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OB1E,UIDIEHHbli1 MHCTiiTYT JU!:EPHbiX MCCJIFJ(OBAH1IH 

Jia6opaTOpl!ll B1ICOY.:1X 3H9prHM 

CHKOJI9HKO B. \I?. 

PAC1IET 8JIEKTPW!EC'".L{l iX H KOHCTPYKTiffilillX 

IIAPAMETPOB CHC'I'Elvfd BBO,UA. M KOMMYTAWffi 

HAIJPIDKEHIDI HA illi@JL~TOPiillX IT.1IACTilliAX 

MHEEKTOPA :~OTPOHA 

,I[y6:~a, I988r. 



- I -

MCXOlillliE JIAHHbiE 

I. ba.IIp..cDKemm Ha nJiacTrrna:x. - 40 KB ± O,I% 

2. BpeMH: pa3psma ~ O,I MEW 

3. OcTaTo'!Hoe HanpmKemre E Te-qemre I pc 

IIOCJI9 pa3 p.gn;a ~ 2% OT HOMHHaJI:OHOrO 

4. ,limma IIJia.CTmi t = I5CO MM 

5. Eill:pmra d = 80 MM 

6. PaCCTOmni9 M9TAJJY nJiaCTEHa:rvJH - 75 MM 
.6E 

7. Pa.:BHOM9pHOCT:O llOJI.ff rrpH KOIIWHI'YParnm nJiaCTmi (pnc. I)£ =2.Io-
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PRe. I. MHqmeKTopmm nJiaCTHHI:l 

KpHBH3HY llOB9pXHOCTE: KHqmeKTOpHHX nJiaCTmi MOXHO anpoKCHMHpo­

BaT:O ~OR ~ca ft? = 256 MM. 

PAC:rET EMI\OC'l~ IIJIAC'Ijlli 

~.ECJIH IIJia.CTIIHH pa.CCMC.TpHBa.T:O Ka.R. H9CHMM9TpH'I!IylO JI9HTO't!HYJO 

cl 
,u l I 'a' I. I I ... ~,---.-~ 

C~c -L- -..l _. _....__ 

2 --y- - r --ec. -_1.,.. 
V/171/lllll/l! 

JmirnlO, TO IIpH M.aJIHX 3Ha"~I9HIDIX 

TOJUI'(HHH JIBHTH t , C y-q:eTOM 9MKOCTH 

KpaeBOrO IIOJI.ff Ck , 9MKOCT:O .mnnm: 

MOERO onpe~eJIHT:O/I/. 
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Tor~a eMKOCTb ~CTHH 

Paspgn eMKOCTH nnacTHH ~o~eH nponcxo~Tb no anepno~ecKOAW 

3a.KOHy (no YCJIOBIDIM ~OIIYCKalOTC.ff KOJI96a.IIIDI ~ !{%). 

Onpe~eJIKM ~OnyCTHMy.ID ~THBHOCTb BHBO~OB HH~9KTOpHHX 

PRe. 2. 

EcJIH HCTIOJib30BaTb KOI~THPyiDmHH TH­

paTpOH THTia TIH-I-2500/50, TO ~~ 

Hero no nacnopTy ~orrycTKMaR cKopocTb 

pOCTa aHO~HOrO TOKa 7000 A/~, ~TO 

npn a.HO~HOM HanpmrteHHH E q = 50 KB H 

~T9JibHOCTH ~poRTa 50 n~ or~aeT 

MaKCHMaJIDHHH TOR ~epe3 THpaTpOH: 

J,., = 7000.0,05 = 350 A. G.rre~oBaTeJIDHO, Heo6xo,ImMoe orpa.mrtm­

Ba.IOmee (pa3pm:J;Hoe) conpoTHBJieHHe ,n;oJIJKHo 61ITb 

(( -= so I f£~'3= 14 3 SL 
p 350 

IIponecc 6y,n;eT anepno,:rurqncKHM, ecJIH B ROHTYpe BHnOJIHHTCR: ycJIOBHe 

0:!; Rp D _ ... 17::' 
} 2 , r~e.) -r 6;.,. - BOJIHOB09 COTip0TID3JI9Im9 KOHTypa 

( ) '_, -"'=- D 2 ch.( 1· 4 .. ~ ~;-
2 

c'11.., pnc. 2 • OTCIO~a Ll,. .r ,. , 

EcJIH npe~noJIOJAHTb, 'ITO o6mM ,n.IDIHa BhiBO~OB coe~HHR:IOmmc HH~eKTOp­

H11:2 TIJiaCTHml C THpaTpoHOM COCTaBKT. I M (c ]1!9TOM pa3M9pOB Kmzyxa) 

npn TO.JIII{HH9 Tip0BO~a ~· 70 = 5 MM, TO ero HH,JJ;yRTHBHOCTb 6YJI.,9T / 2/: 
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L )i =: f; ( &, ~- I+ j /"r) f, II lm, 'lf"' I' =f'c I'• 

)''5 :::. 4 !i · t() 7. 1-1; m ,· /1.e ;;; I 

T. e. :mmyKTHBHOCT:& Ta.roiX BhiBO,TI;OB cymeCTBeHHO 60JI:&Ilie ,TI;OrryCTHMOM, 

~To He o6ecrre~nT arrepHo,TI;rrqecKoro rrponecca pa3pH,TI;a ~aCTHH. 

YMeH:&mHT:& HE,TI;yKTHBHOCT:& BhiBO,TI;OB MOEEO, ec~ HCIT0~30BaT:& 

,1J;JI.ff C Oe,TI;IDieHIDI HHQ)JreKTO pHbiX IIJiaC THH C TV. paT p0HOM CIDJ1Me T PlftmYIO 

ITO~OCKOByro ~. 

Pac~eT rro~ocKoBon llRHHH 

PHC. 3. 

EMKOCT:& ITO~OCKOBOH ~/I/. 
(pHC. 3). 
A . ~- d +C.. 7· 
'- = Co+ C'KZ: l 35, 't JJ{.f- t/D) ':/, tf/m 

·!' 

r.TI;e C'k f p~/tn 

orrpe,TI;eJI.ffeTcJI: 

- 35;4£ ( .t. /J ( i 1'-( 5 -jJ~,f f -!!l 
- ff lf-tjoC-n(f-"tflJ-t- './ f-'tfJJ '/ L(t-tll>Y fJfF/tn 

,1J..rui OTHOiliemlli c/ 
7J-r 

~-0,35 ~OPMY~ ,TI;aeT rrorpeiliHOCT:& I% /I/. 

Bo~OBOe COTip0THBn6HMe CJ~eTpHqliOH TIO~OCKOBOH ~ MOEHO orrpe-

,1J;9JIJ!IT:&: 9~,15(::1- t;1J) . I2 
Zo = i?{i -r0,02S(f- ijp)C~~J 1 

PaaMepu TIO~OCKOBOH ~ c~e,TI;yeT yB.fi3aT:& C p8.3MepaMH THpaTpoHa 

(pHC. 4), TOr,TI;a ]) =2! 0 MM; c{ = 80 MM; t = IO MM. 
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~ 3THX napaMeTpoB: 

C~c =. 
3~~ I J { 2 en { ~.- -t fL( 1- ~0 -i)f-r,[{.f- ~ y- fl/=1877rf;,. 

r 1- to i- -- J 2- 210 J 
2-tO 2.(() .fo. cl go 

1 T. I(' - = =D't -::>o ~>,To 
t:-r 9't (5" { ./- _£ ~) • :!>- t 210-10 I J 

~c = 1 2.f,~ , = 103 2& Sl. 
{fl[ ::o -t-0,028(1- ~~.}·ISli] I 

ilorOHHaff 9MKOCTD ~: 

C! " fl.t I " y'f::~ = 32,27 fF /m 
/lc 3·10'~20 3·10'··103,28 . 

TiorOHHaff KanYKTKBHOCTD ~ 

1 -tz 
4t~0 := C Z, '2. =:; .J!J{Q·1~l ' 103,2'1 

2 
= q 34-~ j' )/ 

IlpH W.POHT9 pa3p.gna -/_t :: 50 ns Ma.KCHMa.JIDHaff i!aCTOTa CII9KTpa 

.Pm,J = 
2 

d-£ -=- .£~ 1
50 

9 = 3,18 !'1Hz 7 I .,,.. 7T I" 11 • ·10 

i!TO COOTB9TCTBY9T ~e BO~ 
\ ct - 3· 108 = 9JJ 
j\ = - 6 ., /17 

1'/rltt,;t 3,18 ·10 
limmr.r 6y,n;eT HM9TD eMKOCTHoe corrpoTHBJieHJ2(e, ec;m ee ~a 6y;neT 

Memme ~~ , T.e. ~t = r..~a M. 

C~e~oBaTe~Ho, ec;m coe~Te~DHaff ~ KOHCTPYKUHK 

pHc. 4 6y,n;eT MeHee I.. IE, M, nepexo~Iruii rrpo:o;ecc rapaHTHpoBa.Ho 
J 

6y,n;eT HM9TD arrepH0~9CKHH xapaKTep (HHAYKTKBHOCTD OTCJTCTByeT). 

113 rrpe~ pacl!eTOB TIOJIY'IeHo R, = I42, 86 n. . E.JrmKaii-

nm:i1 HOMmiaJI 11:3 pr.r,n;a E6 6y,n;eT I 50 .n.. • Hcxo.wr H3 3Toro, Hrui;n;eM 

~OnyCTHMYID Be~ 9MKOCTH CHCT9MH ~aCTKH npR yc~OBJ2(H, i!TO 

;n,JIHT9~HOCTD W.POHTa pa3 .PJI.I(a ,IJ;OJ.DKHa COCTa.:BJI.ffTD 50 tV) ( T. 9. 

?; = 0,25 -tep ) • 
-9 

== 0,25 ttp- .. €J,25', 50 I fO :::: g3 . F 
Cmq1 !2 - 150 f 

------- f 
T. e. npH eMKOCTH II.JiaCTIDI 42 f F , eMKOCTD no~ocKOBOH ;mmm: 
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IIJIIOe H9yt!T9HHH9 rrapa3H'PHH9 9MROeTH MO)/Ig.T eoeTa.:BUT:O 83 -42 = 

= 4r r F , liTO BIIOJIHe p~a.n::oHo. 

KoHeTpyKTUBHO e03M9eTHT:O IIOJIOeKOBYJO JIIDmiO e THpaTpoHOlJI 

MOm!O KaK IIOKa38.HO Ha )IIC. 4. 3ci39M7I9Im9 BH9IIIHHX IIpOBO,JUTI!KOB 

IIOJIOeKOBOM Jimiim eJI9,JzyHT oeymeeTBJL<IT:O TOJI:&KO B B 0,1l;HOH TO'!R8 -

- y KaTO,n:a THpaTpOHa. :'TO o6eerre't!IIT IIp0T9KaHH9 TOKa TOJThRO ITO 

3JI9MeHTaM .11IDilm. 

3KpaHHOOBKa 

ThmoBaa MOIJ.lHOeT:o, Bhi,IJ;e.runomMe.ff rrpH paspJI.IJ:e eMKOCTH cHc­

TeMht IIJia.eTHH, eoeTa.BHT:: Ptr,= T,., ·U~a.c=~5o-50·103 = 17,5·10"Wt. 

T.e. eHeT9Ma RBJ!ff9Te.ff lleTOliHKKOB HHT9HeKBHHX IIOM9X. 

~ rrpe,n:OTBpamemUI H3~9HH.ff IIOJIOeKOBOH JIRHKK, BeiD eHCT9MY, 

BKJIIDliaff THpaTpoH, eJie~reT IIOM9eTHT:& B 3KpaH. 

IliBH H II(9Jm B 3KPfUI9 ,1l;OJI.IKHH OHT:&. M9H99 I/IOO ~ / 3/, T. e. 

B Ham9M c.rryq:ae, M9H99 ::OOeM, liTO MOJKHO o6eeii9't!E:T:& 093 OeOO!::lX 

3aTpy,n;H9HHH, 0,1l;Ha.KO, ytnfThiBM B03MOm!YJO 0JIH30eT:& -qy:BeTBHT9JI:bHOH 

,nHarHoeTH"tieeKo:H armapa~~YPH, neJieeoo6pasHo Bee eoe,n;mreHIDI 3Kpa.Ha 

BHIIO.mmT:& li9p93 IIpOBO,ItHIIUI9 IIpoitJia,IUGI (H3 OIIJI9TKH Ka6eJI.ff (KOaK­

CHa.JI:bHOrO)) , liTOOH llOHH3HT:& ypoB9H:& B03MOJKHHX IIOM9X ,11;0 IWIHIDvzyMa. 

C 3TOH .7K9 Il;9JI:OIO, Bee BHBO,n:hf H3 3Kpa.Ha (IIL7Ia.HI'H OXJiaJKJJ;9Im.ff, BhiCO­

K09 HaiTpEX9HH9 H T.n.) H900X0,1l;HMO oeymeeTBJI.ffT:O li9p93 naTpyOKH 

(eM. pHC. 4). 
c 

lleXO.TI:.ff H3 yJIOBH.ff 009Cll9li9HH.ff H30J!RUHH no IIOB9pXHOeTH 

4 \< V /em , IIpH Haiip.mK9HHH Ha 8.H0,11;9 THpaTpOHa 50 l< V , nepB09 

KaeaHHe K 3KpaHy TpyOKi[ 0~9HH.ff a.HO~a M0.7K9T OHT:& Ha ~e 

H9 M9H99 !25 CM. 
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PRe. 5. 
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IlyeT:O IIaTpy6oR 6y.n;eT IDJI8T:O ,Il;JllUiy 

t, = I~O MM 11: BeyTpemmi1: ,Il;l1:a.MeTp 

~ = 30 MM (pRe. 5). ,llJm Ta.KOro 

"BoJnioBo,n;a" -qaeToTa epesa: 

- -1_ 75 ·10 If 

ct; 

-1'{ 

~ 7:5"· fO 9 
---- == 5,$ ·to H!. 

30 

lloeKO~I\Y MaeRN.[UffiHaH -qaeTOTa erreKTpa IIOM8XH 3Ha-qnTe~:o­

HO r~:ome -qaeTOTH epe3~l, oe~a6~8HH9 R3~8HRff rraTpy6KOM 6~eT: 

/<!~..:.. 32 -t, [o/8J=32 fRO.:: 4nxo/S t.·' ~ 2•106p.-.3 . .,. C/z 30 ( !L . I o t;. I ..... 

MJm R3JIY'I8HHM MOmHOm~:& IIOM8XB: COCTaBRT: 

p' _ Pm 17.s. to' 
o.~3"'- I<~ ::: 2 .10r .:: l g W6 , -qTo BIIOJIHe npHeMJieMO. 

EcJm 9Kpa.H BHIIOJamT:& 113 aJIIOMIDm.ff TO,mnmiOH I MM, IIOrJIOII{e­

HRe 9H8prmi 9Kpa.HOM COeTa.BRT: 

Kz == 0,131i Jl.{~r~ ')A Oo7~t [ oiS} 
r,n;e ~ - -qacToTa H H 2 

)- = I - .14.IDI clJIIOMHHIDI 

~ ~/110/f.IUHUJI 
'Oc7Jt = - - OTHOeHT8J.I:&HaH y,IJ;8J.I:&HM rtpoBO-

~twuc..t 

~OCT:&. ,U.Jm aJIIOMl!IIIDi b0~ = 0, 6I ,, 
i - TOJimiDia ~·KpaHa B MM, TOr,l4a 

I 9 
K2 =0,131~1·Y~2·10(.f·0,61 = 1$3 dB /'·t'. (1,41-t0{'4j. 

1:Jepe3 9Kpa.H 6y,IJ;EtT H3.rrytiaT:&C.ff MOmHOCT:&: 

It _ Prn _ :17, !:~ ·1 0 ~, ,. 
Pl(,~- - - = ~012 Ut 

k"z, ~4/·10 9 

Ta.KHM o6pasoM, npe,n;JiaraeMaJI ROHCTpyKIJ;IDI o6eerre'tflmaeT 

Heo6xo,IUiMbli1: BH,ll; nepexc•,n;Horo rrpou;ecca rrpR pasp.ff,IJ;e RHcP,rreKTOpH1IX 

nJiaCTHH H H~e~ HX 9RpaHI1:p0BKY KaK HCTO"qHHKa IIOM9X. 
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