM BIOCIEACTBHH BOCIOVIE30BAJIHCh
Op# KOHCTPYHPOBAHHH HMHTEHCHBHBIX SMHTTEPOB 3JIEKTPOHOB.

' OmHako, yCTaHOBJICHHE ONHOTO JHIIbL (PaKTa CYLIECTBOBAHHA
BABKTPOHHOR SMHCCHH ¢ TIOBEPXHOCTH pPACKAJIEHHHIX IPOBOLHH-
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@Guz. 2. HakaneHHH rBO3Ab SMHTTHPYET SJAEKTPOHEL

. 93

KOB (TaKkasi BMHCCHSl Ha3bIBAeTCA TEPMOHOHHOA RJH Tepmo3aNex-
TPORHOR) He OOGBACHSET- ele MOABJEHHS TOKa B LeNM IJIACTHH-
KH JaMnel dmucosa. Ho Bce cTaHOBHTCS cOBEPIISMHO MOUATHLIM,
ecaH BcnoMHuTh ABa ofcrostenbcTBa: 1) pasHoHMEHHbie 3JieK-
TPHYECKH® B8aPANH CTPEMATCA NPHTRHYTHCH, & ONHOHMEHHHLIe —
OTTOJIKHYTbCS; 2) MOTOK 3N€KTPoHOB obpasyer oGoft 3JeKTpH-
gecKufi Tok TeM Gonbuiefi cunnl, -yeMm OoJsibliee KOJHYECTBO 3JIEK+
TpooB nepemewmwiaerca (¢pur. 3). IlaacTHHka, coennHsieman ¢
naocoM 6atapeH HaKasd AaMnbl, 33apAXKaeTcs NONQXKHTENbHO M
NIOTOMYy NPHTATHBAET K ce6e SJEKTPOHbI, 3aPAN KOTOPLIX ' OTpH-
naresed. Takum o6pasoM, Kaxyumiufica pasphlB Nend BHYTPR
JaMibl  OKA3biBAETCH 3aMKHYTHIM M B UENH YCTaHAaBJHBaeTcs
BJEKTDHYECKUR TOK, KOTOpbifi NPOXOAMT Hepe3 SJEKTPOH3MEpH-
TeabHbifi npuGop. Crpenka mpubopa OTKNOHsefCs.

Ecan nnacTuHKy 3apAnHTb 10 OTHOWIEHHIO K HHTH OTPHLI3-
TEJIbHO (9T0 EMEHHO ¥ MNoJyyYaercs, KOraa OHa HpHcoeldWHeHa K
MHHycy OartapeH Hakana), To oHa Oyner oTrankKupBath OT cefs
3JEKTPOHN. XOTH packajieHHasi HHTb H Gyler DonpexHeMy SMHT-
THPOBaTh 3JEKTPOHbI, HO HAa NJNACTHHKY OFM He nonapyT. Huka-
KOTO TOK2 B HeNnH NNACTHHKH HE BO3HHKHET, H cTpesxa npnbopa
nokaxer Hynb (¢ur. 4). Packajeusas HUTb OKaXkercs OKpy-
MEHHOR €O BCeX CTOPOH GOJBLLIHM KOJHUUECTBOM OGecrnpepbiBHO
SMHTTHDYEMBLIX HHTbIO H BHOBb K HCH BO3BpAuidaiOUIHXCH SJEKT-
POHOB. 3TO «3/JEKTPOHHOE OGNAKO» BOKPYr HHTH CO3LAaeT OTpH-
HaTeJbHH MNPOCTPAaHCTBEHHHWH® 3apsAm, Koropwi
fIpENATCTBYEeT BbIAETY H3 HHTH 3JIEKTPOHOB. YCTPaHHTh NPOCTPaH:
CIBEHHWH g3apsi («paccocaTb 3JEKTPOHHOE oO0aKo») MOMXKHO
HefCTBHEM MOJOXHTENbHO 3apaieHHofi nnactuwkn. [lo wmepa
YBEeAHYEHH A NONOKHTEILHOro 32psla NPHTACHBAOL|ag
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Quz. 8. llonownatensubifl snexTpon npursrupaer 3J4eKTpo-
Hbl, — B MefH: HUTb JaMNb — NJ3aCTHHKA — GaTa pes—npo-
XOHT TOK.

anexTPonu CHJA MIACTHHRH BO3pacTaeT, sce GOJbIee H 60ab~
mee KOJHYECTBO 3/IEKTPOHOB MOKHRAeT €0GJaKo», HanpapJsisachk
K. nnactunke. IlpoctpancTeenund orpuHuarenvuml 3apAn BOKpyr
BHTH yMEHblIaeTcs. TOK B LellH MJacTHHKH BO3pacTaer Crp'g.)lll-
K2 MpuGopa OTKJOHsETCS MO WKake B CTOpOHY 60biLIAX noka-
Banyi. Taknm 06pasoM TOK B8 WeNH NAacCTHHKH M O XK-
HO MEHATDL HAMEHECHHEM NOJOXUTENbHOrO. 3a-
PRAa nAacTHHKH 3To — BTOPasi BOSMOKHOCTL YBEJIHYEeHHs
Toxka. O nepsofi BO3MOXHOCTH MM yXe 3HAeM: wem Boe TeM-
[EpaTypa pacKaNeHHOR HHTH, TEM CHJLHEE BMHCCHS, Onnaxkao,
NOBLIIATL TEMNEPATYPY HHTH MOXHO JHUIL IO M3BECTHBIX npe-

4€/108, NOC/Ie KOTOPbIX BO3HUKAET OMacHOCTD [IePeropaHHsi HuTYH.
& - :
. 3



@uz. 4. OtpunatensHufl 3JEKTPOA OTTaJKHBACT SAEKTPOHH, — -

B penu: HHUTh namnu—nnacmnxa——ﬁrapea—roxa HET.
Mo u moBLUGHH® HONOXKHATEABHOrO SapAnia Ha MIACTHEKE TAKXKE
umeer npenesbl. Uem cusibHee 3TOT 3apsR, TeMm Gosblle CKOPOCTH
JeTAWMX K NacTHHKe 3JeKrpoHoB. Iloayuaerca 57eKTpOHHAH
GoMGapARpOBKa TJIAaCTUHKH, XOT SHEPTHs YHAapa Kakaoro
3JeKTPOHA H MaJja, HO 3JIeKTPOHOB MHOro, M OT YHapoB nia-

CTHHKa MOMEeT CHJBbHO HAKAJIMTLEA H NaXe pacliaBHThCA.
Vieequuenue JIOJOKHTENPHOrO 3apfifia TJACTHHKH HOOCTHIAeT
cm BKJIOUSHHEM B ee lenb Gataped ¢ CoJNbWIEM HaNpsrKeHHEM,
mpuyes mioc 6aTapen NPHCOSAHHACTCH K NNIACTHHKE, 8 MHHYE ~
K HuTH (K TMOJOXHTEJBLHOMY HOJIOCY HakanbHod GaTapes,
dur; 5). OcnaBngs TeMNeparypy HHTH HEH3MEHHOH, T. €. DOA
NepKUBAA HEHSMEHHLIM HaNpsKCHHe HaKajaa, MOXHO ONpelR~
JHTh XapaKTep HSMEHEHMR TOKa B 0LeOn TMJACTHHKH B 3aBH%
CHMOCTH OT HOMCHEHHS HaTIPMIKGHHA <IIACTHHOTHON» GaTape.
DTy 3aBMUCHMOCTb HPHHATO BHIPAXATbh rpaHUeCKH DOCTPOCHHEM
* JMHERH, NMNaBHO COGNHRAIONIEfi TOUKH, COOTBETCTBYIOLLHE MmOoKa3a-
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duz, 5. Kak H3Mensercs ToK B uend HJIACTHHKH B SaBH-
CHMOCTH OT HaNpAMEHHA B 9TOH uenH.

-

.

AuAM apubopa. Ilo ropHsOHTAALHOA OCH creBa HanmpaBo O6LIYHO
OTKJIaAbIBAIOTCS BO3PAcCTalOlAe SHAYEHHA MNOJOXHTENLHOrO Ha-
NpsXeHHs Ha [JACTHHKE, 3 N0 BEDTHKAJbHOR OCH CHH3Yy BBEpX—
803pacTalOIlHe 3HAYEHHs TOKA B Lend nJjacturkH. [losyuen-
Hull rpaduk (x@apaKTepPHETHKA) IFOBODHT O, TOM, uTO 323-
BHCHMOCTb TOKa OT HAlpHXEHHS BONYYaeTIcs NpONOPHHOHAJILHON
TONBLKO B OrpaBHYeRHbX fApepeaax. [lo Mepe yBenngyeHus Banps-
JKeHHs HA HJACTHHKE TOK B €@ [eny BO3pacTaeT cHauajaa Mej-
JIeHHO, MOTOM GhICTpe® H 3aTeéM paBHOMEpHO (NHHeSHWR yvacTox
rpaduka). Hakomen, HaCTyrniae? vakoR MoMeHT, KOria BO3pa-
CT4HH@ TOKa WmpeKpauiaercss. 3T0O—HacChi Ll @ B H&: TOK HO Me-
HeT cTaTh GObiile: BC® 3JNOKTPOHH, SMHTTHDPYEeML &
HHTLIO, NOJHOCTHI HCOOJNbB8OBAHK. «IDJICKTPOHHOE
OobJI2aKO» HCueio.

Llens niacvHHKE Namiul o6nanaer cBOACTBOM OXAHOCTO-
POHHEro MpONycKaHHs SJEKTPHYECKOro ToKa. DTa OZHOCTO-
POHHOCTH OINpE/eNAeTC TeM, UTO 3NEKTPOHbI («I€peHOCUHKH
TOKa») MOrYT MPOXOAHTh B TAaKOH JlaMneé TOJNILKO B ONHOM Ha-
UpaBJieHHH: OT pAacKaJeHHOH HHTH K miacThHke. Jlxony Pie-
MRHTY, Korsa oH B 1904° r. 3amuMajcs ONLITAMH [0 NpHEMY CHI-
HanoB GecnpoBOouHOro Tenerpaga, BeobfxoaHuM Obli A OT e K-
70 p-—nopabop ¢ ©IZHOCTOPOHHHM NponycKanueM TOKa. Pue-
MHHr [IPHMEHA] B KavecTBe HETEeKTOpa SJEKTPOHHYIO Jiamiy.
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CxEma PAEMUHCA AETEKTOPHOrO

&

(1905r) " APUEMHUKA

Duz. 6. MNpunukn mefictBRs neTexTopa.

Tag addert Sancona Obl BNEepBhE NMPAKTHIECKH NPHMEHER
B pannotexHHKe. TeXHHKa OBOraTHAachb HOBLIM AOCTHIKGHHEM ~—
€3JIeKTPHYECKHM KaanaHoM». HHTepecHO CONOCTaBHTL ABE CXEMHl:
cxeMy INpHeMHOTO ycTpoifictBa (PjemuHra, onyOJUKOBAHHYIO B
1905 r., ¥ coBpeMeHHYIO CXeMy npocTeRlliero NpHeEMHHKAa ¢ KpH-
CTAJUIHYECKHM NETEKTOPOM. JTH CXEMbl [0 CYIUECTBY Majio 4eM
OTAHYAIOTCS OOHA OT Apyrofi. Poab nerekropa B cxeme Paemunra
BHINOJIHAN <«3JeKTpuyeckH#t Knanaw» (BeHTHsnb). HMemwmo sToT
€KJanan» H sABHICA nepsofl W mpocrefiuell pagronamnod (dur. 6).
Tak Kak «kJanad» TPONYCKAET TOK JHIIb Ipd  [OJOKHTENb-
HOM HaNpSXKEHHW Ha HJIACTHHKE, a 3JEKTPOAH], COeJHHeMbie C
8

AICOM HCTOYHEKOB TOKA, HASLIBAIOTCA @ H O Aa MM, TO MMEHNO
YaKO0e HasBah#le H JlaHO NJIACTHHKe, Kakylo Gul ¢opmy (LHJIHHI-
PHYECKYIO, NpH3MAaTHYECKYIO, MJOCKY0) edl HH npuaamd. Hure,
nprcoenuHsieMas K MHHYCY aHOAHOM OaTaped («IJIacTHHOWHOR
GaTapen», KaK Mbl €¢ HMEHOBAJIKA paHee), HashiBaeTCd Ka T O K O M.

«Knanagns (QaeMHHra WHPOKO NPHMEHSIOTCA W NOHLIHE, N6
“HOCAT JpYrHe Ha3paHuA. B KaXkgoM coBpeMeHHOM pafHoOINpHeM-
HUKe C MHTAaHHEM OT CeTH IMepPeMeHHOF0 TOKa HMeeTcs YCTpo#-
cTB0, NpeoGpa3osriBalollee MepéMeHHbi TOK B AEOO6XOMHMBIA
an IpHeMHHKA DOCTOAHHBIA TOK. 310 npeolGpaloBaHHS OCYLIECT-
BJsIeTCH HOCPEACTBOM €KJIATIaHOB», HA3hiBaeMhiX K€HOT P OH a-
‘% H, YCTPOACTBO KEHOTPOHA B NpPHHILHIE COBEPIIEHHO TaKOe XKE,
K@K u npuGopa, B KOTOPOM DIHCOH Ha(JIOfaN BrepBLie SBIEHNE
TEPMOSJIEKTPOHHOM 3MHCCHMU: KoJiGa, H3 KOTOPOfi BHKayaH BO3ZNYX,
"aNON H HaKaluBaeMbifi 9JIeKTPHYECKHM TokoM KaTton. Kenorpou,
hponyckag TOK JIHIIL ONHOrO HaMpaBJieHHs, NpeoOpa3oBLIBAGT
tiepeMeHHEBIA TOK (T. €. TOK, NOIePeMEHHO MEHSIOIIUH HanpaBJIeHAe
CBOCrO [POXOXKIEHHA) B TOK NOCTORHHMLIA, NPOXOAAWANR BCe Bpems
2 ofHoM Hanpasnenus. [lpomecc npeobpa3oBaHHf KeHOTPOHA-
MH NEepeMEeHHOro TOKAa B MOCTOSIHHLIA IMOJy4Hs1 HA3BaHHE B Hl-
MApAMAGHHK A, uTo clenyer, BHIHMO, OOBACHHTE (OPMAJIBHBIM
npu3HaKoM: rpaHK IepeMeHHOro Toka oObIlYHO HMeeT ¢opMy
BOJIHL! (CHHYCOH/IbI), TOr'1& Kak rpaQHK NOCTOSIHHOTO TOKa — Mps-
saa sunHA. [lonywaercs kak 6nl «BHIIpAMJIEHHES  BOJHUCTOTO
fpaduka B npamosunedinnfi (¢ur. 7). Ilosnoe ycrpoiictso, ¢ay-
_JKainee OJsi BLIIPAMJEHHS, HA3blBAeTCH BHIpAMHUTeJEM.
fl -O6lee Ha3BaHHe IJA BCeX pajHonaMn C OBYMsl SJEKTPO-
[aMH ~— AaHOLOM H KAaTOAoM (HHTb XOTH W HMeeT [iBa BhIBOLA H3
K0AGH, HO npencTasiseT cobofl ONHH 3JIeKTPon)—HKBY X 3 JI & K-
TpOAHan naMOa MIH— COKpamleHRO —auon. Jinonn
fIPEMEHAIOTCA He TOJIbKO B BHIIPSAMUTE/AX, HO 4 B CAMHX PajHO-
TIpHEMHHKaX, rA€ OHH BLINOJHAIT : QYHKUHH, OTHOCALIHECS He-
HOCpenCcTBeHHO K INpueMy paJHOCHTHANOB. TaKHM HHOLOM,
8 YacTHOCTH, fBAfAeTcsg Jamna THna 6X6, y koropoii B oO6uei
Ronbe noMelIeHO [Ba HE3aBHCHMHIX HOpYr OT Apyra auoma (Ta-
"KH® JaMnnl HA3LIBAIOTCA IOBOHHbIMA JAHONAMH HJH ny6ab-guo-
gamu). KeHOTpOHH uyacTo HMEIOT He OfHH, a JBa aHORA, 4TO
OB BACHAETCH OCOGEHHOCTSMH CXEMB! BHINpAMHTeNd. AHomn Jau6o
pacnonaraforcs oKoJio obmero Katofa BAOJL HHUTH, JAH0O Kax-
Boifi aHON OKpyKaer OTHAeNbHuAA Katol. Ilpumepom opnoason-
Horo keHotpoHa sBJsercs Jamna tAna BO-230, a neyxauon-
-HEX — pamrn  2-B-400, 5L14C, BO-188 u np. [paduk, Boipa-
XAOMNUA 3aBHCHMOCTb AHOJLHOTO TOK2 [HOAA OT HalpsiyKeHun
HE SGOZE;, GAILACTCH XS PAKTUPWETHREH HWOXA.



_ uz. 7. Pasubie THDB AHOAOB.

B 1906 r. JIs ne-PopecT noMecTHA B NpOCTDARCTBO MENKIY
KaTOMOM W aHONOM TpeTHH 9JeKTpod B BHAE NpoBoJiouHOR
ceTkH. Tag 6bl1a co3gana TpexsfiekTpoOHa® namoa
(T pHO &) — NpOTOTHN NOYTH BCEX COBPEMEHHWIX PARHOAAMI.
Hassanue «cerka» cOXpaHusiocb 3a TpeTbHM 3J€KTPOAOM
H NOHLIHE, XOTA B HacTosllee BpeMs OH [aNe€KO He BCerna
BEMeeT Bul CeTKH. BHyTpH naMnm ceTKa HE COeNMHARTCA HH C
KakuM ApyruM 3MekTponoM. {IDOBOLHHK OT CETKH BhiBENeH H3
KOi6bl Hapyxy. Bxiloyas MeXRy BbIBOAHBIM IPOBOAHHKOM CE€T«
KH H BhlBOAOM Karola (HHTH) ceTouHyio 0aTapeio, MOXHO 3aps-
¥KaTb CETKY MONOXKHTENbHO HJH OTPUUATEIbHO OTHOCHTEJLHO
Katoja- & 3aBUCHMOCTH QT MNONSPHOCTH BKJjouedns GaTapen.
by .
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@uz. 8. Mexny cevkoit "M KaTomoM HeT HanpfeHHs:
CETKA HE MelllaeT NEKTPOHAM MPOXOAHMTL K aHOAY.

»
Korna nonoxmutensundi nomoc (mmog) cerounofi Gatapen npn
COENHHEeH K CeTKe, a OTPHUATE]bHHH NOMIC (MHHYC) — K KaTo-
&Y, ceTKa NIpHOGpeTaer MOJIOXHTENbHHA 3apsAl B TeM GonbLinil,
weM Goavlle HanpsxkeHHe OGatapen. [Ipm oGpaTHoM BKAONEHHK
GaTapen ceTka sapsiKaeTcs OTpuuateNbHo. Ecam  nposomwuk
CeTKH HENOCPEeACTBEHNO COENMHHTH C KartoloM (¢ Kakum-sauGo
BLIBOZIOM HHTH), TO CeTKa NpHOOpeTaeT TaKof e NOTEHUHAN,
Kakoii uMeer KaTof (Gosee TOYHO — KaKoil HMeeT Ta TOYKA LElH
HaKajla, K KOTOpOH nNpHCOeNHHSETCA cerka). MoxHo cup-
YATb, 4TO NPH 9TOM Ce€TKA NOAYYAeT HyJeBoH NMOTeHUHAJ] OTHO-
CHTEILHO KaTOna, T. €. 3apal ceTkd paseH Hymio. Haxomsch non
HYJAEBLIM HaNpAXeHHeM, CeTKa HOYTH Heé BJHAET HA HOTOK
YCTPeMASIOIUHXCA K aHORY 3J1ekKTponoB (¢Hr. 8). OcuosHas uX
maces HPOXOZHT CKROML OTBEPCTRA OBIKN (COQTHOUNVEHE MEHAY
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Guz. 9. OTpnuaTenbHpifl 8apfn CETKH OTTANKHBAET SJEK-
* TPOHH K KaToly H MEIlaeT HM NpPOXOAuTb K aHOAY.

pasmMepaMH SJIeKTPOHOB A OTBEpCTHAMH CeTKH NPUGIHSHTENLHO
TAKOBO, Kak MEXNy pa3MepaMH NEJOBEKa H PACCTORHUSIMH MEXNY
peGecHHIMH TeJlaM#i), HO HEROTOpas YaCTb JEKTPOHOB BCO IKO
MOJKeT NonacTh Ha ceTky. OTCciona 5TH NEKTPOHH MO nposommxy
HBOpaBATCH X KaTony, o6pa3ys CeTOYHH E TOK.

[Monyaus 3apsam TOro WAH HHOro 3HaKa (NAIOC HJAH MARYE),
_CETKa HaYHHAET ZKTHBHO BMELUHBATLCH B SJIEKTPOHHHE Mpolfec-
‘chl BHYTpH samnbl: Korma sapang oTpuuaTeden 'to
¢eTKa CTPEeMHTCH OTTOJNKHYTYhr 07 cabs saek-
TPORK, WMeOLIAe 3apAll TAKOro Xe 3Haka. A Tak KaK CeTKa
patnofioKeHa Ha OYTH OPOXOXIEHHS SNEKTPOHOB OF KaTOXR K
AHOLY, TO OTTANKHBAHMEM COTKa Oyler BO3BPamlaTh SJAEKTPOHLL
ofipatHo k kKarony (¢ur. 9). Ecau nocrenenHo yBenHuuBathL OF-
pruaTenbHolfi 3apsd CeTKH, TO OTTajkuBalollee nefictBHe Gymer
BOSDACTETh, BCACACIBNG OO UPH HOUAMGHNOM HOBONKETEISBOW

)a

HATIPAXKEHUN Ma AHONE M REHIMEHNMOM MaNpAIREHHM HAKANA HMTH
af0j] OymeT NONYyY4aTh BCE MEHLIIE® KOJHYECTBO SJAEKTPOHOB.
Huaye roeopd, anogunfi Tok Gyner yvenonuwlaThes. [lpu Hekoro-
pOM 3HAYeHHWH OTPHUATEJBHOTO 3apsAla HA CeTKe AHOLHLIA TOK
MOXKeT NaXke COBEPIIEHHO NPEKPATHThCH — Bc@ BAEKTPOHH Oyny?
BosBpaleHnl 06paTHO K KaTojgy, HeCMOTPA H& TO, YTO aHOX
AMeeT noJioXuTeabHbk 3apan. Cerka cBOUM 3apsiioM 6yne1- npe-
omosieBaTh AeficTBHe 3apaja aHoda. A TaK Kak ceTKa HaXORHTCA
Ganie K KaTtoly, ueM aHOA, TO €e BJHSHHE HA AOTOK 3JIEKTPOHOB
3HayuTenbHO cuysHee. JlocTarouHo u3MeHHTH JIMIL HEMHOrQ Ha-
[psixeHye Ha ceTKe, 4ToOLl aHOOHbIA TOK H3MEHUJICA OYeHb CHJLHO.
Takoe ke H3MeHEHHe AHOMNHOIO TOKA MOXKHO, KOHEUHO, NOJYYHTh
F 33 CyeT H3MEeHeHWs! aHOAHOro HanpsiXXeHHs, OCTABHB Hanpaxe-
HHe Ha ceTke HeuzmeHHbM. OnHAKO, N NOJyueHUR TOYHE TAKOIO
W€ H3MEHCHH TOKa B NenH adofa notpefyerca sHAYH-
TEJLHOE HEMEHEHH® AHOLHOIMO HanpsiXeHds. B  COBpEMEeHHLIX
TPHORAX H3MEHEHHE CETOYHOIO HANpPAXKEHH] HA OMHH-ARA BOJBLTA
BLI3LIBAET TAKDE X® H3MEeHEeHHe AHONHOrO TOKA, KaK H H3MEHO-
HHE aHOIHOTO HANMPAXEHHA Ha NECATKH B OaXe COTHH BOJLT.
[TonoxXKHTenbHO 3apsiKeHHas cCceTKa He OTTal-
KHMBaeT, a npHTAruBaer K cefe 3JeKTpOHH, TEM
caMbiM yckopss Hx npober (¢wur. 10). Ecam moctenenso ysenu-
YHBATh MOJIOMHTEJNbHOE HanpsKeHHe Ha CeTKe, HauHHas OT HYJs,
rO0 MOXHO Habmonate cJyenviouwiee. CHawana cetka Gyner Kak
6nl noMoraTth aHoay: BbljleTas M3 PaCKaJleHHOTo KaToaa, 3JIeKT-
poHH HcnbiTaloT Gonee CHIBHOB  yckOpsiloulee BO3leficTBHE,
OchOoBHAs Macca 3J1eKTPOHOB, HANPaBASACH K aHOAY, MO HHEDLHH
[IPONEeTHT CKBO3b OTBEPCTHR B CeTKe W NOMANeT B «33CETOYHOM
npocTpaHCTBe» B fl0J€ YCHJIEHHOTO Hanps:XeHUs aHona. ITH
BJIeKTPOHEI nonaayt Ka aHoa. Ho HexkoTopas 4acTh 3/1E€KTPOHOB
nonagaer HenocpeACTBPHHO Ha C€TKy H o6pa3yerT ceTOYHLfi TOK.
3arem npsm BO3PaCTAHUH NONONKHTEJILHOrO 3apsila CeTKH CEToY-
Rbil ToK Oyner yBeaHuMBaThCR, T. €. Bce Oosbliee KOJHYECTBO
BJNEKTPOHOB OT OOLIero 3JIeKTpOHHOro floToKka 6GyRmer 3anepiu-
BaTbcA cetkofi. Ho u. aHomHbifi Tok Oyoer yBenHuHBaTBLCH, TaK
KaK CKODOCTH 3JeKTPOHOB Bo3pactalwT. Hakonen, Bcsi 3IMHCCHSA
Oyner NOMHOCTBLIO HCNOJL30BAHA, NPOCTPAHCTBEHHbIA 3apsn go-
Kpyr KatoAa yHHYTOXUTCA, H AHONHBLIA TOK MNepecTaHer BO3pa-
eratb. HacTynar nachbilileHde, IMHTTHPOBAHHLIE SJMEKTPOHH pas-
ReNsATCA MEMAY AaHOMOM H CEerKo#, _pHueM 66nbwias uX 4acTb
npHaercs ma noai0 anofa. Eciu eule Gosibile yBeSIHUHBATL NOJIO-
XKHTEIbHOE HANPFAKEUHe HA CeTK®, TO 3TO NMPHBEAET K BO3PacTa-

‘HHIO CETOYHOrO TOKA, HO MCKAIOYUTENLHO 33 CYeT YMEHLUICHRA

TOK@ auoja: cetka OyNer nepexsaThiBaTh Bre GoJbllee Kouuue-
] ) 18



Quz. 10. TNonowntenvuudl sapsn ceTkw NpHTArUBaeT
, SJEKTPOHBl B MOMOTaeT UM POXOAHTL K aHoay.

CTBO 3JEKTPOHOB M3 HANPABJIAIOLIErocs K aHOMY NOTOKa X. [TpK
OueHb GOJIBIIHX TOJOKHTENbHbIX HANMpPAXEHHnX Ha ceTKe (6OAb-
UIHX, 4eM HANPANKEHH® Ha AHONE) CETOMHHL TOK MOMKET NaXe
NEeBLICHTL AHONHBIA TOK, CETKA MOXKET «NepexpaTHTh» y aHOAA
BCe BJIEKTPOHH. AHONHLIA TOK YMEHBWHTCS 0O HYAs, A CEeTOY-
HB'# BO3DACTET g0 MAKCHMYMa, DaBHOTO TOKY HACHhIIUCHHA JaMObl.
:Bce sMMHTUpyeMBie HUTHIO 3/€KTPOHbH! NONAnaloT Ha CeTKy.
XapakTepHble CBOHCTBA TpPeX3JEKTPORHLIX JNaMn HArJASLHO
oTo6paralorcsi rpad)HKOM 3aBHCHMOCTH @HOLHOTO TOKA OT Hanps-
AKeHHsi Ha CEeTKe NPH HeH3MEHHOM [IOJIOXKHTENLHOM HANpAIKEeHHH
Ha aHofle- JTOT rpadHK Ha3bBaeTCd XapaKTepPHCTHKOR
raMnu (Qur. 11). [lpn HEKOTOPOM OTPHUATEJILHOM HANpPANE-
HHH HA CeTKe AHOMHHIA TOK COBEPUWIEHHO MPEKPAlIaeTCs; 3TOT
MOMEHT OTMEYEH Ha rpauke CAHAHHEM HHIKHEro KOHLA Xapak-
TEePUCTHKH ¢ TOPH3OHTAJLHOR OCBIO, BAOVIL KOTOPO# OTJIOXKEHK Be-
JMYKHE Hanpsokerufi Ha ceTke. B 3ToT MOMEHT JlaMnia «3anepra»:
BCe S5JIeKTPOHL! BO3BpallaloTcAd ceTKolt obpatHo Ha KaTtox. Cers
Ka npeofoJsieBaer JeficTBHe aHOoJa. AHONHLIA TOK PpaBeH HYJO,
Tlpm ymeHblieHHH OTPHIATE/IbHOTO 3apPAl3 CeTKH (aBHIKeHBEe 1P
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HATIDDKE ""1E KA CETKE

Guz. 11, XapaktTepacrTrka Tpuoaa.

FOpH3OHTAJIbHOA OCH BNpPaBO) JAMNAa «OTIIHP2ETCH»: [OfBJISETCH
aHOAHLIA TOR, CHavana chaabbifi, a notoM Bce Gosee GhicTpO BO3-
pactatownfi. ['paduk ycTpemssiercs KepXy, OoTAanssich OT ropd-
3onTaNbHOR OCH. MomenT, kOria 3apsl CceTKH [oBeleH IO
HyJs, Ha rpa¢uké oTMeueH NepeceyeHHeM XapaKTEPHCTHKH C Bep-
THKaJIbHOB OCbIO, BHOJb KOTOPOA OT HYJA KBEPXY OTJOXeHhl
BeNMUHHK ' aHoNHOro Toka. HauHnaéMm nocTenedHo. ysennunsaTh
floNoXKuTenbEbiA 3apfAl HA CeTKe, BCJIENACTBHE Yero aHONubil} TOK
MpoROJKaeT BO3pACTATb M, HAKOHel, HOCTHraeT MAKCHMAJLHOTO
3HayeHus (TOK HACHILLEHHA), OPH- KOTOPOM XapaKTepHCTHKAZ 3ard-
GaeTcs m naJjiee CTAHOBHICH NOYTH ropu3oHTaJbHOf. Bed sMuccHs
SJEKTPOHOB MOJIHOCTbIO HCNOJb3oBaHa. [lanbweliliee ypeaHueHHe
MOJIOKHTENILHOIO 3apilla CEeTKH MpHBeJer JMUlb K rnepepacnpe-
JeJleHHIO 3JIeKTPOHHOIrO NOTOKA: Bce GoJibHIee KONHYECTBO 3JEKT-
potoB GyAeT 3a/lePKHBATLCS CETKOM H, COOTBETCTBEHHO, MeHbllee

. 15



CEMEICTBO
_XAPAKTEDUCTUK -

Duz, 12. Yeu Bume sHOIHOE HANpPIKEHRe, TEV jeBee
CABHAYTA XapakKTEpPHCTHKA.
Mamoctpaups kosduuuenta ycuieHHA NaMnsL

¥X KOJHYecTBO npuiercs Ea nomo arona. OGLIYRO panwoiaMik
B¢ pa6oTaloT npH CTOJb GONBUIMX MOJOMUTENbHBIX HANPFAMEHHAX
Ma CeTKe, M NO3TOMY NYHKTHPHBIA y4aCTOK XapaKTepHCTHKW
aHOJHOTO TOKa MOXKHO He paccmartpuBath. O6paTHTe BHHMAaHHE HA
XapaKTePHCTHKY, HAYHHAIOWYIOCA B TOYKe nepecedenHs ocefl,
IT0 — XapaKTepHCTHKA CeTouyHoro Ttoka. OTpuuarenbHO 3aps-
JKeHHas CceTka He NpuTAruBaer K cebe 3NeKTPOHBl, H TOK CEeTHH
pasen HyJw0. [1py BogpacTanuy MONOKHTEBHONO HANpPHXKEHUN HA
CeTKe TOK B €€ WenH, Kak NokaswsaeTr fpadiuk, yBeJHAYNBaETCH.

IOo cux nop Mbl MpexycMaTpHBaJy NOCTORHCTBO HANPAKEHHS
ma anoge. Ho npu yBenu4YeHMH STOro HampsXeHHA AHOAHLIA TOK
BO3pacTaeT, a NPH HOHHXeHHH — yMeHbllaeTcd, JTO APUBOLKT
K 1Heo6XONHMOCTH CHMMATh H, CHENOBaT€IbHO, BHYEPYHBATL HE
OIHY XapaKTepPHCTHKY, & HeCKOJbKO — N0 OHHOR AN KaXaoro
BLIGPaHHOrO SHAa4YEHEH AHOAHOTO HanpsKeHus. Taxk noayuaerca
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ceMeficTBO xapakTepucTrHKk (bur- 12), B KoTopoMm Xa-
PakTepHCTHKH, COOTBeTCTBYIOliHMe Gonee BBHICOKHM aHONHLIM Ha
NpsKeHUsIM, pacnojiaraloTca Bbiiue, JieBee. Ha Goabmeit yacTte
CcBoedl [JIMHBI XapaKTepPHCTAKH OKasblBAIOTCA napaliieibHLIMH.
Hrak, ecth 1Be BO3MOXHOCTH BJIHATH Ha BENHYHHY aHoﬁHoro TO:
Ka: H3MeHeHHeM HanpsKEHHs Ha CeTKe H W3MeHeHHeM Hamnpraxe-
uusa Ha aHoje. IlepBast BO3MOXKHOCTE TpeOyeT MEHLUIMX H3MeHe:
HUl, TaK KaK CeTka Haxomutcs OJHXKe K KaTomy, YeM aHOX, H fo-
STOMY H3MeHEHHsl ee NQFEHUHANa 3HAYUTENILHO CHIbHee BJIHSIOT
Ha 3JIEKTPOHHBIH TOK. YHCcnoBol Koa(pHIIHEHT, yKasbiBAOLIKT, BO
CKOJIbKO pa3 BJHSIHUE CEeTKH NPH COBEpPIUEHHO OAHHAKOBBIX yCJO-
Buax OoJiblie BJHAHHA aHOMAA, Has3biBaeTcsl Kos3 ¢ pupueH-
TOM ycHJeHHn namnsb, [Ipegnosoxum, uro yBeJHuYeHHe
aHoAHOrO Hanpsixkenus Ha 20 8 oKasbiBaer Ha aHOAHBLIH TOK Ta-
KOe e BJHAHHE, KaK H3MEHEHHe CETOYHOTO HanpsXkKeHus BCEro
Juiip Ha 1 8. 3T0 3HAYMT, 4TO KOHCTPYKIHS NAHHOR jgaMipl Ta-
KOBa, 4YTO B Hell BJHsIHHE CeTKH Ha aHOAHBIH TOK B 20 pas CHiILHee
BJIHAHUA aHoma, T. €. Ko3bbuiHeHT ycuneHus namnel paBen 20.
3Han BesinuuMHy KosdQHIHEeHTa YCHJIEHHS, MOXHO -OLEHHTL YCH-
JUTeSbHBIE eBoliCTBA JlaMibl, OnpenesHTb, Bo ckombko pas Gosee
CHJIbHEIE KOJleOaHus 3MEKTPHYECKOrO0 TOKA BO3HHKHYT B aHOAHOMN
LenH, ecJH K CeTKe NOJBECTH OTHOCHTeNbHO chabble 3JeKTpHdue-
ckue kojebanusi. ToNbKO BBENEHHe CETKH B JaMIy [O3BOJHJIO
co3naTe npubop, yCHIHMBAIOWIUE 3JeKTpHYECKHe KoJebGaTennHbio
TOKH: NHOMbI, PACCMOTPeHHble HaMA*Panee, YCHIUTEbHbIMH CBOH-
cTBaMH He obnapaior- CymecrTBeHHOe 3HAYeHHWE TPH OLEHKe
CBOHCTBA JlaMIbl UMeeT KPYTH3Ha (HAK/IOH) XapakTepPHCTHKH.
Jlamna c GoJbilolf KPYTH3HOH BeCbMa 4yBCTBHTe/bHA K H3MEHEHUSM
HanpsiMeHus Ha CeTKe: [OCTATOYHO H3MEHHTh CeTOYHOe Hamlpsxke-
HHEe B OYeHb MaJoff cTeneHH, 4ToOb AHOHHLIN TOK H3MEHMJACH
B 3HAayHTENbHBIX npenenax. KoauuecTBenHo KpyTH3HAa oOueHHBa-
€TCA BeJIHYUHOH H3MeHEeHHs AaHOLHOTO TOKa B MUJUIMaMnepax lpH
H3MEHEHHH CeTOYHOTO HampsKeHus Ha | BOJBT.

Karon 8 panuonamne nmpeiacrasiser cofoi HAKANMBAaEMYIO TO-
KOM TOHKYI0O MeTaJyHdeCkyio nposontoky (HHTh). Ecam Ha-
Kan TaKoH HHTH OCYILECTBAATh NOCTOSHHBIM TOKOM, TO H
sMHCCHA 3JekTpoHOB Oymer cTporo mnocrosivHa. Ho nouTtH
Bce COBPEMEHHble pajHOBeLlaTesbHble MPHEMHHKH paccyuTa-
HHl HAa  0OHTaHWe OT TNEePEeMEHHOro0 TOKa, a  TaKuM
TOKOM HaxalHBaThb HHTh HeJb3fl, TaK K4K 3SMHCCH 3JeKT-
poHoB OyneT H3MEHATHCA, «NYyJbCHpoBaTby. M3 rpoMkorosopure-
Jsi 6yner ChablieH ()OH mepeMeHHOTO TOKa — RenpHATHoe Tyne-
HEe, Meluaroliee Cayliath nporpaMMy. Koxeuso, MoxHO Gbino Gul
flepeMeHHbA TOK CcHAYajad € HOMOUILIO AWOZA ®LUIPSIMHTh, Ipe-

-2 €. A. Bamanos - 17



Quz, 13 YcTpolicTBO TpHONA C TOROrPEBHLIM KATOLOM.

_ ) or-

BpaTHUTh B NOCTOAHEbIH, KAK 310 H IeJaercs MIA mpgl{u?ogxa{snno

HbiX Lenell — 00 3TOM Mbl yXXe TOBOPHJH. Ho uaiin L

Gosee npoctofi B Oonee s pexTuBhbli  cnocob, no:epemeﬂnbii
ATb HEMOCPEeACTBEHHO

garpeBa Karona MpHMEH -
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ut. 13), Ha BuelllHed NOB ToR-

ﬁ; (g).noﬁ o)r’mc.non EJIOYHOTO Mera.n.n6a (CTP;?S:::’cugagoﬁ

paaroTcs Gospllo .

JH Ap.). DTH OKHCJL OTa A

uegggﬁfxocrgg)name NpH CPaBHHTEJbHO HH3KHX Temnepzrgfczxﬂ

(iﬁopﬂnxa 600 rpamycos). HmMeHHO 3TOT CJIOf OKHCJIOB g b’;;O ; res

HCTOUHHKOM SJIEKTPOHOB, T. €. COOCTBEHHO KaTOLOM.
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Tona 43 Koiibb! npucoefiunes x HUKENEBOMY «9exJly», mpHyeM HH-
KaKOro -3JIeKTPUYIECKOr0 COEeJIMHEHHSI MEXJly KaTOJOM H HaKalu-
BaeMmo#l HUTBIO HeT. Bce Harpesaemoe ycrpofictBo o6sanaer cpa-
BHUTENbHO GONBUIOA MacCcoli, KoTopasi He ycmeBaer TePATL TeIJIo
npA GLICTPHIX H3MEHEHHSX NepeMEeHHOro TOKA. Bnaropapa stomy
SMHCCHs1 CTPOTO NOCTOSHHA M HHKakKoro ()oMa B NpUeMHHKE He
npocryinsaercs. Ho telioBas umepuus kartona Jamn B npeeM-
HUKE SBJIAETCH NPHYHHOH TOTO, YTO BKJHOYEHHBIH NPHEMHMK Ha-
4nnaer paborath He cpasy, a JHIIb, KOTAA KaTOIL HarpeloTcs.

CeTkn B COBpeMeHHHIX JlaMmax ualle BCEro HMEIOT BHJ npo-
BOJIOYHLIX COHpaJjieH: «rycras’ ceTka» — BHTKH cnHpaJiefl pacio-
Noxenbl GjmKe APYr K HAPYTY, <PeiKas CETKa» — pacCTOSAHHA
MEXJy BHTKaMH yBeJHUYeHBl. UeM Tylie ceTKa, TeM NpH NPOYHX
PABHLIX YCJIOBHAX GOJIbllie €e BJHAHHE HAa MOTOK SJEKTPOHOB, TeM
Gosbite KO3GGHUMEHT YCHJICHHS JIAMIIb. -

B 1913 r. Jlsnrmiofip yBequuns XoJHYeCTRO SJIEKTPONOB B
Jiamne Q0 yeThipeX, NPENJIOKUB BBECTH B MPOCTPAHCTBO MEXKAY
KaTOOM H CeTKOH eiwé.omHy CeTky (¢ur, 14). Tak 6b1 coznan
TiepBEIH TETPOA — YETHIPEXIICKTPONHAA JIaAMNa, MMeoNmas pe
CeTkH, aHOR ¥ Kartod. Ty cerky, koropyio Jlssrmiofip nomectun
Gnuxe x Katolly, HasLIBAIOT KaTONHOMH, a «cTapyio» €OTKY
HA3BaJH yfipaBJAAION €H, nNOCKOJAbKY KaTOLHAs CeTKa Bbi-
NOJIHAET JHIUb BCIOMOraTesIbHYIO poJib. CBOMM HEGONBHINM IO-
JIOXKHTEJILHEIM HANPAXKEHHEM, MOJNYyYaeMbIM OT YaCTH aHOJHOH
Gatapen, KaToHas CeTKa YCKOPAET NOTOK 3JIKTPOHOB K aHORY
(otcrona u mpyroe HasBanue ceTKe — Y CK O pPA Il aa»), «pac-
CacChiBasfy 3/IEKTPOHHO® O0JIAYKO BOKPYr KaTtoma. IT0 MO3BOJIHJIO
NpUMEHHTE JIaMily 1a)Ke NP CPABHHUTENLHO MAJIBIX HANPSKEHHAX
Ha anome. OnHo BpeMs Hallell NPOMBLILLIEHHOCTHIO BLINYCKaach
Apyxcetounan namia tina MIC (mau CT-6), B nacnopre xoro-
pofi 3Hayunock: paGouee aHONHO® Hampsxkenne 8—20 g, Haub6o-
JI6¢ pacnpocTpaHeHiibie B T0 BpeMs Jamnn tana Muxpo (I1T-2)
o6biyHo pabortalu MpH ropasmo 160Mee BHCOKHX HaNPAKEHHAX —
topagka 100 6. Onmako, saMnnl ¢ KaTomHOH ceTkoli He noJay-
MW pACNpOCTPAHERHS], TAK KAK BMECTO HMX BCKOpe GhUIH npel-
JIOXKEHDb! ele Gonee copeplieHHble JaMmmbl. Kpome 1oro, «ABYX-
CETKH» HMEJK CYWECTBEHHLIH HENOCTATOK: MOJONKUTENBHO 3aps-
HCHHAA KATOLHAR CeTKa OTHHMAJa OYeHb GOJILIIOE KOJHIECTEO
SJeKTPOHOB OT OGILEro NOTOKA, YTO PaBHOCHJIBHO GecnonesHol ux
sarpare. XOTA W npeblialia BO3MOXHOCTE paborath ¢ MaJibiMH
AHOAHBIMH ~ HATPSXKCHUAMH, HO 3TOMY NpPOTHBOLOCTABJSIACH
GOoJIpluas TpaTa TOKA, — OLIYTHTEJBHOH BHITOmb He noJIy4aJ10Ch.
Ho seenenue sropoit cetkn nocayxuno curkasom I KOHCTPYK-
TOPOB pajnoJaMil: Hayajiach «3M0Xa» MHOTO3JEKTPOLHBIX JaMil.
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Pue. I4. Tpuuuan peficreus TeTpoja ¢ KarogHoR cerkofl )

B 1916 r. LlorTkH, sanuMascs ONLITAMH C TPHORAMH ¥ npe-
Cllelys 3ajady MOBBILEHH HX KO(dHUHeHTA ycHAeHHs, maliel
HeOGXOAUMBIM BBECTH BTOPYIO CETKY B NPOCTPAHCTBO MEXKAY aHO-
AoM u uMemoliedcs (ynpabJsroweii) ceTkoii (dur. 15). IMogapan
Ha 3Ty —aHOLHYI0 — CETKY MNONOXKHTENbHOE HANPMKEHHE, 1O
BeJIHYHHE HPHMEPHO paBHOe NOJIOBHHE aHOAHOro, LLIoTTKH B #3-
BecTHOH Mepe pgoctHras tpebyemoro. Ho NIPOLLIO [eCATHJIeTHE,
Npexne 9eM 3T paGoThl MONYYHIHM WIMPOKOe NPH3HAHHE H npH-
Menesgie, B 1926 r. Xann KOHCTPYKTHBHO BUIOH3MeHMJ aHONHYIO
CeTKY, NPHAAB € BHI 3N EKTPOCTATHYECKOro 3K a-
Ha, KOTOpLIM OH OTAE/IHJI @HOL OT BCeX IPYrHX SJIEKTPOAOB.
Hasi yero xe 910 nonanobusiock? B TpHose aHOT M ceTka obpa-
3YIOT KaK Obl HeGOVIbIIOH KOHLEHCATOpP, eMKOCTH KOTOpOro, ofHa-
KO, NOCTATOMHO AJIg TOrO, 4TOOBL! WeNb aHOAa OKa3asach 3JeK-
TPOCTATHYCCKH CBASAHHOH C membio cerkd. Hanmuuwe 9roit mapa-
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- Quez. 15, lNpuaumn neficTeua Terpoma ¢ aHommoll cerkof.

SUTHOR CBRi3H ABNAETCSH LOCTATOUHLIM YC/IOBHEM AJIA TOrO, YTOGH
YOHJHMTEALHLI KacKaj fpeBPaTiTh B TFeHEpaTop SJEKTPHISCKHX
kouieGaHul. BMecTo ycusleHHst MOABONMMLIX K Hefl H3BHE SJeK-
TPUYeCKHX KoneGaHHH, JlaMna HayHET CO3NABaTh CBOH KoJeGa-
HHfl, H HYKAKOIO HOPMAJBHOIO YCHACHHA HE noayyaercsFlpueM-
HAK ¢ CaMOBOBOYMIAIOUMMHICS KACKALaMy CBHCTHT, BOET, MHKO
HCxaXaeT M Boollle fmepecraer paborath. Yto6ui fpeofoneTh
PA3MOXKHOCTE CaMOBO3CYKIEHHS, HEOOXONHUMO YCTpaHHTh napa-
SHTHYI0 CBYI3b M€XKAy aHOAHOH M CETOUHOW HensMHu, T. e. CBEeCTH
FO HHUTOXKHO MaJOr0 3HAYCHHS €MKOCTbH MEXIY aHONOM H Cer-
kofi. HmenHo stofl 3amaye u cayxur awommay CeTKa, BBLIIOJIHEH-
HaA 8 BHIe skpaHa. Oua «NepeXBaTHIBAELT» SJEKTPHUECKHE CHJIO-
BLie JHHHH H TeM 0ffocobaser aHon oT cerku. O6buHO SKpaHu-
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Duz, 16. Tpaunun neficTeus neHTOAA.
i .

pYOiIad ceTka HMeeT TaKyl KOHCPPYKIHIO, YTO TOJBKO JHIIb TA
ee 4acTh, KOTOpas OBpalllena K aHONY, BHIKVIHEHA B BHAE NPOBO-
JiouHOH, clHpanbio HaBuTOH ceTkH. OcraibHas Ke yacTb 3TOTO
8JIEKTPOAA B LEJIAX JIYUIIEro IKPAHHPOBAHHSA CHeJIaHa CTLIOLIHOH,
Ges oteepctud. UroOnl 3aMeTHO He OCNabNATL @aHOLHOTO TOKA,
Ha SKPaHMPYIOUIYI0 CeTKy nopaerca (OoT aHOGHOA Gatapen) no-
JIOXKHTENIBHOS HANPSIKEHHE, 110 BeJHIHHE PABHO® NMPHOJHSHTRILHO
TIOJIOBHH® AHONHOTO. JlaMNbl ¢ 3KPAHHPYIOUIHMH CETKAMH BLINOA-
HO OTJIHYAIOTCS OT, TPHONOB OGOVIBLIHM KO3D(QUIHSHTOM yOUICHHAR:
y TpHOOB 6H 00buHO He npesbnuaer 20—100, a y skpaunpopau-
HBIX JlaMn U3MEpAETCH COTHAMH, NO3TOMY BMECTO.2 TPHOZOB MOXK-
HO HPHMEHATH | 3KpaHUPOBAHHYIO JaMIly. - P

B skpanMpoBaHHBEIX JlaMNax NPULLIOCH CTOJKHYTBCH C OLHHM
HenpuATHLIM fBNeuHeM. [leno B ToM, uTO SJEKTPOHLI, yAapsach
O NOBEPXHOCTb aHOMA, MOTYT BHIGHBATH H3 HEro TAK HA3LIBACMbIC
BTOPHYHB € SJEKTPOHK. IJTO NO CBOEH mpHPONE TaKue e
3JEKTPOHEl, TOJBKO OCBOGOX/CHHblE H3 METAAJHYECKOH MOBepX»
HOCTH H¢ HarpeBaHHeM (KaK M3 KaTona), a SJEKTPOHHOH GombGap-
auposkof. Onun GomGapaupPYIOLME SJeKTPOH MOXKET BLIGHTE Her
CKOJIbKO BTOPHYHBIX 3JIEKTPOHOB, [JosiydaeTcs Tak, 4TO €aMm
aHOJl NpeBpaliaeTcs B HCTOYHHK 3nekTPoHoB (dur. 16). B6ansu
22 :

OT aHOMA HAXOAMTCS MOJOXKHUTENLHO 3apsKeHHas SKpaHHPyOImas
CeTKa, H BTOpPHYHble 3JEKTPOHBI, BhlJeTass ¢ MaJibiMH CKOPOCTAMH,
MOTYT NPHTSIHYTCH K 5Tod CeTKe, eclli B KaKoOH-1M6O MOMEHT
HanpsiKeHHe Ha ceTKe oKaxercsa GoJiblie HampskeHHs Ha aHOUe.
ViMeHHO 3TO HMeeT MECTO B TOM Chydde, KOrjga SKpaHHPOBaHHAR
NlaMnia MCTONb3YeTCst B OKOHeYHOM Kackale YCHJEHHsi HH3KOH
YacTOTH., YCTPeMJAACh K 9KPaHMpYyWLleii ceTke, BTOPHYHEIS
SJIEKTPOHBl YCTAHABJHBAIOT B JlaMne Tok oOpaTHOTO Hanpaene-
Hus, 0 paGoTa JaMObl COBEPIIEHHO HAPYLIAeTCs. DTO HENpHATHOE
SIBNIeHHe HMeHyeTCH AMHATPOHHHM 3d pexTom Ho ecth
cpencTBo GopbOhi ¢ 3TUM sBAeHHeM. B 1929 r. nosBHIMCH TIEpBLIe
JIAMMBl € OATHIO JEKTPOJAAMH, M3 KOTOPHIX ABa — aHOM H KaTOA,
a ocTanbhble TpH — ceTkH. [lo yucny 3J€KTPONOB ITH JaAMIILL N0~
Jyuuiu HasBaHHE Me HTO X oB. TpeTha ceTka moMeuieHa B npo-
CTpPaHCTBE MEXAY FKpanupyoure#t ceTkod # aHOIOM, T. €. HaXo-
nutca 6mmxe Bcero K aHoly. OHa coeHHAETCA HenacCpeACTBEHHO
€ KaTOAOM H, CJENOBATEJbHO, HMeeT TakKoH e MOTEHIHAJ, KaK
H KaTol, T. €. OTPHUATeNbHEI MO oTHOUIEHHIO K anomy. Bsaro-
naps STOMY CeTKa BO3BpalllaeT BTOPHYHbIE SJIEKTPOHBI OOPaTHO
Ha aHoj W, TeM MpenoTBpallaeT AMHATPOHHbLIH 9dexr. Orciona
K Ha3Bauue 5TOH CeTKH —3aIHTHAasg uAY HPOTHBOAHMHAT+
pornas. Ilo MHOTHM CBOHMM XaueCTBaM NEHTOALl BhIllIe TPHOMNOB,
OHu NpUMEHAIOTCH JJIS YCHJAEHHS HanpsKeHHs BBHICOKOH H HU3-
Kol 4acTOT u npeKpacHO pabGoTaloT B OKOHEYHLIX KacKajax.
VeesuyeHue 4HCNa CETOK B AMIE He MPHOCTAHOBHJOCH HA
nentome. Pag «quHOn» — XTPHOMA» — «TETPON» — «IIEHTONA» IOMO0J-
HUWICS ellle ONHHM NpeACTaBHTeNEM JIAMIOBOH CeMbH — T €K CO-
I OM. 3To — JlaMna ¢ HIECThIO 3JeKTPOLaMH, H3 KOTODBHIX YeThl»
pe—oetkn (¢dur. 17). Ona npuMeHsierca B KacKajaX BbiCOKQYa-
CTOTHOTO YCHJIEHHsi ® YacTOTHOrO npeoOpasoBanusi B Cyneprere-
pomuuHbIX npueMuHkax. OObiuHQ CHNa NPHXOAAIUHMX K aHTeHHe
panuoOCHTHANIOB, OCO0EHHO Ha KOPOTKHX BOJIHAX, H3MEHAETCH
B BecbMa 3HauHTeJabHbix npexenax. CurHanbl To BO3pacTaioT, TO
GLICTPO 3aMupaloT (ABMeHue (eauura — samupanus). Fekcon xe
YCTPOeH TaK, YTO ABTOMATHYeCKH OBICTPO MEHAET KOS(MPUUHEHT
ycujienus: ciaGble CHTHAJL OH ycHAuBaeT B Gouivineh cCreueHy,
a cuJbHLEe — B MeHbpliell. B pesysierare CHGHIMMOCTS BbipaBHH-
BaeTcsd M MOLAEepKHBAeTCA NPUOIU3HTENBHO HAa OJHOM YpDOBHE.
ABTOMaTH3M AeHCTBHUA JOCTUraeTCAd H3IMEHEHWEM [IOTeHLHaJOoB
Ha CeTKax B TAKT C H3MEHEHHEM (CHAbl MPHHHMAEMBbIX CHTHAJOB.
Taxo# rekcol foJyuu HazBaike GeaAMHTr-rekcon a. B obur-
HbIX TMPHEMHHKaX TaKas peryJdpoBKa YCHJICHHA TaKXe HMeer
MeCTO, HO OCYIIECTBJISICTCA NOCPEACTBOM MEHTOJOB C BHITHHYTOH
HUIKHEHl YacThbl0 XapaKTEPHCTHKH, TB€ KPYTH3Ha HMEeT nfaBHO
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Que. 17. Cxema yctpoficTBa rexcopa.

. 4

MeHsIoLeecs 3HaYyeHHe. Takue

«BapH M IO».

Bropas kaTeropus reKcomOB —CMECHTRJIbHLI® e KCO-
-ABl. B cynepreTepomMHHLIX NPHEMHHKAX ° MPUHHMAEeMBIf CHE-
‘HaJl CHAYa/la MOHMXKAETCA MO YacToTe, a 3aTeM yxe YCHIH-
BaeTCA. IJTO NOHUXKEHHEe MM nNpeobpa3’oBaHHe YacTOTbI MO-
®eT ObITb OCYWIECTBJEHO M MOCPENCTBOM TPHOAOB, KaK 5To H
nenanoce panee. Ho cMecuTenbHble rekcombl  BLIMOJHSIOT 3Ty
¢yskuuio Gonee pauHoHanbHo. B mamell npakTuke panmoBema-
TeJIbHOTO IIpHEMA IS BHINOJIHEHHs 3TOH (QYHKIHK NPUMEHSIOTCH
H Jpyrde JaMimel, € eile OONMbLIMM KOJHYECTBOM CETOK- DTO—
neHTAarpHunb (ATHCETOYHbIE NAMNLI) WJH, KAK MX HHAYe HA-
3LIBAIOT, T €N T O Abl (CEeMHINEKTPORHble Jamnbl). Jlamnb THna
6A8 n 6J17 oTHOCATCR K 3TON Kareropuu namn. s npeobGpaso-
BaByA YacTOThl B CYMEPreTepOAMHHBIX NPHEMHMKAX NPHMEHSEeTCA
N

NEHTORLI Ha3bLIBAIOTCAH
Y

raKe H_IIECTHCETOYHas Jamna (BeceMb SNEKTPONOB)—OKTO .
B orTnmuMé oT meHrarpHia OKTOX MpeAcTaBaseT cobolfl kak Okl
KOMOHHALMIO TpHOMA ¢ MeHTonoM (Toraa Kak NeHTarpHi—TpRoaa
¢ rerponoM). [lToABuBMIHCL NOBHe NEHTAarpuaa, OKTOA IO CBOHM
KQuecTBaM Bbillle CBOErO Npe/IUeCTBeHHHKA.

Ho me TOJMBKO B «CETOYHOM HanpaBJeHHH» Pa3BUBANHCH
AsMnel 33 pochaennue roabl. O. noOMeUIEHHH IBYX «3JeKTPHUECKHX
BeHTHJIeH» B oOulyi0 KOJGY Mbl ye [OBOpuJH paH€e, Kacasch
ycrpoficTBa nBoiiHoro auona Téna 6X6. Tenepo MpoKo mpuMeHs-
IOTCA M Takue KOMOHHAUMH, KAk M HON-TPHON, NBOHHBIE
TpuoOAH, nBoRHbe auom-rpuonn (AIT), ABofi-
nbie gHongmenrtoAn (AIIT), Tpuonrexcons HT I
ITo Goabiwell yacTH Takue KOMOHHHpPOBAaHHbB € JIaMihl
umeror obmuii karon. PaGora onmnofi samnel ynopobasercs pa-
Gote HeckoJibkHX 'Gosiee npocthix. Hanpumep, samna 6H7 ne-
JAfeTcH NBOAHLIM TPHOROM — JiBa 06GOCcOGNEHHbIX TpHOAA B 00-
meii kosbe, cBoeoOpasuble OGausHelbl. JTa JlamMma C  ycnexoM
samMersier co6ofi ABe TPHONHLIE JAMMOBl H MOXKET ObITh HCIOJb-
30BaHa JHGO B JBYXKACKAJHOM YCHIHTeNe Ha COMPOTHBJIEHHAX,
JuGo B MyUmyJLHOH CXeMme, INA Yero o#a COOCTBEHHO W Npeld-
HasnaueHa. [locie nerexTHPOBAHHA, MPOH3BOLMMONO B Cymep-
PETepOfMHHBIX TPHEMHHKAX, OObIYHO NOCPEACTBOM [LHOMOB, HEOO-
AORHMO OCylIecTBIAATL ycuiaenne. Jlas sroli menn reneps B 06-
fneli Kon6e ¢ NETCKTHPYIOIIAM RHOJOM NOMELIAIOT YCHJIHTE/b-
uNA TPHOL; TaK MOABWINCH AMON-TPHOIH. B cynepreTepoAuHHEIX
fipUeMHUEAX [Jis aBTOMATHYECKOH peryJiHpOBKH rpomkoctH (APT)
Beo6XONHMO NOy4aTh MOCTORHHBIA TOK, BEJIWYMHA KOTOPOIO Me-
Rajiace 6nl B TAKT ¢ CHIOH fIpHHMMaeMblX CcurHanos. Has sTtux
pedieli MoxHO Gbwio Obl MPUMEHHMTh OTAENBHBIH AHOL, HO H €ro
cxaidliocs BO3MOXHBLIM NOMECTHTL B Konby nuonp-tpuoma. Tax
B OIHOl JAMIIe PasMeCTHINCh €pa3y TPH JaMibl: JBa nuOna H
TPHOR, H JlaMIIa NoJyYnJia HA3BAHKE IBOHHOH AMON-Tpuon. Takum
JKe NyTeM ®OSHHKJH AHON-TEHTON, TPHOL-IEKCON H T. A.

« Heckonbko oCOGHAKOM OT HAPYTHX JlaMO CTOMT Jamia THna
6J16. D10 oyeHr HHTE€pecHas JaMMa: OHOrO 3JeKTpona
B Heil HET, WO OH Kak Obl nonpasymesaercd. C onHoi#f cTOpOH®L,
$Ta faMNa—OYEBHIHBIA TETpoX, TAK KaK B HeH BCEro JMIIL ye-
THIpe 3IEKTPONa: KATON, AHOA M JBe CETKH, H3 KOTOPHIX OpHa—
ynpaeasiolmas, a Apyras — SKPaHUPYIOLIAs. Ho, ¢ npyroii cro-
poubl, 6J16 — nenton, uGo ofnanaer BCEMH ero CBOHCTBaMM H
BeChbMa MOJOKHUTEJbHbLIME ocoOeHHOCTAMU. Ponb 3amuMTHOH ceTkH,
oGg3aTenbHoli IViA neHTola, B Jdamne 6J/16 Bomonuser ... mycroe
[IPOCTPAHCTBO, HCKYCCTBEHHO CO3/aHHAA 30HA, HaXoAAWAsCs
MeXay AHONOM M SKPaHMPYIOLLei CeTKOH (dur. 18). B sroil .30}1(;;_
o
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Q@uz. 18. CxeMa ycrpoiftTsa nyyepol namum.

-CO3MaH HyIeBOH MOTEHIHAJ, HMEHHO TakoH e, KakOh HMEJd
6bl 3amuTHAs ceTKa, ecly 6bl TOUbKO OHa CyLIecTBOBaNE &
sToil namne. UtoObl co3gaTh TaKylo 30HY, NPHILIOCH NPOHSBECTH
KOHCTPYKTHBHbIC U3MeHeHHdA. B wacTHOCTH, aHoOn oTHeceH masmite
OT 3alMHTHOH ceTKH. «MHUMBIH sfeKkTpon» AeficTBYeT ua BFOPHS-
Hble 3JIEKTPOHB! TaK 2Ke, KaK M 3aUIATHAs CETKa, TaK XKe Rpei-
OTBpallaeT BO3HHKHOBEHHE [HHATPOHHOTO 3QdekTa. DJIeKFpoHl
B 9TOH JlaMOe MayT OT Karoa K aHoiy Kak Obl OTAENbHGIMH. Jy-
YaMH, MpoXoAs B NPOCTPAHCTBAX MEXJAY BATKAMH CETOK, OTCIOAA
H Ha3BaHHe jaMNbl —Jiy 4 €B a . BUTKH CETOK Tak pacnonome-
Hbl, YTO IKPAHUPYIOILAA CETKA HAXONUTCA B «SJIEKTPOHHOM TeHu®,
CO3J12BaeMOH BUTKAMH ynpasasiollel ceTku, Guumanurefl K KaTo-

ny. bnarogapa sToMy SKpaEHpYIOLIAasA CeTKa NPUTATHBaeT K cefe’

CPABHHTEJIBHO MAJIO 3JIEKTPOHOB, M TOK SMHCCHH [OYTH fiOJ-
HOCTBIO PacxXONyercsi Ha aHOIHYIO enb. C GOKOBHIX y3KHX CTO-
poH KaTola B JiaMne yCTAHOBJEHB METaJVIHYeCKHe UIHTKH, COeLH-
HEHHBI® C KaTOMOM, OJlarofaps ueMy 3/I€KTPOHB! NOMARAIOT HA
AHOJ TOJIBKO € ONPENEJIEHHBIX CTOPOH, TI€ CO3NaHO paBHOMepHOe
SsIeKTpHYECKoe MoJie. HHKaKHX «3NeKTPOHHBIX 3aBHXPCHHR® He
MOJIy4aercs, YTO CKA3BIBAETCA B OTCYTCTBHHM HCKaxKeHHH B palo-
Te nammnel. JlyueBblie Jamnbl o6nafamT BHICOKHM KO3G¢pHUMEH-
TOM MOJIe3HOTO HEHCTBHA M CnOCOGHBI OTHATh BECbMa GOJBILYI)
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HOLIFOCTR, Ha Boixofe. JlocTaTouno CKas3aTh, 4YTO [Be TaKHe
AaMrbl B AYIMYJbHOE CXeMe MpPU HEKOTOPHIX YCJHOBHAX MOTYT
otaate no 60 sr moJiesHoHl MOLHOCTH.

JlaMnbl COREpIIEHCTBYIOTCS HE FONbKO INEKTPUYECKH, HO TaK-
¥e M YMCTO KOHCTPYKTHBHO. [lepBuie paxyosiaMnel 0 BHAY Majo
MeM OTJIHYAJHCh OT IEKTPHYECKHX JIaMIl H CBETHJIH ITOUTH TaK Ke.
MuoruM ellle NaMsATHLL TIepBbie PafHOIaMIIEL, pa3p&GoTauHbe Ha-
WIHME CooTeyecTBeHHHKaMH npod. A. A. YepubiuieBbim u npog.
M. A. Bonu-BpyeBuueM. 3a mocJellHHE TON,l BHEIURHMH OGRHMK
pamuosiaMnbl CHJBHO H3MeHuAcA. Bospuioll BKnapg B neto cosna-
HUS HOBLIX THNOB JIaMIl H YCOBEPHICHCTBOBAHHS PaHe¢ BHIMYILEH-
HBEIX BHECNA Halla OTeYeCTBEHHas HayyHas Mbicib. Jlocnatouno
ykasaTe Ha paboThl KOJJICKTHBA COTPYIOHHKOB Jiaypeatra Crasiun-
cgoii npeMun opiesonocia npod. C. A. Bekmunckoro. Cuavana
pafuosiamna, K BEJHKOMY yIHBJCHHIO HayHHAIOUWIMX paino-
JioGuTeNell, nepecrasa CBeTHTh H Obljla  OOpallleHa TOJIbKO
K BBLIMOJHEHHIO  CBOMX  OpAMBIX  ofssannoctell.  3areM
HEONHOKpagHO HM3MeHANach KoHpurypauus Oansona. IlosBu-
Juce MaJjgoraGapHTHBIE JlaMilbl  pa3sMepoM HeMmHoruM Gojee
AOJIOBHHB  Mu3uHua. Juia  paguorexHuyeckofi  ammapatyphul
JlaoparopHoro Tuna OblIH BEUTYLIEHB! JaMIbl, BeJHuHHOA © ¢op-
MOM noxoxue Ha ' xonaynu. B macrosuiee -Bpems IIHPOKO pacnpo-
CTPaHCHBl MeTaJLIMYeCKHE NaMilb, KOTOPHE [axe Kak-TO H He-

AOOHO HasbIBATH JIaMNaMH, TaK Kak OHM COBCEM He CBETATCH.
aMeHa CTekJgHHoro OannoHa MeTasuM4eckMM  (cTalpHBIM)—
Heé [pocTas 3aMeHa: MeTaJsiHyecKHe JaMMbl BEHIOIHO OTIHYaloTCS
OT CTEKJIAHHBIX MaJbiMH rabaputamu  (aamma 6X6, Hanpumep,
BEJHYHHON BCEro JiMib B TPEKHH Opex), MPOYHOCTHIO, XxOpoHied
9JIeKTpHUECKOH SKpamupoBKOH (He Hamo HaleBaThb TPOMO3IKHX
SKDAHOB, KaxX Ha CTeKJsHHbIE JIaMIbl), MEHLIIHMH MEXIY3JieK-
TpoilubiMu eMkoctaMu W ap. IlpaBna, ecTe M Henmocratku y Me-
TANIMYECKHX JaMQ, H3 KOTOPLIX BEChMa CYLIECTBEHHBIA—CHILHEI
Harpes MeTaJUIMYecKofl koJIObl, 0COOEHHO y KEHOTPOHOE.

Ceifuac- MHOrHE THOBI JIaMIl BBITYCKAIOTCA B ABYX BapHaHTaX:
B MeTasJH4YeCKOM H CTeKnaHHOM odopmaeHur. I[lpuMenenue
«KJAI0Ua» Ha HOXKE Jlamn oOJieryaeT npoueAypy BCTaBJeHHs JaM-
nbi. B NanedbkKy. Eciin paspuie Bo3MOXHO OBLIO HEOCTOPOXKHOE
NIpUKOCHOBEHHE K THE3[aM MaHeNbKH He TeMH IUTHIpbKaMH, 8
pesysabTaTte 4ero Jiamna, Ha MIHOBEHH® S({PEeKTHO BCINLIXHYB,
HaBcerna BbiObiBaia p3 CTPOA H3-3a MEPeropaHHs HUTH, TO Teneph
HeJb3s1 BCTAaBHThL JlaMIly, II0Ka IUTBIPBKH He 3aHAJNH NPaBHJILHOTO
nonokeHes. OmuOky, BaeKylmMe K rubeld JiamMmbl, MCKJIOYeHE.
' JlamnoBas TexHHka HENpePHIBHO COBeplIEHCTBYercA. Ee
YpOBEHDb ONpelesiseT 11porpecc paluOTEXHHKH, .




II. KTACCbH!I YCUJIEHHA

XapakTEepPUCTHKA MaMIb rpadUyeckH BEHIPaMaer €o-
6ofi 3aBHCHMOCTL aHOLAHOTO TOKa I, OT HanpfiKeHHs Ha ceTke UJ
NpH HEH3MEHHOM NOCTOAHHOM ' HanpsikeHmu U, Ha aHome. Benu-
YHHBEl HanpsxeRH# Ha ceTKe—B BOMbTAX—OTJIOKEHH 1O T'OPH-
B0HTA/JLHOH OCH: OTPHUATE/bHBIE HaNpsKEHHS—BJEBO OT Hy.I,
NOJIOXHTEIbHEE—BNpaBo. BeHulHK aHOHOro ToKa—B MHIHaM<
NEPaxX-—OT/IONERH N0 BePTHKANbHOH OCH, BBEPX OT HyJas. Hmes
Hepen coGod xapaktepucTHky namnnt (¢dur. 19), Moxwo 6rucTpo
. ONPENEIHTE, YeMy DAaBEH AHOAHHI TOK NpH JIOGOM HanpsKEHHH
Ha cetke: npy U,—0, nanpumep, i,—1i,,—8,6 ma. Eciu unre-
PECYIOT HaHHBI MPH APYTHX AHOAHKIX HANPSKEHHSX, TO BhIYEp=
4YHBAIOT He OHY XapaKTepHCTHKY, a HECKOJbKO: JAJIA KaM¥IOro
SHAYEHHA AHOMHOTO HANPSKEHHS OTHEALHO. XaPaKTePHCTHKH IJs
MEHBIIHX aHOAHLIX HANDSKEHHH OyAyT pacnonaraThCs npasee,
a ans 6onpmux—esee. IlonyyaeTcs ceMeiicTso XapaKTEPHCTHK,
NOJb3YSICh KOTODHIM MOXHO ONPENENHTb NapaMeTPHl JaMIE.

Hanpsxxenne na cetke nesaem NOJIOXHTEbHEIMIL/, = -}- 38.
Yro npousoiyo ¢ avomHeiM TokoM? On yBemuuuncs no 12 ma@
(¢ur. 20). IlosoxHTeNbHO BapAXKEHHAs CETKA NpHTATHBAGT
SJEKTPOHEI H TeM CaMBIM <«MOATANKHMBAaeT» MX K anogy. YeM
Gonbllle MOJNOXKHTENbHOE HaNpsXEHHE Ha CETKe, TeM GoJee 3TO
BO3[IefCTBie €e Ha MOTOK 3JIGKTPOHQB, YTO NPUBOLHT K YBelH-
yeHuio anogHoro toka. Ho Hactynaer takoli mMoMeHT, npu KoTo-
poM Bo3pacTaHHe 3aMeINAETCS, XapaKTEPHCTHKA foJyyaeT H3ru6
(Bepxmmit cru6) M, HaKoHeH, aHONHBIH TOK COBEPIIEHHO nepecraer
BO3pacTarh (TOPH3OHTAJIGHBIA yYyacTOK XapPaKTEPUCTHKH). STo—
HaChi L[ @HHe: BCe 3JIGKTPOHLI, HUCMNyCKaeMble HAKAJICHHBIM Ka-
TONOM, NOJVIHOCTHIO OTGHpPAIOTCH OT Hero aHoxoM u cetkofi. Ilpm
TAHHOM AHOINHOM HANPAXEHMH H HaNps KEHUH HaKaja AaHOJMHBI
TOK JaMnbl cAenaTecst Conbile ToKa HACHIEHUA [, He MoXeT./

Hanpsixenue Ha ceTke nejiaeM OTpHIaTeNbHBEIM, MepeXonUM B
bbnacTe JieBee BEePTHKAJBHOH OCH, ‘B «JI€Bylo ob6Jactes. YeM
6osblle OTPHLUATENLHOC HANPAXEHH® Ha CETKE,
yeM Aalbille BJEBO, TEM MEHbIIEe CTAHOBUTCA aHOMAHBbI#
TOoK. [lpuU,=—4 6 anomuuiit TOK yMeHbWwaercs mnoi,—3md
(¢dur. 21). O6bAcHAETCA 5TO TeM, UTO OTPHUATENLHO BapAKeHHAN
CeTKa, OTTANIKUBAET SJIEKTPOHbI OGPAaTHO K KaToAy, He MpomycKas
X K aHoy. OOGpaTHTe BHHMMaHHe Ha TO, YTO B HHUMKHEH YacTH
XapaKTePUCTHKH TaKxe nojiyqaercs <rub, kak u B Bepxneir. Kak
6yner sCHO M3 JAajbHedllero, HanuyHe CrH6OB SHAYHTEJBHO
yxynwaer paGory siamnel. UeMm npsaMOJMHeHiHee XapaKTepHCTHKA,
TeM Jydqlue: yCuJuTeNlbHas Jiamia,
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@uz, 19. O1eieT aHoEHOTO TOKa, KOTHA CeTKa He saphmeHa.

CrenaeM orpuilaTesibHOe HANpsKeHHE HAa CeTKe HACTOJBKO
GoJsbiuuM, yToObl ceTka oTTalkuBana ot ce6a BCe SJ€KTPOHHI
o6paTHO K KaToly, COBEpPIIEHHO He mpomyckas ux K anony. Ilo-
TOK 3JIeKTPOHOB OOpLIBAETCA, AHOMHBLIH TOK JeJaercd paBHBIM
HyJio. Jlamna «3anupaerca» (¢ur. 22). Hanpsxenwe na cetke,
DPH KOTOPOM MPOHCXOIHT <«3anHpaHHe» JiaMObl, Ha3bIBAeTCH
JHaNpaxXxeHueM sanupanua“ (o6o3nadeHo Uy san). [las B3s-
Toll HaMH XapakTepuCTuku Uy san—=—98. ,OTnepers* jammy
MOXHO YMEHbLIICHHEM OTPHUATENLHOIQ HanpAXEHHA Ha CeTKe
HJIH K€ YyBelHueHHeM aHOIHOTO HalpAXeHHA.

YcTaHOBHB NOCTOSHHOE HAMpsKeHHE Ha aHOMIe, MOXHO MEHSTh
aHonHHY TOK I, oT HyJaa (i,=—=0) no maxcumyma (i, —i,) H3MeHe-
HHEM HanpsKeHHs Ha CETKe B Npeneiax oT Uy san Ao U, (¢ur. 23),
Tak kak cerka pacnonoxeHa K Karony OJIHIKE, u€M aHOM, TO
AOCTaTOYHO JIHIIbL HEMHOTO M3MEHHTE Ce. OYHOE HanpsKeHHe, 4T00H
SHAYUTENBHO M3MEHHTb aHOMHHiI Tok. B HaieM cnyuwae mogra-
TOYHO H3MEHHTh HaNpsKEHHE HA CCTKE BCEro JHIIL Ha 14,0 s,
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Duyz. 20. OTcyer aHORMOrO TOKA, KOTHa CETKa MMEET N
TERbHBIH Sapsal.
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@uz. 21, OTcueT aHOZHOIO TOKa, KoIlla CETK1 HMeeT He6ounmofi
OTpHUATeAsHE 3apaa. - -

®uz, 22, Jlayna ,sanepta‘’.

uTO6H YMEHLIIHTL AHOMHHMN TOK OT MaKCHMyMa 1O HyJA. Bos-
JeficTBHe $ETOYHOTO HANPAMCHHA Ha NOTOK SEKTPOHOB—HCKJIIO-
YutensHO YROOMas BO3MOXHOCTH YNPaBJICHHA BEJIHYHMHOM B8JEK-
TPHYECKOTO TOKa, B OCOOEHHOCTH E€CJH Y4YeCTb, YTO 3TO BO3zed-
CTBHE OCYHIECTBJIAETCH MIHOBeHHO, Ge3sHHEPUHOHHO.

ByneM paBHOMEDHO H HENPEPHIBHO MEHATH HANpAXKEHHE HA
ceTke, Jejiags €ro TO MOJOXKHTEAbHbHIM, TO OTPHILATE/BHLIM.
C oToll nenbio ToNBeNEM K CeTKe nepemerHoe Hanpsukenune U,y
Ha3LIBaeMOE HanpsxkeHHeM Bo3GyxneHus gamnu. [pa-
tduk STOro Hanpskenus (CHHYCOHJa) HaHECEH Ha BEPTHKaJbHOA
ocu BpewenH f, uayuleit BHH3 OT HyJd. AHOOHHE TOK Gyner
NYyJAbCHPOBATb— MEPHOAUYECKH YBEJIHYHBATBCA H  YMEHb-
aThCA—C YaCTOTOH, PaBHOM 4aCTOTE HANIPAKEHHS BO3OYMIECHHUS.
Ipadux mysabcamufi 8HOAHOrO TOKa, NOBTOPAIOMHUAI MO CBOeH
dopme rpadux nanpsxenus Bo3OyIKIUEHHs, HAHECEH BLOJL TOpPH-
SOHTAJNILHOM OCH BpeMeHH { BIpaBo OT XapakTepHCTHKH. YHem
Goapue BeauuuHa U, Tem B GONLUIMX npene/ax HU3MEHAETCH
anonuuifl Tok (cpaBuute Uypy ¥ [py € Upes 1 L5) (dur. 24).
Toyka @ Ha xapakTepHCTHKE, COOTBETCTBYIOLAS CPEAHEMY SHa-
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@ue. 23. Tlpenennl® n3MeHEHHA aHOLHOTO TOKZa B SABHCHMOQCTH
OT HalpsIKeHHS CeTKH npfA SajaHHOM HaIIpsKeHHH aHona,

YEHHIO HaNpAXEHHA Ha CeTKe M TOKY IOKGA B aHOAHOA wuemH;
HaspiBaerca pabouyeill TOYKOR. .

ti1o mpou3ofizer, ecsH B AaHOAHYIO HeNb JaMnu (Cxema Cyi€Ba)
BWJIONHTL conporusiedHe K,? Yepes Hero Oyner npOXomHTH
arOAHBI TOK I,, BC/IEACTBHE Yero Ha HEM MOJYUYHTCH NalcHHE
Hanpsbxenua Up,, nyabCHpyoliee ¢ 4aCTOTOH HANpPSKEHHT BO3-
6, xnenun. [lynbcupyiollee HanpskeHnHe, Kak H3BECTHO, COCTOMT
M3 JBYX CJaraeMblX: NocToanHOH (B Haumem cuydae Up, ) m
nepemennoil  (U,,). TlpH mnpaBmibHO BLIGpaHHON BenHuHHE R,
ne)eMeHHas cliaraeMas aHONHOTO Hanpaxenus U, B yCHIHTENSX
HaOpshKeHHs OKa3susiBaeTca Goapme U, T. €. oCymHiecTBisieTcs
yCHJICHHE TMepeMeHHOro Hanpskenus. Othowenne U, x U,,
HaznBaeca KoadbdbHuHEeHTOM YCHJAEHHA cXeMul. Ecau
yCH.1eHHe, NPOH3BOJMMOE OO} JIaMMOMH, HENOCTAaTOYHO, TO YCH-
Jelioe nepBoil JIaMnofi HanpsXeHHE MOAaioT KO BTOPOH JaMie,
a or BTOpoii—K TpeThell H T. A. Tak oCyuleCTBJIfieTCH KacCK a a-
“"Hoe ycuaeune (¢ur. 23). Ha ¢urype cnpaBa npusenend
CHALHO YIPOUIEHHBLIE CXEMBl TPEXKACKA[AHLIX yCHIHMreaed: Ha-
BepXy—HA CONPOTHB/EHHAX, & BHH3Yy—Ha T’paHCQ)opmalopax.
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uz. 24. Tepemeniioe HanpAKenHe HA ceTKe CoSAdeT MyJLCHPYIOMHIt 8HOA-
HuH TOK.

Ha ¢ur. 26 nokasana Takas e XapakTepHCTHKA NaMIbl, KaK
B HAa o¢ur. 24, TOABKO 6€3 BEPXHEr0 H ' HAXKHEro IJIABHLIX
efuGoB. ITO — Heanu3UpPOBaHHAsi XapakTepucTHKa. CpaBHu:
Te Mexny coGofi- ¢ur. 24 w 26 u B yBHIHTE, K YeMY
IDHBOLHT HanHume CrHGOB HAa peanbHOll XxapaxrepucTAke. OHH
BHI3bIBAIOT HCKAXEHHsl B AHOAHOH uemH (OpMBl KPUBCH YCHJIM-
BaeMbIX KoneGanuii, a 3TH HCKa)KeHHs HEXONYCTHMBl, B 0lobeH-
HOCTH, KOrlla OHH Gonbluue. ['pPOMKOroBOpHTEb, NpHCOENHHEHHLIR
K YCHJHTENIO, PpaboTalouleMy C HMCKaXXEHHAMH, BOCOPOU3BOIHT
XpHMIbIE 3BYKH, peub CTAHOBHUTCH Hepa3BopumBoOil, neHue — He-
€CTeCTBEHHLIM H T. N. Takue HckaxeHus, o6ycIoBNIeHHblE HeJlHHER-
HOCTBIO JIAaMIIOBON XapaKTepPHCTHKH, HA3bIBAIOTCA He N HHe i U bi-
#H. Hx cosepesso @e Gyler, €ci¥ XapakTepHCTHKA CTPOro
§ ¢ A Bamanor . ) . 33
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Quez. 25, Kak yCTpamMThL HCKaWeHHd, BHOCHMEE HaNHunem
CeToYHUro ToKa.

arpediRa: snech rpadmk kKone6amufl amHOZHOTr®
TOKa B TOYHOCTH NoBTOpsAeT rpadpuk Koaeba-
BUN HADDAXKENHA Ha CeTKe.

XapakTepHcTHKH GOJbIUHHCTBA YCHANTENLHBIX JaMn B CBOER
cpenned yacta npsMoannefinul. Hanpawusaercs BbiBOA: HCNOMD-
80BaTh He BCIO XapakTePHCTUKY JNaMnbl BMecTe co criuGams, a
TOALKC TIpAMOAuHeRHnl cpenHufl yuactor ee (dur. 27). o uaba-
BUT yCHJIBHHE OT HEJMHEAHBIX HcKaieuult. Utobnl 310 ocyme-
-CTBHTB, HANPSXKEHNE HA CETKE He [O0JIKHO NMPEeBbLIATE B CTOPOHY

- 0TpHUATeNbHBIX 3HayeHHi—U,,, @ B CTOPOHY "MONOMHTEABHBIX
sHavennit --U,,. Benwyuna aHonHoro TOka npH sTOM 6yner
MEHATBCA B CyNEHHbIX npenenax: xe oT i, =0 no Z, =i, (¢ur. 23),
a ot i, 1o i, B 3THX npenerax Javnosas XapaKTEPHCTHKa
COBEPUICHHO JIHHEHHA, HCKAXEeHWH He NOJY4YHMTCHA, HO 3aTO JiaMna
6yzeT ucnonb3opaHa HE RO TIPENENOR CBOMX BO3MOMKHOCTEH, ee
K03QOHUHEHT N0.AE3HOro neficTBHs (k.0.1.) OkaxeTca HuaknM, B Tex
c1y4asx, KOria HeoGXoouMO NOJMy4HTHL HEHCKAKEHHOE YCHJEHHE,
C STHM OOCTOATENILCTBOM NDHXONHTCA MHDPHTBCA.

K coxasenno, nenunefimbiMi HCKaXKeHHAMB leNo He OTPAHA-
wHBaetcs. B MOMeHTH, Korga ceTka sapsxeda NoJ0KHTENBHO,
% )

-

A

duz. 29. Pabota namny B pexne A.

pua npuTarasaer K ce6e SJIEKTPOHEI, OTHHMAs HEKOTOpOE HX KO
51 decTBo or ofLiero TOTOKa, HAaNPaBJIEHHOrO K aHOLY. B.naroé
papA TOMY B LeNW GEeTKH BO3HHKAET CETOUHBIA 1OK. AnonaHbl
TOK YMeHbIIaeTcs Ha BEJNHYHHY CeTOYHOTO TOK3, NpHYEM 3710
' enblueHHe noJydaeTcs TeMm Gojee pe3Ko BEIPaXKEHHDIM, YCM
Bonblle OAOKHTEIbHO® HalPsXKeHHe Ha cetxe. Beaencraue sToro
GpH FOJOXHTEJNbHBLIX HMIYJALCAX CETOYHOTO Hanpﬂmenqﬂ OLATH
QOABNAIOTCH HCKaXeHus (GOpMB aHONHOro TOKa. Msﬁgampcs oT
®THX HCKaXkeHHH MOKHO: B HpOLECCe yOHJEHHS Hanpsxesue Ha
COTKe HHKOTAA He NOJIKHO GbiThb IFOJIOXHTEJbHBM # NdXe Jiyulle,

"scoi oHO BOOOIle He AOXONHT RO HYJIS (dur. 28). Ero nazo

; {lepHHBaTh OTPHIATEJILHEIM, H TOTZA CETOYHOTO TOKA
;c:%@anel}rogggpmenno. 31?0 TpeGoBaHN® BEIET K eue GoJbileMy
COKpALIGHHIO LIHEE HCNOVb3yeMOli yacTH XapaKTepuCTHKH: npa-
‘eoe Juaun BI — TOKH CeTkH, nesee AHAuE AD — nenumefigbie
Hexkaxeuds. MH — BOT y9acTOK XapakTepPHCTHK#, NpH HCOOJB3O-
BAHUH KOTOPOTO MOXHO TOJNHOCTLIO H3GABHTBCA OT ncxaNceHnf
P asulie; ® W. J. UpH STOW CPALOUWICH DI MBHLILG. -;7
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Quz. 30. PaGora namnu B pexnme A ¢ -HCHOJb3OBANKEN HUKHEro u3ruGa
XAPAKTEPHCTHKH,

Ho kax ucnombsosats yuactoxk MH?Ecan k cetke NIONBECTH
JHIUb HAnpsKeHHe Boabywnenns U,,, kak wa ¢ur. 24 u 26, To
HEH36EXKEH 3aX0A B npaByio 06/1aCTb, B 06JT9CTHL CETOYHBIX TOKOB.
INonsenem crauana x ceTke nmocTosmHoe OTPHIATE/IbHOE Hanps-
wenne U,, Takoll BEeIHYMHB, vTO6H pabouas Touka a cmeCTH-
f1aCh BJIEBO MO XAPAaKTEPHCTHKE H OKa3a/ach’ Kak pa3 nocpenune
yuactka MH (dbur. 29). 3atem nonamum x CeTKe HanpskeénHe
Bo36yxuenun U, _,. 3axon B-npaByi o6sactb 6Gyner ycrpaken,
ecan BeanunHa U, He NpeBbiCHT Up, 7. €. ecnn U, <U
PaGotas npu Takux ycaosusx, samna me 6yLET BHOCHTL ucxgaﬂz
WEHHI. DTOT pexam paboTh Jamnm NOJy 4N Ha3BaHHE pekHma A |
Batapes, Hanpsxenue koTopo# cmemaer no XapaKTEPHCTHKE pa~
Gouyio Touky, HasbiBaeTcs Garapeeii cmemenusn, a es
Hanpsixerne Ujy—Hanpsakennem cmemenus. .

Cpenu #pyrHx pexuMOB HH3KOYACTOTHOTO YCHTeHRS  pe-
KAM A — caMbifl HEIKOHOMBNHWA: TOJNBKO B OTNeJbHHX Cay-
9asx K. o. A- nocturaet 30 — 35%, BooGuie e O fI0AAEPKH-
Baercs Ha yposwe 15—20%. Ho sato stor PeXHM — caMhifi
€YHCTHIA®, PeXHM ¢ HaHMeHbIUHMH HCKaXKeHHsM#, Fro OpHMe-
HAIOT N050/LHO YaCTO, NPHYEM, [JiaBHLIM O6PasOM, B MAJOMOLULHLIX
(no 10—20 e7) ycunwrenmeix Kackagax, B KOTOpwx K. . I
He mmeeT OcO60 BAKHOIO HAYEHHS. Y YCHIHTENBHLIX Namp €
KPyTo OOpLIBAIOIIedcs XapRKTEPHETHKON HEXURE ori6 cpapum-
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Que. 31. Jlamca pabotaeT ¢ orceukoft
AY

feAo Koporkuil. [TpeneGperas pHecenneM He3HAaUMTENLHLIX He-
NHHEAHBIX MCKaXKeHH A (COBEPLIEHHO, KCTaTH, HEOOHApYKHBaeMbiX
OpH TIPOCNYIUHBAHHKM 3BYKOBOR NpOrpaMMbl), MOXHO NONYCTHTD
60see SKOHOMHYHOE HINOJB3OBAHHE JAMNEI H BKMOYHTb HHMHEA
3ru6 B paGouuft yyacrok MH xapaxrepuctuku (ur. 30). Ta-
KQfi pexum namiul eme coxpanser 3a coboil naspanue pexnma A,
i B yuebuukax BCTpeyaeTcs Taxoe ONPELENEHHE PeXHMa yCH-’
JIEHMSA kaacca A: 3TO—pewHM, OpH KOTOPOM -Jamna paboTaer
6€s orceuxn anozHoro Toxa. Ha ¢ur. 31 Mbl noOkaswBaeM, yTo
Takoe oTceuka. Hanpsienwe Bos6ywnenmsi U,, HaCTOMBKO
PE/HKO, 4TO B TEYEHHE HEKOTOPOH vacTH mnepuond U, namuna
LOBEPIIEHHO ,3anMpaeTCs®, TOK WYEpe3 JiaMny TpeKpaulaeTcs,
HipkHue uaCTH KpHBOH aHOLHOTO ToKa He BOCHPOH3BOARTCA
H kak Obl OTCeKaloTCA—OTCIOZa H Ha3BaHHE ,0TcCeyka*. OTCewka
gbmer 6uiTb He TONILKO CRUBY, HO H CBepXYy (,BepxHas oTceuka®,
EM. ¢ur. 38), Koria uMny/JbC AHOLHONO TOK& NpPEBLINIAET TOK
Bachiuenns Jamnn. HTtak, peXHM A—pexHm yCHAeHHA
Bes oTceukud. PyKoBOACTBYACh 3THM OfpejeeHHeM -Mbl Mo-
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Quz. 32. Kax paé'oraer NYIINYyAMEAN CXewa.

ran 66 OTRECTH K sTOMY peXHMY H Tponmeccs, rpatpuuecky
BpenCTaBaeHtne Ha qur. 24 (mpu U,.,), ¢ur. 26 (to xe npn
Ueg), ®ur. 20 1 30. Ho, nosropsem, pexiy A — pexum -
BChaKEHHH: TaKOMY YC/IOBHIO YIIOBJAETBOPSAET. B IOJHOM Mepe -
§HAIHbL OPOUECC, NpenCTaBJEHHBIH Ha ¢ur. 29,

Iupokoe pPacnpoCTpaHende mMOJyYWsia ABYXTAKTHas cxeMa
ycuiuTensa, paGoTalomlero B pexcuMe A, HHaue HaskBaeMas
PYWNYAbROH CxeMoR (OT anranACKHX CJOB «myl»—TOA
K3Th H «{y1» —TAHYTb). B 3TOA cxeme ucnonssoBana me onua,
B JIB¢ OnuHaKoBEE Jamibl. Hanpaxenue Bo36yxneHus nosaercs
TaK, NT0 KOrAa OIHA CeTKa 3apAXKaeTcs NOJNOKHTEALHO, Apyras
BapAxaercs oTpHuareabho. Baaronaps stomy moapacranse anog-
HOIO TOKa ONHOH JIaMOhl  CONPOBOXKAAETCS. OLHOBpPEMEHHHM
ymenbleHHemM Toka Apyrofl namne. Ho umnynecw Tokos B anon
BOfi Nenu CKNafbiBAIOTCA H B Hefl noayuaercs pe3ynbTupyoumHl
AepeMeHHbIi TOK, paBHBIl yABOGHHON BeJHuYHHe TOKa onHol
maMubl, T. e. I, == iy, 310 ropazso Jerue mnpeacra-
BiiTh, ©CJIH ONHY XapaKTePHCTHKY pacNoNOXHTL B TE€PEBEPHYTOM
BHAc DO APYroh: CPA3y CTAHOBHTCH NOHATHBIM, K@K HANpSiKe- |
mue Une («packaukas) mefictByeT Ha TOKH B sammnax {¢ur. 32).
LOryxnakTHan cxeMa paGoTaer Gojiee SKOHOMHUHO H C MEHBIIHMH
BefHHEAHBIME HCKAXEHHAMH, HeXEJH ONHOTAKTHan. Yame BCero
BTa cxeMa [IpHMCHRETCH B OKOHEYHHIX (BHIXOLHBLIX) KacKanax
ycugaurenefi cpennell u GOJNBIMOA MOLLHOCTH. - o

PaccmoTpum Takoft caywait: Ha ceTky JaMnel oaHo Hanps-
memne cvelleBHs Ugpn—=U, sun. Tem camuiv paboyast Touka nome-
WEHa Ha CaMbii HuM3 XapakTepHCTwkH. Jlamma ,3anepra*, ee
BHOUHBIE TOK B MOMEHT NOKOA pareH HyJo. Ecam B Takux
YCAOBHAX K JaMIe NMOABECTH Hampsikenue Bo3Gyxknewua U, ., To
B AHONHOH WENH NOABATCH HMINYJbCH ,ToKa I,, ® dopMe ,no-
BOBHHOK nepronos”. Hraye rosops, xpHBasi yCHIHBaeMbIX Kose-
Garudt U, HCK33HTCA RO HEy3HaBaEMOCTH: CPeXeTCa BCH ee
mokHAA nosoBuHa (Hr. 33). Tawxofi pemHM MOXKeT Moxas3aTbcs
COBEPWIEHHO HENDHrOOHBIM LSl HH3KOYACTOTHOIO  YCHJ/IEHHA —
CAHIIKOM YX BEIMKH HCKaxenus. Ho nomoxaem nenatn 8Tor
BMBOA O HENPHI'OAHOCTH.

Crpamum y xapakvepucruku (¢ur. 33) wuxunfl crub, npespa-
TEM peasbHYI0 XapaKTepPHCTHKY B HAEANH3HPOBAHHYIO, COBEpLLEH-
Ba npamoaunefinyio (¢ur. 34). Heminelinne HCKAXKEHHs Bchen-
BTBHE HaNHuyusl HAXHero cruGa mpomanyT, HO OCTaHeTcs cpes
EOJNOBHHB KpHBOR yCuiuBaeMblx Konebamuii. Ecain 6w yuanock
BTOT He[OCTAaTOK YCTPAHHTH HWAN KOMNEHCHPOBATL, TAKOHK peMHM
WOAHO GbJI0 Obl HCNOJB30BATbL AN HE3KOMACTOTHOTO YCHJIEHHS.
O suroged: B MOMEHTH Nays, KOrfla HaupseHHe BO36yixje-
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- BEf Upg He HOpaetcs, Jamna 3anepta u He norpeliser Ot ue-
. TOYHHKAa @HONHOIO HAaOpSKeHWs 3jeKrpuueckuii 1ok, Ho' kak
YCTPAHHTE HAB KOMICHCHPOBATH Cpe3aHHe [oJOBHHb KpHBoﬁ?
. Bosbmvem He OIHy naMny, a IBe M 3acTaBuMm HX paGoTaTh Hole-
PEMERHO: OfHYy — OT OAHOTO HOJYNEPHOAa HANpsKEHUs BO3GYMK-
AOHHA, a NPYrylo—oOT OPYroro, cieayioilero 3a nepBeiM- Korad
OnHa naMna 6yler «OTOMPaTLCHA», APYras B STOT MOMEHT H3UHET
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duz. 34. Pabora naMnu ¢ noaolt orceukofl.

emanupatsca», 8 Hao6opor. Kaxnas namna s oraenbaoctu Gyner
EDCHPOH3BOAHMTL CBOK) MOJIOBHHY KPHBOH, a COBMECTHbIM HX ned-

em Gymer BOCIPOH3BeAEHA MOJHOCTBIO BCHA Kpusas. Kckaxe-
mss ycrpamntcs. Ho Kak Aas 3TOro coeluHHTh Lamou?

Koneuro, no aByxTakTHO# cxeme, H306paenHo# Ha dur. 32.

OIbKO H3 CeTKy Ka)Knoil H3/1aMn B 3TOH CXeMe NPHAETCA Nenath

manpaxenne cMemeHust Uyy=—=Ug san. [loka Hanpsxenue B036yxK-
menua U, we monaercs, o6e JAaMmel ,3aN€PTH”, HX aHOAHHE
moky pasEH mHymo. Ho Bot monawmo mampsokerue U,,, H JaMnu
mOOYEpeNHO HAYHHAIOT ,O0TOHPAaThCA” H ,samHpaTsCa” (dur. 35),
(mGoTas HMNYJbCaMH, TOA4KaMmH (OTCIOR2 ¥ HA3BaHHE PEXHMa—
MYyn-nym* —  Toika#i-Toakad“). B sToM OTaHUME CXEMH
LHYU-nym* OT CXeMH ,Oym-mya” (¢ur. 32), paboraroumed
» pexume A. B cryuae nyniny/JpHOro pexuma JaMmbl pabotator
QEMOBpEMEHHO, TOTAa KaK B ,IIymmyuiHom*® —mo ouepeas. Ecim
E&8DaKTEPUCTHKH JIaMIl COBEPLIEHHO NPAMOJHHEHAHE], JaMithl B TOY-
EGCTH ONMHAKOBBI M OTCEYKH Y Kawciofi M3 HHX Be6paHs pnpa-
EXILHO, TO HCKAXEHUE HE NOJY4YaeTCs COBEepmeHHO. Tako# pe-
UM YCH/JEHHS, NPHMEHHMBIF TOJIBLKO JIS JABYXTAKTHHX CXeM,
RONYYHJ HA3BaHHE MIEAJbHOrO pexuma B.

O B peanbHOM pexkuMe B, ¢ peanbHbLIME XapaKTepUCTHKaMH,
BeR30eKHL HesHHefiHbe HCKaXeHus H3-3a HUXHero cruba. 1o
® SaCTaBJIfeT BO MHOTHX CAYYasX OTKA3kiBATLCA ©T HCMOJb30Ba-
mwns pexuma B, BooGuie ranbonee 3KOHOMHYHOTO H3 BCEX PEXH-
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MOB HH3KOMACTOTROrG ycunegnf. Kakoft Xe pexuM HE3KOWacror-
HOTO YCHJeHus MOXeT ObiTh pekOMeHAoBaH? Pexam A, Kak MM
Tenepo 3HaeM, Majo 3KOHOMHHYEH, H €rO NPHMEHEHHe B MO[IBLIX
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Guz: 36. Yem oramuaerca pabora nByXTAaKTHOH cXeMHhi B pexumax B; u B,



Quz, 37. Pabora 1BYXTaKTHOR CreMu -m pexrMe AB.
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?Cunmennx He Bceria ompasiniBaerca. OH XOpOIl TOJBKO ANH.
2OMOLIHLIX Kackanos. Clyyan HCHoONb30BaHus pewuma B Tak-
JKe OrpaHHYeHH. Ho ectb pexuM, 3aHMMaOuli npoMeXyTo4HOE
oJloXenue Mexay pexumamu A w'B, — sto pexum AB. Onna-
X0, PeXKJie 4eM O3HAKOMMTBCH C HUM, YKaXEM Ha MPUHATOE MOA-
asle/eHHe CYLUECTBYIOIIHX PeXHMOB YCUJIeHHS. E_cmq B MTpouecce
CHIeHHH NOJYYaeTCs 8aX0l B ODJECTH CCTOUHBIX TOKOB, 8 apa-
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. Byio o6nacTk, T0 K Ha3BAHWIO pexnAMa NpubaBiseTcsi HANEKC 2,
ecan ke paBota npousBoguTcs 663 TOKOB CeTKH, — HHAeKe 1.
Tax pasanuaior pexumb B, u B, ($ur: 36), pexxumu AB, u ABs.
OGosnauenns A, u A; MOYTH He BCTpewaloTCs: pexam A — pe-
JKHM COBepLIEHHO 6e3 HCKaXKeHHH, a SHaUHT, H 6€3 TOKOB CeTXH,
Ilpocto — pexnm A.

Teneps vsnaxommvcs ¢ pexxumom AB. B sTom pexume, Kak
*# B pexxume B, namne pabotaior ¢ orceukolt amonmoro TOKA,
HO paboyas TOYKZ Ha XapaKTEPHCTHKE HaXOMHTCA npasee ¥ Bh-
e, HeXeJH B pexume B. B momenTw‘nmays Tokm uepes samnm
He npexpaaoTcs, XOTd OHH H’He BenukH (i, u i,). IMomoxe-
HHE paboueil Toukn PT onpenensercs TakuM yCHOBHEM: pesyap-
THpyloulas XxapakTepuctuka ABLBIT namn, paGotaommx B ABYX-
TaKTHON Cxeve (A9 ONHOTaKTHHX CXeMm pexHum AB BooOule
HENPHIOLEH), AO/KHA OhiTh KaK MOXHO NpAMOJHHednes, B To
XK€ BPEMA TOKH Ly U [, XEIaTeJbHO HMETh MajibiMH, DOCKOARKY
STHM BO MHOrOM ONDENEJNAETCS K. M. . ITHM yCJHOBHSM YAOB-
JETBOPSET MOJO0XKeHHe paboved Touku PT, ykaszannoe Ha ¢r. 37.
Pexum AB, 6onee skonomuumnili, uem pexum AB, (x. n. n.
B pexume AB, noctHraér 65%, roraa kak B pesnme AB,—nmumb
60%); on npHmensercs B Kackaaax 6onbwoil — 6osee 100 sm—
MomHocTH, B kackanax cpeanedt mouriocTH — no 109 81— PEKO~
meHnyetcs pexwum AB,. Hckaxenun B pexume AB, samerno
6osbwe, Hexenn B pexume AB,,

Hakornen, u3secten ewe oxun pexum ycunenns— pewum C.
On xapakTepeH TeM, YTO pabouas TOYKAa B STOM PEXHUME HAXO-
AMTCA JIEBEE TNO.JOXKEHHS HA OCH CETOMHWX HanpsKeHHi, TpH

- KOTOpoM J1amna ,3anupaercs“. Ha cerxy Jamnu nonaercs oTpu-

HATENbHOE HanpaxeHHe cmetenns Uyo> Uy sap. B MOMenTH nays
JlaMna ,3anepTa‘, ¥ OHa ,O0THHPAaeTCR* TOJILKO AJA TOro, YTO-
Gbl NPONYCTHTH KPaTKOBPEMEHHbIH MMIYJAbC TOKa, IASAUHACH
MEHee nosoBMhn nepuosa U, .. O6wuno U, no abcomotHomy
3HaueHuI0 6osbwe U, BCIEACTBHE H€ro OCYUIECTBARETCA 3a%X0R
B 06/12CTb CETOMHBIX TOKOB M IAXE HMEET MECTO BEPXHAS OT-
ceuka (kak nokasaHo Ha ¢ur. 38 pin U, ,.). Hckaxenus B
pexume C HaCTONBKO BEJMKH, YTO STOT PEXHM HENPHIONEH
A8 HHU3KOYACTOTHOro ycuaenus, Ho o nanbGonee swonomH-
YeH H3 BCeX pexumoB BooGwe (k. n. . no 75—80%) u mno-
3TOMY TNPHMEHAETCH AJA yCHJEHHs BHICOKOYACTOTHHIX KoJebanHil
B panmMONEpEAAIOWHX YCTPOACTBAX, THE HesHHelHbe HCKAaXeHHs
HE HMEIT TAKOr0 3Ha4YeHHS, KaK B TEXHHKE HM3KOYACTOTHOrO
YCHJIEHHUA. :

Pegaxtopu; B. A. Bypasnd u H. A. Kanawunckud. Texpen. H. M. Ckcopuéi;
Casuo 8 npormssopctro 10X 1947 1. TMoankcano x nevats 22.1X 1447 ¢,
gﬁ‘hlﬂ 3 n. a. Bymara 84 X 108/4,. Trpax 100000 sy,

Hers 1 p. BDx. 3axas. 2 370
“en. ... Tunprpagus Tocsnepromansts: Motses, Lilxiososas ¥a0., I0.
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Mocena, IHlxosoran maGepexnas, joM 10.

KACCOBAR PARUOBHBENHOTEKA

wo3 oGwed pepanymei aHapemuka A. U. Bepra

NEYATAIOTCH
MUBBNUHAVILEE BPEMSA
NoOCTYNAT B NPOAAHLY:

C. M. TEPACHMOB. Kak uuraTh panHocxeMhl.

B. B. EHIOTMH & J1. B. KYBAPKHH. Jlerextoprne
NPHEMHUKH.

B. B. EHIOTHH u A. C. NOIOB. [lpocrolt koporko-
BOJIMOBOH NHANA3OHNEl ApU. MHHK.

JI. B. KYBAPKHH u B. H. XHKIPOB. Jryxnamnosnft
ceteBoit cynep PJl-4.,

B. H. XHTFPOB. BcepoanoBuilt cynep.

B. B. EHIOTHH n JI. B, KYBAPKHH. Barapebuuit
npuembux O-Y-L

B. ¢. MACAHOB wu B. H. XHUTPOB. Paasocranuns
KOPOU! KOEOJNUBHKA.

B. b. TYPOHHKEID. Pactanyrite ananssonsl.
B. 41. ULIAMLUIYP. Pannosokanus,
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