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ITonynpoBOJlHHKOBbI8 )l8T8KTOpbl B nocneJlHee Bp8MSI CTanH npeulf3HOH-

HblMH npH6opaMH ansr H3MepeHHSI a , f3, y - lfanyqeHHil:. ITony'l:eHHe xopo-

wero 3HepreTH'l:0CKOro paapemeHHSI npH pa6oTe C 3THMH )l0T0KT0p8MH B 3Ha

.'IHTenhHOil: CTeneHH onpeaensreTCSI Hcnoni,syeMbIMH ycHnHTenSIMH. EonhWOii 

nporpecc a TexHHKe ManowyMSIWHx npeaycHnHTeneil: casrsaH c nosraneHHeM 

noneBbIX TpHO)lOB. 

EnaroaapSI ManoMy TOKy 38TBopa, He6onhWOii BXOJlHOil: eMKOCTH H JlOCTaToq,

HO BbICOKOil: KpyTII3H0 noneBbl0 TpHO)lbl Jl8>K0 6ea oxna>KJl0HHSI noaaonSIIOT nony-

/1-4/ 
'IHTh nyqruHe peaynhT8TbI, qeM C naMnOBb!MH ycHnHTenSIMH 

B Jl8HHOH pa6oTe onHCblB80TCSI npeaycHnHTenh ·c noneBbIM TpHOJlOM 6ea 

oxna>K)l0HHSI ung KOaKCHanhHoro repMaHHeaoro Jl0T9KTopa OTHOCHTenhHO 6onhWO-

. 3 
ro o6'beMa (6,3. CM ) H 0MKOCTH ( 25 mp). TaKHe )l9T0KTOpbl oco6eHHO He- • 

o6XOJlHMbl JlnSI H3MepeHHSI C - xopoweil: acp<jieKTHBHOCThlO >K0CTKHX y -KBBHToB, 

KOT0pbl9 B03HHK8IOT npH pacnaae KOpOTKO>KHBYIIlHX- ll30TOilOB, ITpeaycHnHTenn, 

pa60T8IOIIIH0 C )leTeKTopaMH C 6onhweil: eMKOCThIO, JlOn>KHbl HM0Th He6onhWOil:: 

ypOB0Hh myMa npn Hyneaoii eMKOCTll ll KaK MO>KHO M8Hhwee HapacTaHne 

wyMa B 38BHCHMOCTll OT BH8IIJHeil: eMKOCTH, B qacTHOCTH, B T8KOM npeaycn

nnTene >KenaTenhHO lfM9Th MHHlfManhHb!il: wyMOBOil: BKna)l OT BTOporo If nocne-

.)lyIOIIlHX K8CK8L10Bo 
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Han6onee ecTeCTBeHHhlfi nyTb nng yMeHbllieHHH HaKnoHa KpHBOfi 38BH

CHMOCTH myMa OT eMKOCTH - napannenbHOe BKn10qeane BO BX0llHOM KaCKane 

11/ 
HeCKOnbKHX noneBbIX TpHOllOB • OnHaKO npH eMKOCTH C = 25 mp aTO 

noqTH He naeT Bhmrpb1ma BcnencTBHe yBennqeHHH HaqanhHoro myMa. KpoMe 

Toro He Bcerna HMeIOTCH B HannqHH OllHOTHnHbie, 6nH3KHe no napaMeTpaM, 

noneBbie TpHOllbI. 

ilnH cnyqag, Korna B nepBoM KacKane ycnnnTenH CTOHT onnH Tpnon 

/11 
npn KOMHaTHoi!: TeMnepaType, nyqmni!: pesynbTaT nonyqea co cxeMofi ·, B 

KOTopott BTopoi!: K8CK8ll Bb!IlOnHeH T8K)l{e Ha noneBoM Tpnone. OTCIOll8 B03HH

KaeT Bonpoc - MO)l{HO nn nonyqaTb HH3KHi!: ypoBeHb myMa C 6n'nonstpHbIM 

Tp8H3HCTOpOM BO BTOpOM K8CKane. 

SKBHBaneHTHoe myMoBoe conpoTHBneane Rs nnst noneBoro Tpnona 

· /2,5/ 
n cneny10mero sa HHM - 6nnonstpHoro MO)l{HO HafiTH no cpopMyne: 

R =·R' + _L [_!_+·_!.,_I 
s s $2 RH 21t T 

] "[ 1 1 . C er 2 + Rs· -•+-·+---•], 
.. /,L . SRH C • 

3necb R ;-- aKBHBaneHTHoe myMoBoe conpoTHBneHne nonesoro Tpnona; 

R R R ... c - HarpysKa noneBoro Tpnona, oHa onpenensieTcsi cTOKOBbIM 
H R c+·R 

conp0THBneHHeM TpHOll8 R c 

Tp8H3HCTopa; 

H conpoTHBneHHeM R 

S - KPYTH3Ha TpHona; 

µ .... R
1 

s· 

myHT~pyIOlllHM BXOll 

Ca ,C - npoxonHaH eMKOCTb Tpnona H BXOllH8H eMKOCTb ycnnHTeng; 

R" s = ~+ 
2 

Tp8H3HCTopa; 

r B - aKBHBaneHTHoe myMoBoe conpoTHBneHHe 6nnom1pHoro 

I - 6a30Bbltt TOK TpaH3HCTopa. 
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Oobl'IHO BMeCTO RC CT8BSIT HHllYKTHBHOCTb L ll0CT8TO'IHO oonbWOil 

BenH'IHHbl, 'ITO0bl B paoo'leM llHanaaoHe '18CTOT BbtnOnHstnOCb HepaBeHCTBO 

ru L >>"r, I'lle t - 8KTHBHOe CODpOTHBneHHe HHIIYKTHBHOCTH. B HaWeM .. 
cnyqae L 100 MI'H1 r :. 100 OM. TTpH 8TOM wyMOBOil: BKna.o r 

MO:>KHO He Y'IHTblB8Tb, a. HarpyaKofi noneBOI'O TpHo.oa C'IHT8Tb R 

K R , ~7 
aK H3BeCTHO, S -= -r·· OTCI0.08 11nsi ny'IWHX noneBblX TpHOllOB 

s = 3,5 ... 4,5 Ma/B) 8KBHBaneHTHOe wyMoBoe conpOTHBneHHe paBHO 

200 -f 150 OM. R •~. 
s 11nsi 6nnonstpHblX Tp8H3HCTOpOB npH I' = 0,5 ... 1 Ma 

paBeH 200 ➔ 100 OM. 

ITonarasi nnsi noneBoro Tpnona S = 3,5 MalB, R 1 = 50 KOM, a TSK-

:>Ke R = 12 KOM 1 p = 100, npH DOllCT8HOBKe B ~OpMyny nony'IHM: 

R 8 = 200 + 6,8 + 8,2 + 3,9 = 218,9 oM. 

OTCI0.08 nonyqaeM, 'ITO WYMOBOfi BKna.o BToporo K8CK81l8 COCTaBnHeT 

.. 4,7%. YBenH'IHBaH conpoTHBneHHe R H no.o6HpaH ODTHManbHhlfi TOK 

6HnonsipHOI'O TpaH3HCTOpa, WYMOBOtt' BKna.o MO:>KHO ewe yMeHbWHTb. 

EcnH HCDOnb30B8Tb BO BTOpOM K8CK8.0e noneBOfi TpHOll, TO He oy.oeT 

wyMa 0830BOI'O TOKa •. O11HaKO ynyqweHHe OT 8TOI'O He3H8'1HTenbHoe, H noa

TOMY BTOpott K8CK81l MO:>KHO BbtnOnHHTb HS 0HDOnHpHOM TpaH3HCTope C no

CTSTO'IHO BblCOKHM P • 

8KcnepHMeHT8nbHble H3MepeHHSl npOBOllHnHCb C npenycHnHTeneM, cxeMa 

KOToporo npuBe.oeHa Ha pnc. 1. BTopott KacKa11 BKnl0'18H no cxeMe c oolllHM 

KonneKTOpOM. BblCOKoe BX0llHOe conpoTHBneHHe 8T0I'O K8CKana npHBO.OHno Obi 

K HeyCT0fi'IHBOCTH YCHnHTensi, Il03TOMY BBelleHa napannenbHSSl OOp8TH8Sl° CBSI3b 

/2/ 
c KonneKTopa Ha 6aay • 

KoacpqiH~HeHT ycuneHHSl nepBofi CeKUHH 6ea aapHllOB0il oopaTHOfi CBSI3H 
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K=· 1000. OH 6bm oueHeH no BXOJ:lHOii: llHHaMUtJeCKOii: eMKOCTII, KOTopaSI npu 

C 
6 

= 2 mp paBHa 2000 mp. 
0 p. 

HenocpeacTBeHHoe onpeaeneHue myMoeoro BKnaaa BToporo KacKaaa no-

Ka3ano, 'ITO OH He npeBbIWaeT 7%. 

3KBHBaneHTHOe myMOB0e conponrnneHIIe Rs, H3MepeHHOe no 1I3BeCT

/6/ 
HOii: MeTOJ:lIIKe ' COCT8B1Ino 210 OM. 

3aBIICHMOCTb pa3pemeHHSI OT eMKOCTII onpeaennnacb npu noMOWH pTyT-

Horo reHepaTopa, K0Tcipb1ii: 6hm npoKann6poBaH 

TopoM. 3Ta 38BHCHMOCTb noKa3aHa Ha puc. 2. 

"t- Ge 

6, KSB ';:.o,9+:o,osc (mp). 

HenocpellCTBeHHO C aeTeK-

flpu napannenbHOM BKnroqeHIIII llBYX rrpuMepHo 0.[llIH8KOBblX IIOIIeBblX 

TpHOJ:lOB T 2 II T 3 ( pnc. 3) Ha6nroaaeTCSI ynyqmeHue HaKnoHa 38B1ICHMOCTII 

-t, /1/ 
6. .. ( C). :OllH8KO B OTnIItJHe OT rrpn C =-0 myM C OllHHM H llBYMSI TpIIo-

ll8MH OJ:lHHaKOB, 'ITO, no-BHJ:lHM0MY, CBH38HO C 6onbWOii: rrapa3HTH0ii eMK0CTblO 

BX0J:lHOti cxeMbl ( rrepex0J:lHblH K0HJ:leHcaTop, pe3HCT0pbl H np.), T.K. npeaycunn

Tenh CM0HTHpoBaH B He6onhWOM MeTannntJeCK0M Kopnyce 170 x 100 x 

xi 
x 40 MM • flpu H3MeHeHIIH cpopMupyromux RC uerrett nyqmee pa3pemeHue 

Ha6nroaaeTCSI npu r --: 1,5 MKCeK, OllH8KO, STa Be1I1I'IIIHa onpeaenHeTCSI He 

TOIIbKO ycunuTeneM;~~ u··aHanII38TOpOM, T.K. pa6oTa BXOllHoro 6noKa B 

1ICIIOnh3yeMOM aHanII38Tope AH-4096 cunhHO 38BHCIIT OT cppoHTa H annTenb

H0CTII aHanII3HpyeMoro IIMnynbca. 

x/Kopnyc npeaycnnHTenH pa3pa6oTaH H H3roTOBnen B sneKTponnoll rpyn-
ne OHC H PX llHll OHHH. 
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TTpenyctmRTenb RCilbITbIBancsi: C KOaKcnanbHbIM Ge ( Li ) - neTeKTOpoM 

co cneny10mnMn napaMeTpaMn: 

'IYBCTBRTenhHblfi o6'beM 

eMKOCTb 

3 
- 6,3 CM j 

- 25 mp; 

TOK neTeKTopa (npn E no 2000 s) < 
neT 

0,5 Ha. 

Ha ·pnc. 4 noKa3aHa 3aBRCRMOCTb BbIXOnHoro wyMa ycnnnTenSI C neTeK

TopoM OT Hanpsi:~eHRSI CMemeHRSI Ha neTeKTOpe. 

11sMepeHne wyMa npOR3Bonnnocb BOnbTMeTpOM B3-19. KaK annHo, on

TRManbHOe Hanpsi:~eHne cMemeH1rn .. 1500 a. 

Ha pnc. 5 npencTaaneH cneKTp 1611 Yb nony'leHHbifi c npenycnnn-

TeneM C onHRM noneBbIM TpnonoM T 1 , B Ka'leCTBe. OCHOBHoro ycnnnTensi: 

/7/ 
ncnonhsosancsi: ycnnnTenb YCT , paspa60TaHHb1fi B na6opaTopnn si:nepHbIX 

peaKuRfi O11.Hl1. KaK BRnHo, paspeweHne nnsi: Hll3KOSHepreTR'l9CKRX y - nRHRfi 

COCTaBnSieT 2,4 -+ 2,5 KSB. 

3aancnMoCTb paspeweHnsi: OT aHeprnn E y - nsny'lennsi noKaaaaa na 

pnc. 6. 3TH ll3Mepeansi:·nponaaonnnHCb npn Hll3KOfi cKopoCTH cqeTa, .. 
=· 1000 RMn/ ceK • 

.Unsi: pa60Tb1 npn 

saeneHo nononHnTenbHoe 

Bb!COKRX aarpyaKax 

un¢¢epeHunpoBaHne c 

B npenycnnnTene 6bmo 

r = 2,5 MKCeK , a no-

CTOSIHHaSI BpeMeHR nn¢¢epeHunpoaaHRSI B OCHOBHOM ycnnRTene yMeHbWeHa 

no 0,5 MKCeK. B STOM cny'lae paspeweane npn BbICOKOfi CK0pOCTH cqeTa 

3H8'1RTenbHO ny'lwe, HO npn Manofi sarpy3Ke OHO yxynwaeTCSI, T.K. Bb!Xonaofi 

RMnynhC CTaH0BRTCSI 6nnonSipHbIM. BoccTaHOBRTb OJlHOnonsi:pHyIO ¢opMy HM-

/8 9/ 
nynbca MO~Ho npn noMomn MeTona. KoMneacaunn non10ca ayneM ' • llnsi: 

aToro napannenbHO C = 270 n¢ B npenycnnnTene cTaanncSI pesncTop R = 6 MoM, 

ll aHanorR'IHaSI uenb C r = 2,5 MKCeK ycTaHaBnHBanacb B OCHOBHOM ycnnnTene. 
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B pe3ynbT8Te H8 Co npll 38rpy3K0 15 TbIC. llMnynbCOB B ceKyHny 

nonyqeHo p83peweHne 6 K3B. 

B 38Kn10qeH11e 8BTOpbI 6n8ron8pSIT 38 yq8cT11e B H8CTpofiKe yc11n11Tenn 

K.A.M8pTupocoB8 1 8 T8Kme A.E.E8Hll<p8TOB8 1 B.A.EbICTpOB8, B.C8BHH8 38 
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