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.,'If 

'·\ti.mi ·apoaeneHHR uenoro ps.a.~ ·cj,HaH<tecKHX \ic~nenosaHHll Tpe6yeTc~· HcTO'IHHK aneKTpo

, HOB C 6onbWH•M llHKOBblM 3H8'18Hll8M 3~8~TpOH~O;~ :;~Ka ( 150-:200 a) npH Cp~BHKT8nbH~ 

'Heo~nhwHx ~~eprHsx,~(;o', I Ma~),' ' . ' · •.: · '· · 

,,;', 
3a'naita nonyqe1ms rionoo HbIX TOKOB no· ilacTosuuero speMeH~ ssnseTc:~ TeXHH<tecKH 

;pynHo ;,cymecTBHMoll; ~neKTp~HHbI8 nyWKH,: Hcnonb3y8MbI8 •,B KnHCTpoHax, ,, ripencTSBnRIOT 

c:06011 cnomH~e··~neKTp~~Hbl8:ycTp;llc~B~ .H,· KSK npasHno, cpoK cny~o·bI KST0.!:10B 3THX 

ny111eK· peaKO orpaHH<teH; 

TTocne pac~MOTp8HHR H3B8CTHblX_ M8TO,!:IO~ nonyqeHHR aneKTpOHHbIX ny~KOB .C 6;,nbu:;HM 

:nHKOBbIM ,TOKOM OblllO' peweHo C03il~Tb aneKTpOHHYIO nywKy, i:a 6a~e_.HCKpOBOl'O '~liaaM8HHOl'O 
· · . · · . · .. '• ·, · ·. ' " . 1(21 

HCTO'IHH_Ka, · pa'.;pao.o,TaHHoro · a : <PHaHKo-:TexHH.qecKoM HHcTHTyTe rp; AH • CCP. ' ,, ~: ycnem-

Ho npHMeHsawerocs .!:IJlR nony<teHHR ny<tKOB MHoroaapsnHbIX HOHoa.1 AaTopaMH 'oblna Hccneno-\ · · 
• ' I ,, I I ~ .. ·• . ; . ·, '... ' ' . '. . ! ' ' 

·aaHa BO3MO)KHOCTb HCllOnb3OBSHHR TSKOll nyWKH ·nnR nony'l8HHR ,_6onb111H~ 'aneKTpOHH~IX TOKOB, , 
,! . - ' I 'I 

,, 

, 

!. TTepB,blll ·BSpHSHT HCTO'IHH~a C Hcnonb30BSHH8M'llOCTOHHHOl'O 

ycKopsromero • 11anp's>KeHHR • 

, McTO'IHH; aneKTpOHO~ ,( p11c., 1;, 2) -n;e.cicT;B~R~T, co6oll CHC;eMy' 11,3 Tpex aneKTponoa: 

paapRJ:lH~r~ (I), ',!:IHS<ppa~Ml,I (5) K OTCSC~!Baromero (6),' CMOHTHpoaaHHl,IX''Ha .n~yx n~~KSX , , - _· •, ' ', .. . I , ,/ -,_, C , ; " ' , , , •. , , • "· ', , ' , , ' , , ' .. , 

Ha Hep>Kaserou.tell· cTanH. Ha paaps . .itHbill 'aneKipon- (I), HaroToaneHHbill H3 aonb<ppaMoaoro 
•, ' \ : , : ' '·. , , , , . , , . , , . .. . , , ' . .· .· ., ., ; 

~Tepirnsi '113 MM,- KS,!:l~Ba~TCR nneKCHrnacoaas Tpyooqxa (4) (p-~ooqee Teno) H 'npymHHS: (8), 

lip~ no~oI~lH KOT~p~ll Tpy6~a.'. (4) no~a~Tc~- a pa6o~Hll~aaaop,no Me~e ee c~opaHH~. Paa~ · ' 
, • • -· ~ '.,· • • , , . ' r, I . . • 

psnm1a aneicTpon HaxonHTCH BHyTpH, q,apq,opoaoll. Tpy6KH (3), KOTOpll~ ooecneqHBae; Heo6-

XO.!:IHMY~ ;rieKTp;qe~Kyro' H30nHUH~;- JlHaMeTp. OTB8pCTHR • n11aq,pa,~Mbi; H~foTOBn~H~Oll Ha''·:. 
' • ' ,, ' ' ( , i 1• . " ·• · :· , - , · ; I . : ~ ' ~- , , • 

, • BOnbcppaMa, Pl\B~H, I i ;MM; .llns. yny<t.W8H~R_ ycnoa~ll O'\'C~ca' H nns ,nyq~ell. <pOK:YCHp01;"KH :·: , 

' OTCaCb!BaIOIUHM, ·noneM YCT8HOBneH, ripoMe>KyTO'IHbill aneKTpon -- KaTO.!:I ·: (2); H30nHpOBaHHbtll 

•o~ ~e~nH. · vfaon~UIIR ,pac~•IHT~Ha HS p~(loq~e Han~mlrn~H~. 25- 30 K~. 0TcacL1aa~Ulltil ;ne~-' 
TpoiHarii;oB~eH' B cpopMe uH'ii~H.!:lp~ H3:Hep>KSB8I01U8ll CTan~ H aaxonHTc/no; llOT8HUHa-, 

. . , \;. . 

'•i ,; 

B MOMeHT nona<tit' aa paapR.!:IHbill sneKTpon nocpencTBOM paapR.!:IHHKa noTeHuHana .· 

KB Me>Kny paap8.!:1HbIM aneKTpO,!:IOM H ,!:IHac!iparMOll pa3BHB88TCR HCKpOBOll ·paapRll, 

~oTOpb18 _ · BbI3b!BaeT HcnapeuHe: pa6o<tero T~n·a., TT pa' Hc:a~~HH 
J • , . 

nne~cHr~aca ·a 'Kat.tape (7) ,.,, 
\. . . 

\ 
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'8. 

PHc, 1, KottcTpyKUHH HCTO'IHHKa, 1-aneKTpon, 2-KaTOll, 3-cpapcpoposas, Tpy6Ka, 
4-pa6oqee Teno, 5-aHacpparMa, 6-0Tcacb1BaIOruHll aneKTpon, 7-KaMepa, 
8-npy>KHHB, 

PH c . 2. Btt e WHHA BH.ll HCTO'l{HHK8 Ha HCil bITSTe nhHOM CTeH.a.e. 

o6paaye TCH nnaaMa , KOTopas, 38 C'l0T p83HOCTII ll8Bn0Hllll B K8Mepe H B8KYYMHOM o6'b0M0 

nonanaeT B pa60'lllll 383Op. 3necb non nel!CTBH0M aneKTp11'10CKOro nons, npOHCXOllHT BblTH

rHB8HHe H3 nn83M bl 3neKTpOHOB. 
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§ 2. CxeMa IlHTaHH!I HCToqHHKa 

DHTaHHe HCToqm1Ka ocyIUeCTBm!eTC!I 0.llHHM BbmpRMHTeneM, npHqeM Ha /lHaq,parMy 

IlO.llaeTCR - ~5 KB, a C .llenHTen11 CHHMaeTC!I 17 KB, KOTOpbie IlO.llaIOTC!I Ha pa6oqHl! 

sneKTPO.ll paap11.llHHKa. CxeMa nHTaHH!I npHBe.lleHa Ha pHc. 3. An11 cpa6aTblBaHHR HCTOqHHKa 

Heo6xO.llHMO IlO.llaTb Ha IlO.ll)K!lraIOIUHl! sneKTpo,q pa3p!i.llHHKa HMnynbC OKono 5 KB. DpH 

3TOM npoHCXO.llHT npo6oa paspR.llHHKa, B03HHKHOBeHH8 HCKpOBoro pa3p!!.ll a Me)K.llY paapg.ll

HblM sneKTPO.llOM H .llHacpparMDl!, HcnapeHHe pa6oqero Tena H o6paaoBBHHe nnaaM bI, n o .ll

)KHra10mHl! HMnynbC Ha .paapR.llHHK CHHMaeTCR C pa3.llenHTanbHoro HMnynbCHoro TpaHccpop

MaTopa Ha cpeppHTOBOM cep.lleqHHKe. Ha nepauqHyIO o6MOTKY TpaHccpopMaTopa OT CX0Mhl 

aanycKa no.lla0TCR aanycsKaIOIUHl! HMnynhC nop!!.llKa 1,5 KB. '-lacToTa cne.llOBBHHR 3any cKa10-

IUHlO HMnynbCOB 0,3 ru H HH)Ke. 

PHc, 3. CxeMa nHTaHH!I HCTOqHHKa. 

Puc. 4. PaapR.llHHK 

s 



B cxeMe ncnonb3yeTcsi paapsi.llHHK THna Tp11raTpo11 (pnc. 4). Pa6oqne sneKTPO.llb~ 

HM8IOIUHe q:,opMy nonywapHII, BB8pHyT~I C TOpUOB UHnHH,llpa. O.llHH H3 pa60'IHX sneKTpo-

.llOB HMeeT OTB8pCTHe no OCH IS 3 MM, qepe3 KOTOpoe Ha qJToponnacTOBOM H30nSITOpe 

nponymeH llO.lllKHI'alOIUHII sneKTPO.ll. 3aaop M8lK.llY llO.lllKIII'aIOIUIIM H pa6o'!HM sneKTPO.llaM]I: 

COCTBBnSl8T 2 MM. 3aaop M8lK.llY pa6o'IHMH sneKTpO,llaMH Bb1611pancsi B aaBHCHMOCTH OT 

HallpS1lK8HIISI, IlO,llasaeMOI'O Ha paapSl.llHbIJI 9n8KTpO.ll IICTO'IHHKa. 

§ 3. 13bt6op OCHOBHbIX napaMeTpOB IICTO'IHHKa. 

I 
Ansi BbI6paHHoll KOHCTPYKUHH HCTO'IH11Ka 6bm11 npoBe.lleHbI nccne.llosaH11si snH>1HH11 

OCHOBHbtX napaMeTpOB IICTO'IHIIKa Ha senH'IHHY sneKTpOHHOI'O TOKa. B qacTHOCTII, .lln!I 

!pllKCHposaHHOI'O 3Ha'!eHll!I Hanp11:>KeHH!1 OTcoca 6bmH CHSITbl aaBHCHMOCTII sneKTpOHHOI'O 

ToKa OT sen11'!HHbl paap!!.llHOro Hanpsi>KeHHsi. An11 paan11'1Hb1x paccTOSIHIIII OT KaTo.lla .llO 

OTCaCbIBaIOIUerocsi sneKTpo,lla ( h ) aaBHCHMOCTb sneKTpOHIIOI'0 TOKa OT B8nH'IHHbl paap!!.ll

HOI'0 Hanp!!lK8HH!I ·npe,llcTasneHa Ha p11c. 5. TipH 9THX H3MepeHHSIX paccT0!!HHe OT paap11.ll

HOI'O sneKTPO.lla .llO .llHaq,parMbl OCTasanocb llOCTO!!HlibIM (3 MM)' '18M II 061>!1CHS18TC!I ·cnaii 

sen11'1HHbl aneKTpOHHOI'O TOKa, npH ysenll'l8HHII paapst.llHOI'O Hanpsi>KeHH!I BhIWe 16 KB. TipH 

6onbWHX paapst.llHhIX Hallp!!>K8HH!IX HacTynan npo6oll 803.llyWHOI'O npoMe>KyTKa pl'i3p!!.llHblll 

&neKTpo.ll-.llllaq,parMa, '!TO yMeHbwano HcnapeH11e pa6o'lero Tena II nnoTHOCTb nnaaMbI 

na,llana. no.llo6Hhl8 paapSl.llHbie xapaKTepHCTHKII 6bmH CHS!Thl .llnSI pa3Hb!X 3Ha'!eHHII pac

CT0SlHllil paap!!.llllOI'O aneKTpO,lla OT .llHacpparMbl (pHc. 6). Ha OCHOBaHHH KpHBbIX plic. 5 

MO~HO ll0CTpOHTb aas11CHMOCTb senH'IHHbl sneKTpOHHOI'O TO Ka OT senH'IHHbl aaaopa ( h) 

(pHc. 7)·. 11a p11c. 7 BH.llHO, 'ITO npH Bb16paHHOM 3Ha'!8HHH ·Hanpsi>KeHHSI OTcoca H ,llllaMeT

pa ,llHacpparMbl aneKTpOHHblll TOK pacTeT C ysenH'l8HH8M aaaopa, .llOCTllrasi MaKCHMyMa 

PHc. 5. KpHBbie 

III- .llnSI 

::,,,_ 
Z6• 

-
,so: 

, .. 
so 

f \ 

:~Zl-\, 
.~~ 
-! " 

tO 15 zo 2' Up(d/ 

I .. ·f('q,) • I - .lln_st h •6,5 MM, II- .lln!I 

h -8,2 MM, IY- .llnst h .. 11 MM, y- .lln!I 

6 

h •7,3 MM, 

h .. 14 MM. 



J. " 

I 

.,, 
ro ,s ao as q. 

PHC, 6, KpHBbie I, all=: f(UP ) nm1 h I .-3 MM, 

II - Jlnll h1 =3,5 MM 1 llI Jlnll bl ~4,2 MM, 

npH aaa9pe 8,2 MM, DanbHellwee yaenH'leHHe aaaopa aeneT K· naneHHIO aenH'lHHbI 

aneKTPOHHoro TOKa, 'ITO CBl!38HO C naneHHeM BenHqHHbl uanpn:lKOHHOCTII OTCaCbJB8IOIUero 

nonll, YMeHbWSHHe aenH'lHHbl aneKTpOHHoro TOK8 npH ManbIX 383Opax 06bl!CHll8TCll npo

BHCaHHSM nna3Mbl no ·OTC8Cb1Ba10mero aneKTpona, 'ITO B CBOIO o•iepe.llb B8.ll8T K YM8Hb

weHHIO acj:,cj:,eKTHBHOro 3HB'l8HHll OTC8CbIBBIOIUero nonll, 

BbinH TaKlK8 H3MepeHbl 38BHCHMOCTH aneKTpOHHOro TOKB OT OTCaCbIB8IOIUero HBllpll

lKSHHll, 1{To6bI H36elKBTb llO.llCB.llKH HBllpSDK8HHll H, cnenoaaTenbHO, H3 HCK8lKOHHll peaynb

T8TOB H3MepeHHll, BenH'llIH8 8MKOCTH :Ma OTCOCe Bbi6Hpanacb Ha nopll.llOK Bb!We OMKOCTH 

paapll.ll8, Ha pile, 8, g JlBHbl 3TH aaBHCHMOCTH Jlnll xapBKTepHbJX aenlI'llIH 383Opa OTca

CbJB8IOIUHll aneKTpOJl - JlH8cj:JparMa ( KPIIBbJe J), ,!Jilli cpBBHOIIHll HB 3THX lKe pHCYHK8X 

a/2 
JlaHbl 38BHCHMOCTH I• U (KpHBbie ll ), (,13 pHCyHKOB BHJlHO, 'ITO npH MBnbJX aa-

3Opax pOCT BenH'lHHbl aneKTpOHHoro TOK8 B 3aBHCIIMOCTH OT nanpl!lKSHHll OTCOCB He non

a/2 
'llIHll8TCll 38KOHY I ~ U , 'ITO o6'bl!CHll8TCll npoBHCaHHSM nnB3Mbl B OTCaCbJB8IOIUHll 

npOM8)1{yTOK, Dnll 6onbIUHX 383OpOB Ha6nIOJlaeTCll .llOCTBTO'lHO XOpomee cornacHe-

3/2 
C 3BKOHOM. I - u • no KpallHel! Mepe, B Bb16paHHOM HHTepaane OTCaCblBBIOIUero 

Hanpll)l{8HH!I, 

CymecTBSHHOe BnHHHHe Ha BenH'lHHY aneKTpOHHOro TOKB HMeeT JlHaMeTp JlHBcpparMbI, 

YMeHbWSHHe· BenH'lHHbl JlHacj:,parMhl B8Jl8T K pe3KOMY ocna6neHHIO aneKTpOHHOro TOKB, 

BonbwHe aenH'lHHbl JlH8cpparMbl Tpe6yIOT nepexona K 6onbWHM paccTO!IHH!IM JlO OTCBCbIB8-

IOWero aneKTpona H. K 6onbWHM Hanp11)1{eHHHM oTcoca, 

7 



.J.-.. 
{Q.,n} 

2$0 

tlflO 

,so 

100 

so 

t Z .3 4 5 6 7 8 9 10 11 12 15 14 h fAl-"1 

PHc. 7. KpHBBll f(h). u. = 25 KB. 

.T~ ,,,..,,.) 
f50 

tOO 

I ... 

50 

0 to 20 30 {4<4) 

PHc •. a. KpHBBll I ... f(U
1

) up "15,5 KB; h •6,5 MM • 

I - 3KcnepHM8HT8nbH8ll KpHB8ll, II - 38BHCHMOCTb 

I " U a/2 
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Pac. 9. 

.J., 
(aJUt] 

IIJO 

fOO 

so 

,, 10 20 60 

KPHBSH l • f(UP) UP • 16 KB; h •8,5 MM 

l - 8KCnepHM8HT8DbH8H KpHB8R, ll 38BHCRMOCTb 

Pac. 10. l1Mny~bC sneKTpOHHOI'O TOKa. 

B pe3yn&T8Te non6opa onTHM8DbHhlX napaM•1POB HCTOqHHKa 6hln nonyqeH sneKTpoH

Hhlll TOK - 200 a ( pac. 10). JlnHTBDbHOCTb TOKOBDDO HMnynbca COCT8BHna 0,15-0,2 MCBK. 

npa H3M8p8HHH KOpOTKHX ·no apeMeHH H 6onbWHX no B4'!DH'lHHe 3HaqeHHI! 9D8KTpOHHOI'O To

Ka B03HHK8eT uenhlll PH.ll TPY.llHOCTell, CBSl38HHhlX C npaBHDbHblM Bb!6opoM H3M8pHTenb

Hh!X conpoTaaneaull H anusaaeM HH.llYKTHBHOcTell nonaonsiwax npoaonoa. B naHHOM cny

qae nonomeaae OC~O»<HstllOCb 0'18Hb Bh!COKHM ypoeHeM H8B0.llOK OT paspst.llHOI'O TOK8, H 

ll08'1'0MY npHHllHllH8llbHOe 3H8'18HHe HMena xopowas 3Kp8HHpOBKa. '-iT06hl H36emaTb owa-

6oK B H3MepeHHH, H8MH 6hmO onpo6oBaHo H8CKOllbKO KOHCTpyKUHI! H3M8pHTenell. Ha pac. 11, 

12, 13 llOK838Hhl pa3naqHhl8 KOHCTPYKUHH UHnHH.llpOB <Papanest, B KOTOphlX .llDSI 3anapaHHH 

aneKTpOHOB BTOpaqaoli 3MHCCHH npHM8HSlllHCb KSK aneKTpaqecKHe, T8K H M8I'HHTHhl8 nonst, 

g 



Ha pHC, 13 IlOKa3aHa. KOHCTPYKUHSI UHnHHLlpa <PapalleH, npHM8HS18MOro LlnH H3MepeHHS1 

senHqHHbl aneKTpOHHoro TOKa B 3asHCHMOCTH OT ceqeHHSI nyqKa, Ansi SToro Ha UHnHH.Upe 

HMenacb nepeM8HHasi LlHBcpparMa, senHqHHa KOTOpol! H3M8HHnacb 6e3 Hapywemrn BBKyyMa, 

Bee H3MepHTenH MO>KHO 6binO nepeMeWBTb KaK " npollOnbHOM,TaK H B nonepeqHQM no OTHQ

lll8HHIO K nyqKy HanpasneHHSIX 6e3 HapyweHHSI BBKyyMa, 

Ansi Halle>KHOCTH nonyqeHHblX pe3ynbT8TOB 6hlnH npoB0Ll8Hbl H3MepeHHSI TaK>Ke C He-

CKOnbKHMH B8pHBHT8MH nostca PoroBCKOro, KOTOpblA IlOM0LUBnCH KaK aenocpe.ocTB0HHO Ha 

OTC8CbIB8lOIUHA aneKTpo.a, T8K H nanbllle - no aanpaaneHHIO .O.BH>K0HHSI nyq:Ka. 

nosic PoroscKoro npHMSHSlllCSI T8K>K8 LlnH H3MepeHHSI pa3pHLlHOro TOKB \l'. HMnynbCa 

oTcacbIBBJOlllero HanpH)I( 3HHH, Bo scex cnyqasix 06ecneq1rnanacb aKpaHHposKa nosica OT 

PHC, 11 . vf3M8pHT8nb, 

PHc , 12, vl3MepHTenb, 
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BblCOKO'laCTOTHblX Haso.o.ox. Oco6oe BHHMaHHB npH H3MepeHHl!X y.o.enl!nOCb Bb16opy KOHCTpyx

UHH HSMepHTenbHblX conpOTHBneHHll npH pa6oTe C UllnHH.O.paMH <Papa.o.ell. KpoMe onblTHblX 

conpoTHBneHHl! THna Yflvl, npHMeHl!nHCb cneuHanbHO H3rOTOBneHHbie conpOTHBneHHll. B 'laCT· 

HOCTH, CHnHTOBOe conpOTHBneHHe H3rOTOBnllnOCb B BH.O.e Tpy6xH, K 0.0.HOMY KOHUY KOTOpoll 

no.o.naHsanacb onneTxa BbICOKO'lacToTHOro xa6enl!. )KHna xa6enl! npoxo.o.ttna BHyTpH Tpy6KH 

H no.o.nattsanacb K .o.pyroMy ee KOHuy. Taxal! KOHCTpyKUHll cymecTBeHHO CHH>Kana HH.O.yKTHB" 

HOCTb H3MepHTenbHOII uenH. ilnll H3MepeHHl! npHMeHl!nHCb TaK>Ke xoaxcHanbHbie IUyHTbl. Bee 

3TO Il03BOnHno nony'IKTb Ha.o.e>KHbie pesynbT8Tbl npK HSMepeHHl!X BenK'IHHbl H cpopMbl Toxa. 

<PoTorpacpnl! Toxa .o.aHa Ha pKc. 10. 

vlcnonb3yeMblll .o.nll ycxopeHHll anexTpOHOB pesoHaHCHblll TpaHccpOpM8TOp o6na.o.aeT 

cpaBHRTenbHO MBnhtM aanacOM MOWHOCTH H He MO:>KeT o6ecne'-IHTb ycKopeHHe .anKTenbHbIX 

no BpeMeHH H 6onbIUHX ( 100a) 3Ha'leHHl! anexTpOHHOro TOKa 6es saMeTHOro H3MeHeHHll 

aHeprHH ycxopl!eMbIX anexTpOHOB. B HaweM cny'lae .o.mI nony'leHHll 5% pas6poca no 3HeprHH 

B ny'lxe anexTpOHOB C TOKOM B 100 a .o.nHTenbHOCTb HMnynbca TOKa .o.on>KHa COCTaBnl!Tb 
-8 

10 cex. 3To Haxna.O.J;,1BaeT cepbe3Hhle Tpe6osaHKll Ha HCTO'IHHK. vlcTO'IHHK .o.on>KeH .O.OCTa-

T0'IHO TO'IHO npHBl!3blBaTbCll K cpase BbICOKO'laCTOTHoro Hanpl!>KeHHSI (5x 10-
9

cex) H o6na

.o.aTb xpyThlM nepe.O.HHM cppOHTOM HapacTaHHll Toxa. 3TH Tpe6osaHHll CY:IU8CTB8HHO CHH>Ka

lOT B03MOJKHOCTb ucnonb30B8.HHSI HCTO'-IHHKa, OilHC:8HHOro Bhlllle, T8K KBK CKOpOCTb HapacTa

HHll B&nH'IHHbl aneKTpOHHOro TOKa onpe.o.emrnacb cxopoCTblO o6pasosaHHll nna3Mbl. TToaTOM)' 

nony,IHTb .O.nHTenbHOCTb cppoHTa HapacTaHHll aneKTpOHHOro TOKa MeHbWe 50x 10-
9 

cex oxa

aanocb HeB03MO>KHhlM. KpoMe Toro, npH pa6oTe HCTO'IHHKa Ha6n10.o.anacb HeCTa6HnbHOCTb 

aMnnHTY.O.hl anexTpOHHOro Toxa. 

Pttc. 13. vlsMepHTenb 
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PHc, 14. CxeMa HMnynhCHOro llHT8HIHI OTCoca, 

EcnH BepHyTbCSI K OllHCaHHIO pa6oTbl HCTO'IHHKa, TO HeTpy,nHO 6y,neT llOHSITb, 'ITO 

llOCTOSIHHO .neitCTByIOlllee OTCaCbIBaromee none OTCaCbIBaeT 9/leKTpOHbl He TOnhKO B MO

MeHT MaKCHManbHOro nnaaMoo6paaoaaHHSI, HO H B HaqanbHblH MOMeHT, Kor.na 9/leKTpOHOB 

s nnaaMe eme oqeHh Mano. 3THM KaK pa3 H 061,>1cH>1eTc>1 Mana>1 KpyTH3Ha nepe.nHero 

cj:,pOHTa TOKOBOro HMnynbCa, 

noaTOMY .nn>1 ycTpaHeHHSI yKa:3aHHblX Bbillle He.nocTaTKOB 6bmo npe.nno>KeHo npOH3-

BOJ:lHTb OTCOC aneKTpOHOB H3 pa3orpeToro yaacTKa nna3Mbl C ycTaHOBHBlllHMIICSI napaMeTpa

MH, TaKOH pe>KHM OTcoca aneKTpOHHoro TOKa 6blll ocy1uecTBneH no,naqeit HMnynbCHoro OT"" 

coca, 3a,nep>KaHHOt'O OTHOCllTenbHO paap11.nnoro TOKa, 

11MnynbCHOe llllTaHHe OTCOCa ocymecTB/llleTCSI no cxeMe, llOKa3aHHOH HB pHc,14. Hanp11-

>KeHHe Kon.ne11caTopa c2 qepe3 ynpasmteMbia pa3p11.nHllK P
2 

no.nasanocb na 6eaHH.nyKTHBHOe 

Harpy3O'!HOe conpoTHB/leHHe, llOJ:lKlllO'leHHOe napannenbHO npoMe>KyTKY BHo.n-KBTOJ:l, EM-

KO<.:Tb C 2 Bbl6Hpanacb ll3 pacqeTa nony'leHHII .nnHTenbHOCTll llMnynhca aneKTpOHHOro 

-1 
TOKB ne,p11.nKa 2 x 10 ceK, no.n>Kllr pa3pSIAHllKa P 

2 
ocymecTsmmc11 qepea ynpasn11eMy10 

cxeMy aaJ.lep>KKll, tl OCTB/lbHOl! '!BCTH cxeMa BHanorH'lHB cxeM·e, H3O6pa>KeHHOl! Ha pHc,3. 

TTpHMBHBJIHB ~MnynbCHOI"O OTCOCa o6ecneqHno B03MO}KHQCTb 3H8tt0:TenbHO IlOBbICHTb 

rpartHeHT OTC8ChIB8lOIUBro nons. 

KoHCTPYKTHBHbie napaMeTpbl HCTO'lHHKa C HMnynbCHblM OTCOCOM OCTanHCb Te >Ke, 

'!TO H npll llllTBIIHH OTCOCB nocTOIIHl!blM Hanp11>KeH1teM, llO9TOMy npH BbI6ope OllTHMB/lbHOro 

pa6oqero pe>KHMa HCTO'!HHKB HCllO/lb3OBMHCb xapaKTepHCTllKH, npHBe,neHl!bie Bblllle, J].onon

HHTellbHO CHIIT<l aaBHCHMOCTb (pHc,15) 9/leKTpOHHOro TOKB OT speMeHH 3a,nep>KKH OTCBCb1-

B8I01llero Hanp11>KeHHII OTHOCHTenbHO pa3p11.n11oro TOKa, XopOlllO BHJ:lHO, '!TO TOK J:lOCTllraeT 

12 



Pee. 15, J;<p~BaSI . I(;'t 
1 

( 

'.,·. 

/ 
, i::aKeHMMbHOll ·aenH'IHHbl npH aaal!p»rne ·1,6 • 10.:.~, eeK, H~ .pee.' 16· noKaaaHbI HMnynheb1 

T.OKa, eri~me 'npe paan~-iHh;~ ~peMeHa~··aaaep~mH a6nes/o~THMYM~. Ha: pee.· 17 noKa~~Hh; 
,. ~ I " • : ' • , • _,. ' • • • I . . ~ , 

paapS!.!lHbill' TOK, H1>,<nynbci .oTeoca,. aa~e~)l(il;;}!blll OT~0e~TenbHO paapsiila ~ 10Teaeb1aaeMblll 

,•;j~KTpOHHbl~ TOK, . ' • ! '. , • 
f, 

_npe HMnynbeHo~ oTeoee, KPYTHa~a nepeaHe~o 

,,:,'' ,·· <:,, _: 
cj:>p0HTa ;HMllyJibCS 
'. > ' 

' T0Ka 011peaensi~.T~SI 

KpyTila11oll nepeaHero. cj:>po11i-a. HMnyn~ea oTeoea •. 
• I 

v1Mnynbe -o~eoca, B pa6o'!eM' pemei.<e.·,.a enea'oaaTenbHO, H. uhynbe T0Ka HMeIOT, ,He-
. , ' . ,~ '. ·-· ":,-:, . . ~ '." /· ,_ ' ~- ·-:/ ..... -.'.·· -';._~- .... . , , 

/ K0T0pb10 11eKameHHS1, K0T0pb1e 061,sieHSIIOTesi Han11qee·M 11Jiii.yKTHBHhIX· eonpoTHBneHHll noaao- . 
• :· ' I \ , ' \ . • ·,,' • . • _. ~ , , . ,;, '.,.'_ • ': • : - ,. •• '',, ' ' •• ;• '.; , • '' • ~ , ,. • • • -;-

, ,!l!llllHX• ripOBO.!lOB. H eMK0eTH •M0liTama, ll03T0MY· .!ln!I paoOTbl menaTenbH0 HMeTb HeT0'IHHK 
:-- • • ' '··_,.,,.. ',/ :', , , .' .. , ·•· ,,_, : ..-~i' /,' '. , .:', ,· , -·.': r, 

... 'HMnynbe0B.'0Teoea e MHHHManbH.b!M: a_onH0B':'M, conp0THBneH,HeM · llO!)!l.!lKa 1-l> 01',{, J::1 npeae-

',· ·.• · · .!l~HHott exeMe B · Ka'!eeTBe HCTO'IHHKa HMnynbCoa, 0T~o.ea _H<:n~?i,~y10Te11 eM.K0eTH , 'KoTop~~e / 

. KaK. npaaeno, HMeIOT .c:06eTae'H~y10 · HH.!lY,K_TH~Ho~T~, .. ·· · ''Bb1111i , . _npoaeaeHbI eecnea<?B8::-

HHH BnH!I.HH!I paanH'IHblX THll0B K0!f,!leHeaTopoB B uen11.,0Teoea Ha cj:>op,;,"y HMnynbea T0Ka •. 

Ha, pee. 18·,noKaaaHbI· HMnynbCbl T0Ka .am1 Tpex paanH'IHbIX K0H.lleHeaTopoB B- uenH 0Teoea. 

BeaHo, ·'!To, een,H KOH.!l~~caTop~1-T11na' <Pf'TJ 11:KB< (6;~) noaaom1roT riony'IHTb, , 
· ', '· .:·· • .. , . i' · .. •· "191- :' ·'· .. .o:· .;. . / ,,·: 

f ~ 150. - 200 H.ceK, TO K0H_.!leHC8T0P TH~!! _KOB-:3 - 10 Hee~ • .C uenbIO ,nony'leHH!! 

.:·: ,oonee .!lnHHHblX. HMnynheoa i.neKTpOHHOX:O ,' TOK8 • c 'aaHH()ll'. KOHCTpyKUHH, HeT0'IHHKa OTeaeb1Ba

lOlllHll HMnynbC' noaa~anc~ e 1;eKyeeTBeH~~/ cj:,opMiipy~~~ll m!H~li (pm?· 19~ HM~~llle~ ·:/· : . , 
. -· ; ·.', , . ' '. ., ' ' .: . . ' l ,, , , , , 

aonHoaoll eonpoT11aneH11e :- 8 OM,. AMn1111'ryi:ia :ui,my11bCa .o_bma paaHa . 20· KB :u· onpeaen11nacb · 

lioMliH~rioM ~MK;CT~;.' vlee;eito'i,aHHe 11oa~:imH;ern ~ony;~i'HH~ M~~~HManbHoro s~e~TP0H}!0ro 

npo11aaoaHn~cb no cxeMe; noKaaaiiH6ll ~a,pi,6., 19, CHHM~·aei, ·a~~HeHMOCTb•_sneKTpoH- · 
' ,, ' f , • ~ •, I' ' .,\'' r' • ' • ' • , ' . . ·~ ' ' • .. ,· ~• 

,T0Ka_ OT .eenH'IHHbl 0Tcaebl!\aI01Uero; Hanp11meHH11;_, npH .eT0M. 0TMeqanaeb a_a.K0H0Mep-

H0CTb I .. , u
812 

.. : ; MaKeHMMbHblll sneKTJ:!~HH~Ill. TOK. ~oci ,a Oblll, nonyqeH· npH Hanp11meHHH , 
,,·r· 



PHc. 16. 
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OcuHnnorp8MMbl HMnym,coe sneKTpOHHOro TOK8. 

f ✓l 

MC0K 
38.cl 

t 38.cl 
I,:.! MC8K 

t aSJl • 1,4 MC0K 

t aaJl • 1,6 MC0K 

t ':38.cl • 1,8 MC0K 

t •2,0 MC8K 
aa.a. 

~SJl • 2,2 MC0K 

t •2,4 MCeK 
38.cl 



a) 

6) 

a) 

PHc, 17. a) p83pllJlHbll TOK ~ •500 HCeKICM, 6) HMnynbC 0TC0C8 t p •:.!00 HCe1t/cM. 
a) HMnynbC TOK8 tp •:.!00 HCeKICM. 

a) 

- - - - - -~ - - - -

6) 
~ 

I J I 
--..J...---.L.-1-1 

a) 

PHc. 18. a) C 0 Tc•I0OOO mp (KOB-3), 6) CoTc •10000 mp (Kl::l-10), 

a) C 0 Tc•l0800 mjl (<P1Tl1) tP •100 HCeKlcM. 

;f 
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P Hc. 19. CxeMa nHTIIKHH HCTO'IKHKII c cpopMHpyJOweA nHKHeA. 

OTCOCII 60 KB. C pOCTOM IIMnnHTy.llhl TOKII cpopMa HMnynbCa HCK8>K88TCH, 'ITO 061>HCKH8TClt 

K8.llOCTIITO'IKOA senH'IHKOA 8MKOCT8A pa3pH.ll8 H OTCoca. npH ysenH'l8KH H 8MKOCT8A cpopMa 

HMnynbCa BOCCT8K8BnHB88TCH. npH yaenH'l8KHH paapH.llKOA 8MKOCTH onTHMllnhKblA Y'IIICTOK 

nnll3Mbl CM8W88TCH B CTOpOKY 6onbWHX apeMeK. 

npoB8.ll8KKbl8 Hccne.ooaaHHII noxaaanH BO3MO>KHOCTb nony'l8HHH aneKTpOHHbIX TOKOB 

-6 
npH noMOWH HCKpOBOl'O HCTO'IHHKII 1000 H 6onee IIMnep C .llnHT8nbHOCTHMH .llO 10 cex. 

ti 38Knl0 '18HH8 8BT0pbl 6naro.oapsrT n.(l). l{epH11eaa, BH8CW81'O 6onbWOA axna.o B CO3' 

.llllHHe 3KCnepHM8HTllnbHOA ycTIIKOBKH. 
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