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Orrpe,nenemie rrpocTpaHCTBeHHOro rrpo!lmmi BhIBe)leHHhIX IIYl.fKOB 
yc'Kop1neneil: HBnHeTCJi. BeChMa Ba)l(HOH 3a,nal.feH. Han6oney' J?~C -
IlpOCTpaHeHHhIM MeTO.I(OM ee perneHHH .no rrocne.nHero BpeMeHH 
6hIJIO rrpiiMeHeHHe CUHHTHnn.HUHOHHhIX Cl.feTl.fHKOB co cu'irnTnnmiio-. 
paMH, HMeIOIUHMH pa3Mephr rropH,nKa HecKonhKHX MM/1- 4(0b~o.rii-
30Battue O)lHHOl.fH0ro C'IeTl.fHKa, rrepeMemaeMoro B II.ITOCKOCTH, 
rreprreH)lHKYJIHPHOH uarr

0

paBJieHHIO riyl.fr<a, ;pe6yeT 3Ha<rnTeJihHOro 
. ·,. . ) ' ...: . . ..... - - . ,- , ,, 

BpeMeHH, a ro.nocKOII, C03)laBaeMhlll ,nnH 3THX ueneil:, HMeeT 
,nOBOJihHO cnO)l(HOe yCTpoil:cTBO. KpoMe Toro BBe,neHHe cu11iiinn'nH -
TOP0B B IIYl.fOK Mo:iKeT Bhl3hIB'aTh cyrueCTBeHHOe pacceHHHe co
CTaBnHI-OIUHX ero qacTHU H Te,.,; caMhIM H3MeHHTh rrpocpnm:· Ja 
CUHHTHJIJIHTopoM. )].o'rronHHTenhHhre -rp.y,nttocTn B03HHKaIOT rrpu 
HJMepeHHH rrpoqmn» rryl.fKOB 6onhrnoil: HHTeHCHBHOCTH, B, KOT<>pLrx 
Ilp0HCX0,I(HT 6hICTpoe pa,nnauuouuoe pa3p)'rnirnne CUHHTHnJIHTOpoB; 
HOpMaJlhHaH pa6oTa' !pOTOYMHO~HTe_neil:. HeB03MO)l(Hll. B 3~µaic c.. 
BhlCOKHM ·. ypOBHeM pa,nHaUHH H B CHnhHhlX ~~rHH_Tll:!'!X rronHX 
/uanpnM~p. B6nH3H KaMepbl, yCKOl)HTenH/. . . .. . 

ljuor.na ,nnH orrpe.neneHHH rrpocpunH · ny11:i-a ucnonh3yIOTcH: uc-. ' ' ., ~ ' ~ . . . ', ~ ~} 

KpOBhie µr~~OnOl.fHhie ,KaMephl KaK _ C MarHHT,g.~TpH~_UHOltHhl~iH· 
JIHHHHMH . ' ,TaK H C cpeppHTOBhlMH cep,nel.fHHKaMH . OHH 06na.n<1:IOT 
xopOUIHM npocTpaHCTBeHHhIM pa3pernenHeM H npaKTHl.feCKH . He 
HCKa)l(aIOT. IlpO!pHJIH ny~Ka; .nnH HH·x pa3pa6,0TaHhl y.no6Hhle ~eTO~hl 
perHCTpaUHH. He.nocTa TKOM .HCKPOBhlX KaM~P HBnHeTCH, orpauu-. 
1.feHHaH CKOpOCTh perHCTpau~n. IlOCK~nhK~ 1.fHCJI0 cpa6aT~BaHHH 

3 4 . · · 
B ceKyH.ny y HHX He npeBhirnaeT 10 - 10 .3To .nenaeT Heuene-
coo6pa3HhIM ucnonh30Banne HCKPOBhIX KaMep B BhlCOKOHHTeHCHB· 
HhIX ny'!Kax qacTHU. B rrocne.nHne ro.nhr BMecTo ncKpOBhIX. KaMep 
CTanH HaXO.I(HTh IIPHMeHenne rrporropUHOHanhHhie KaM(jPhl ,co cxe -
MaMn,perHCTPHPYIOIUHMH Ka)l(.I(YIO rrpoxo.nHIUYIO 'iaCTHUY ' 8

•
9 

• TaKHe 
Y_CTpOHCTBa IIO~Bon~I9'f .. C)'~e,CTBeHHO Ilp0.I(BHHYTh~H B 06JiaCTh 
BhICOKHX HHTeHCHBHOCTeH H3MepHeMhIX ny'iKOB. ' 



O.nHaKO cne.nyeT OTMeTHTL, tfTO Bee BLIWenepetfHCJleHHLie 

MeTO.l{LI OCHOBaHLI Ha .l{HCKpeTHOM CtfeTe tfHCJla perHCTpHpyeMLIX 

. .neTeKTOpOM HMilYJlLCOB, H Il03TOMY Tpe6yeTCJI .nocTaTOtfHO CJlO)K• 

HaJI JJ1eKTpOHHaJ1 annapaTypa, oco6eHHo B cnyqae HcnonLJoBaHHJI 

nponopUHOHaJlLHLIX KaMep. 

lionee IlO.l{XO.l{JIU{HM .l{JlJI onpe.neneHHJI npo<l>HJlJI nytfKOB, HMelOU{HX 

.nocTaTOtfHO BLICOKYIO HHTeHCHBHOCTL, JIBJlJleTCJI H3MepeHHe TOKa 

HOHH3allHH, o6pa3yeMoro tfaCTHllaMH IlYtfKa. B KatfeCTBe perHCT· 

paTopa TOKa y.no6HO HCilOJ1L30BaTL ycTaHOBJleHHYIO nepneH.l{HKY· 

JlJIPHO HanpaoneHHIO IlYtfKa TOKOBYIO HOHHJallHOHHYlO KaMepy C 

npOBOJlOtfHLIMH 3JleKTpo.naMH, a HaKOilJleHHe 3~&Jl.!l~ npOH3B0.l{HTL 

Ha eMKOCTJIX, no.ncoe.nHHeHHLIX K npOBOJlOtfKaM • 
0

-
1
~1lpaKTHtfeCKYIO 

peaJ1H3aQHIO YKa3aHHLIH MeTO.l{ .CMOr nonytfHTL nocne IlOJIBJleHHH 

npoMLIWJleHHLIX noneBLIX TpaH3HCTOpOB C OtfeHL BLICOKHM conpo

THBJleHHeM B 3aKpLITOM COCTOJIHHH, qepe3 KOTOpLie nerKO H3MepJITL 

HanpJl)KeHHH, HaKonneHHLie Ha eMKOCTJIX. 3TH aanpJ1:lKeHHH MO:lKHO 

aa6nro.naTL Ha OCllHJlJlOrpa<l>e HJlH perHCTPHPOBaTL Ha MHOrOKa· 

HaJlLHOM aHaJ1H3aTope. TaKoe ycTpOHCTBO JIBJlJleTCJI .l{OC'{aTOtfH0 

npoCTLIM H YHHBepcaJlLHLIM; OHO o6na.naeT BLICOKHM npocTpaH· 

CTBeHHLIM pa3peweHHeM, MO:lKeT pa6oTaTL HenpepLIBHO B IlYtfJ<aX 

60J1LWOH HHTeHCHBHOCTH H He BLl3LIBaeT HCKa:lKeHHH npo4>HJ1JI IlYtfKa. 

HcnOJlL3YeMa» B OilHCLIBaeMOM YCTPOHCTBe HOHH3aUH0HHaJI 

KaMepa HJo6pa:lKeHa Ha puc. 1. OHa HMeeT a :rneKTpo.na pa3MepaMH 

160 x 160 MM 2; cpe,nHHH :rneKTpo.n - ceTtfa TLJH; no o6e CT0pOHLI 

OT Hero Ha paccTOHHHH 8 MM pacnOJlO:lKeHLI 3JleKTPO.l{LI H3 HHXpo

MOBOH npOBOJlOKH ,nHaMeTpOM 0,1 MM. B ·o,nHOM H3 3THX 3JleKTpo

.noo npoBOJlOtfKH HaTJIHYTLI B ropH30HTaJ1LHOH, a B .npyroM • 

B BepTHKaJlLHOH IlJlOCKOCTH. Ka:lK.l{LIH H3 . HHX COCTOHT H3 32 

rrpOBOJlOtfeK C paCCTOHHHeM Me:lK,ny coce.nHHMH rrpoBOJlOtfKaMH 

5 MM. CTeHKII KaMepLI, qepe3 KOTOpLie rrpoxo.nHT rrytfOK, BblJI0JlHe· 

Hbl H3 TOHKOH aJllOMHHHeBOH <I>onLrH. KaMepa 3arronHeHa B03.l{YX0M, 

HaX0.l{HU{HMCH rrpn aTMOc<l>epHOM .naoneHHH. Ha ceTlJaTLIH 3JleKTP0.!l 

rro.uaeTc» pa6oqee Harip»:lKe'irne B rrpe.nenax - /1000 - 3OOO/a . 

Ka:lK.[laH rrpoB0Jl0tfKa B Kpaii:HHX 3JleKTpo,riax "rro.ricoe.nnHeHa K KOH· 

.ueHcaTopy, BTopa» o6irna.n.im · K0Toporo · coe.nnHeHa c JeMneii. 

OUeHHM JJ,Harra30H IIHTeHCHBH.OCTeii: rrylJKoB;, KOTOpblH M0iKH0 

perHCTPHPOBaTh C JI0M0IULIO TOKOBOH HOHH3aUHOHHOH KaMCPLI. 

T~K H~HH3aUHH J B KaMep~ ~BH3~H C .HHieHCHBHOCTb~ lJaCTHU 

Nii ·rry'!Ke cooTHOWCH,HeM 
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PHC. 1. KOHCTPYKUHH H0HH3aUIIOHHOH KaMepLI: 1 • 1130JlHUH0HHa» 
paMKa; 2 - rrpoB0Jl0lJHLie JJleKTPO.!lLI; 3 - BbICOKOBOJlLTHbIH cer<{a
Tb!H 3JleKTP0.L\, 4 3aIUHTHLIH K0iKYX, 5 - oxpaHH0e K0JlbU0. 
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rrpOTOHaMH C 3Heprneil: IIOPll.UKa 1 r3B B KaMepe, HaIIOJIHeHHOH 

B03.UYXOM IIPH aTMOC«pepHOM ,naBJieHnn; X = 0,8 CM - paCCTOJIHHt; 

Me,K,ny 3JieKTpo,naMn KaMep1,1; c = 34 3B - cpe,nHllll 3HeyrnH, 

.pacxo,nyeMall Ha o6pa3oBaHne rrap1,1 noHoB; e = 1,6.10-
9
K -

3JieMeHTapHhlH 3apJ1.U tJaCTHUhI; k = 0,5 - K031plpHUHeHT co6Hpa

HHJI HOHOB Ha 3JieKTpo.uax "KaMep1,1 IIPH HarrpJ1,KeHHH IIOPll.UKa 

2,5 - 3 KB /TOK HaChIIUeHHJI He .UOCTHraeTCll/. 

TaKHM o6pa30M: 

-17 
/::: 0,5• 10 N a. /2/ 

TOK, TeKYIUHH 11epe3 rrpOBOJIOtJKY, 6y,neT 3apJ1,KaTh KOH,IJ;eHca

TOp, HMeIOIUHH eMKOCTh C, .uo HaIIpll,KeHHJI 

13 

RC 
U~IR

3
(J-e 3 ), /3/ 

r.ue t 3 - BpeMJI rrpoTeKaHHJI TOKa, R3 - cyMMapHoe COIIPOTHBJieHHe 

yTetJKH 3apJ1,na C KOH.UeHCaTo_pa. HaKorr.rieHHe 3apJ1,na Ha KOH.UeH

caTope cne.uyeT IIpOBO.UHTh B TetJeHHe BpeMeHH 

t3 <<R3C, /4/ 

Tor.ua 

u 
I t3 
--- ' C /5/ 

T.e. HaIIpll,KeHHe Ha KOH,neHCaTope 6y,neT JIHHeHHO JaBHCeTh OT 

TOKa H He 3aBHCeTh OT corrpoTHBJieHHJI yTetJKH. 1-fa Bhipa)KeHHH 

/4/ H /5/ MHHHMaJihHhIH perncTpHpyeMhlH TOK orrpe,neJIJleTCJI KaK 

/ Ml-lH::: JO 
UMHH ----. 
R3 

/6/ 

10 
IlpHHHMaJI U- = 0,1 B H R3= 10 OM, IIOJIYtJHM 

MHH 
. -10 

/ ;:: 10 a. 
MHH 

/7/ 

EcnH ctJHTaTh, tJTO 11epe3 O.UHY npoBOJIOtJKYMO,KeT MaKCHMaJihHO 

rrpoXO.UHTh 1 Oo/o o6mero TOKa IIYtJKa, TO Ill),IJ;CTaBJIJIJI rronytJeHHhie 

6 

" 

-j 

BeJIH'IHHhl B Bh!pa,KeHHe /2/, orrpe,neJIHM MHHHMaJihHYIO HHTeH -

CHBHOCTh IIY'IKa, paBHYIO 

N = 2.10
8 

qacTHU/CeK. 
MHH 

3a MHHHMaJihHO .UOIIYCTHMYIO BeJIH'IHHY 3apll.UHOH eMKOCTH 

uenecoo6pa3HO rrpHHJITh C = 1000 rrqi, TaK KaK IIPH MeHhIIIeil: 
MHH -

BeJIH'IHHe MO)Ke T yxy .UIIIHThC JI TO'IHOCTh H3 MepeHHH H3 - 3a rrapa -

3HTHh!X. 3«p«peKTOB. Tor.ua H3 Bhipa,KeHHJI /4/ rrony~HM (3 MaKC = 
= 1 ceK. ECJIH HCXO.UHTh H3 Tpe6oBaHHJI, 'IT06hI HaIIpll,KeHHe Ha 

eMKOCTH npaKTH'leCKH He H3MeHJIJIOCh BO BpeMJI ero H3MepeHHJI 

rrpn OTKPhITOM IIOJieBOM TpaH3HCTope B Te'leHne BpeMeHH t p , TO 

t «RC. 
p p /8/ 

Cne,noBaTeJihHO, H3MepHTe·JII,HOe corrpOTHBJieHne RP, Ha KOTOpoe 

pa3pJl)KaeTCJI eMKOCTh, .!J;OJI)KHO 6h!Th He MeHee RP = 2.10
5 

OM 
_ -5 MIIH 

rrpn· tp-2.1O ceK. 

,il;JIJI H3MepeHHJI ,naHHhIM MeTO.UOM MeHee HHTeHCHBHhIX.IIY'IKOB 

cne.uyeT BMeCTO HOHH3aUHOHHOH KaMep1,1 HCIIOJih30BaTh KOBphl 

rrporropUHOHaJihHhIX C'leT'IHKOB HJIH rrporropunoHaJihHYIO KaMepy, 

raJOBOe ycnneHne KOTOphIX MO)KeT 6h!Tl, .UOBe,neHO .uo 107 

MaKCHMaJihHaJI HHTeHCHBHOCTh IIY'IKa rrpaKTH'leCKil: He orpaHH'leHa 

H orrpe,neJIJleTCJI BhI6opoM BeJIH'IHHhl 3apJ1.D;HhIX eMKOCTeil: H BpeMe -

HeM HaKOIIJieHHJI 3apJ1,na. 

IlpHHUHIIHaJihHaJI cxeMa JIHHeHHOH qacTH ycTpOHCTBa rrpnae,neHa 

Ha pnc. 2. B Ka'leCTBe HaKOIIHTeJihHhIX eMKOCTeil: HCIIOJih3YIOTCJI 

KOH.D;eHcaTop1,1 THrra MliM, nMe10mne eMKOCTh lOOOrrqi n corrpo

THBJieHne yTe'IKH 6onee 10 10 OM. BeJIH'IHHhl eMKOCTeil: rro.n6n

pannc1, c TO'IHOCThIO /1-2/o/o. HaKOIIHTeJihHhie KOH.UeHCaTOphl 

pa36HThl Ha ,D;Be rpyIIIIhl, B KOTOPhIX perHCTPHPYIDTCJI COOTBeT

CTBeHHO KOop,nnHa Thi X H Y. Ha pnc. 2 IIOKa3aHO no 1 H3 32 

KaHanoa Ka,K,noil: rpyrrrr1,1. K Ka,K.IJ;OMY KOH.D;eHcaTopy rro.ucoe.niIHeH 

CTOK rroneaoro TpaH3HCTOpa KTI3O1 Ii /c H30JIHpOBaHHhIM 3aTBOpOM 

H HH.UYUHPOBaHHhIM KaHaJIOM p -THrra/. 3TH TpaH3HCTOPhl nrpaIOT 

pOJih JIHHeil:HhlX KJIIOtJeil:; B 3aKphITOM COCTOJIHHH OHH HMeIDT 

corrpOTHBJieHHe KaHaJia 6onee 10 10 OM, a B ·OTKPhlTOM - OKOJI0--

1OOO OM. Bee HCTOKH IIOJieBhIX TpaH3HCTOpOB Ka,K,IJ;OH rpyITIIhl 

061>e,D;HHeHhl BMeCTe H 11epe3 COIIpOTHBJieHHe 2 MOM COe,D;HH;Hhl. 

c 3eMneil:. IlocKOJihKY OTHOIIIeHHe BHyTpeHHero corrpoTnBne·HHJI 

OT~8l,ITOro KJIIO'la K HCTOKOBOMY corrpOTHBJieHHIO HMeeT IIOpll.D;OK'. 

10 , TO HaIIpll)KeHne, HaKOIIJieHJIOe Ha KOH,D;eHca Tope, 6y,neT 

rrpaKTH'leCKH IIOJIHOCThIO rrepe,naBaThCJI Ha HCTOKOBOe corrpOTHB

JieHHe. Ilo.nJio,KKa TpaHJHCTopoB ocTaBneHa Herro,uKJIID~IeHHoil:, tJTO 

yBeJIH'IHBaeT JIHHeil:Hh!il: .unarraJOH pa60ThI KJIIOtJeil:, KOTop1,1il: Haxo-

.., 
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,!l;HTCH B npe,nenax OT O ,no -6B. Pa36poc TOKOB, TeKYII.IHX B o,nH

HaKOBhIX YCJIOBHHX qepe3 OTKphIThie KJIIO'IH, o6hl'IHO m,1eeT 

nopH,!l;OK O,lo/o rrpn KOMHaTHOH TeMrrepaType n ne npeBhIIIIaeT 

I o/o rrpn IIOBhIIIIeHHH TeMrrepa TYPhl ,no 50° C. 
Ha 3aTBOphI IIOJieBhlX TpaH3HCTOp0B Ka)K,!l;OH rpyIIIIhI, HMeIOII.IHX 

O,!l;HH H TOT )Ke HOMep, no,naeTCH narrpH)KeHHe C COOTBeTCTBYIOII.lero 

TpaH3HCTopa Il4O. HopMaJihHO 3TH TpaH3HCTOphI OTKPhIThI, H HX 

BhIXO,!l;HOe HaIIpH)KeHHe, paanoe +3B, y,nep)KHBaeT JIHHeHHhie KJIIO'IH 

Ha IIOJieBhlX TpaH3HCTOpax B 3aKphITOM COCTOHHHH. IlpH no,naqe 

na BXO,!I; TpaH3HCTOpa Il4O IIOJIO)KHTeJihHOro HMIIYJihCa C ,neIIIn¢

paTopa on 3arrHpaeTc11, narrpH)Kenne na ero Bhlxo~e ,nenaeTcH 

paBHhIM - 12B, H COOTBeTCTBYIOII.IHe JIHHeHHhie KJIIO'IH OTKphIBaIOTCH. 

Harrp»)KeHHe c o6mero HCTOKOBOro corrpOTHBJieHHH Ka)K,!l;OH 

rpynnhI rrepe,naeTCH na 3aTBOp HCTOKOBOro IIOBTOPHTeJIH, co6pan

noro Ha rroneaoM TpaH3HCTope KIT1O3K /c p-n rrepexo,noM n KaHa

JIOM p -Tnrra/. XapaKTepHCTHKH 3TOro TpaH3HCTopa TaKOBhl, 

'ITO OH naxo,nHTCH B OTKpbITOM COCTOHHHH rrpn ·uyJieBOM HarrpH)Ke

HHH" Ha 3aTBOpe. HarrpH)KeHHH C o6onx HCTOKOBbIX IIOBTOPHTeJieil: 

no,naIOTCH na Bhixo,n ycTpoil:cTBa. B Te HHTepBaJibI BpeMeHH, 

KOr ,na Bee JIHHeHHbie KJIIO'IH 3aKpb!TbI, B OTKpbITOM COCTOHHHH 

HaXO,!l;HTCH o6mHe ,!l;JIH Ka)K,!l;OH rpynnhI KJIIO'IH pa3p11,na, co6paHHbie 

na noneBbIX TpaH3HCTopax KIT3O I Ii, K0Topb1e IIIyninpy10T conpo

THBJienne 2 MoM H no,n,nep)KHBaIOT na neM HarrpH)KeHne, paanoe 

HYJIIO. ,ll;JIH 6bICTporo pa3pH,na naKOIIHTeJihHblX KOH,!l;eHCaTopoB na 

3a TBOpbi BC ex JIHHeHHbIX KJIIO'Jeil: no,na_IOTCH OTKpbIBaIOII.IHe HMilYJihCbl 

c6poca IIPH OTKpb!TbIX KJIIO'lax pa3p11,na. 

JiorHKY pa60Tbl cxeMbl MO)KHO rrpocne,nHTb no PHC. 3. BpeMH 

naKonJieHHH 3ap11,na Ha KOH,nencaTopax orrpe,nen11eTc11 qacToToil: 

pa6oTbi reHepa Topa UHKJia, KOTopaH MO)KeT 6bITb BbI6paHa B npe

,nenax 1-30 ru. BMecTo HMIIYJibCa reHepaTopa MO)KeT 6hITh 

HCilOJib30BaH BHeIIIHHH 3anycKaI01I.1HH HMIIYJibC. 3arrycKaIOII.IHM HM -

IIYJibCOM c6paCbJBaeTCH B HYJib ,!l;BOH'IHbIH C'leT'IHK. IlpH rrepexo,ne 

B COCTOHHHe "O" nocne.n;Hero Tpnrrepa 3Toro C'leT'IHKa CHHMaeTCH 

6JIOKHPOBKa c renepaTopa onpoca, KOTOpblH Ha'IHHaeT BbI,!l;aBaTh 

IIpHMOyroJibHbie HMIIYJibChl .c rrepHO,!J;OM 50 MKCeK. 3THM HHTep

BaJIOM orrpe,neJIHeTCH BpeMH, OTBO,!l;HMoe ,!J;JIH orrpoca Ka)K,!l;Oro 

KOH,!l;eHCaTopa. 

Bo BpeM» HMnynbca renepaTopa orrpoca Ha o,nHoil: H3 32 

BbJXO,!l;HblX IIIHH ,neIIIH¢paTopa, orrpe,neJIHeMOH COCTOHHHeM cqe·T

'IHKa, B03HHKaeT pa3peIIIaIOII.IHH HMIIYJihC ,!l;JIHTeJibHOCTblO 25 MKCeK. 

3TOT HMIIYJibC OTKpbrnaeT COOTBeTCTBYIOII.IHH KJIIO'I na IIOJieBOM 

TpaH3HCTope KIT3O I Ii B o6eHx rpynrrax, 6naro,nap11 'le My HanpH

)KeHHH c Bbi6paHHhIX KOH,!l;eHCaTopoB nepe,naIOTCH Ha Bb!XO,!l;bl X H Y. 
Ilocne OKOH'laHHH HMIIYJihCa reHepaTopa no,naeTCH cnrHaJI Ha BX0,!I; 

C'leT'IHKa, nepeBO,!l;Hll.lHH ero B CJie,ny10mee COCTOHHHe. B HHTepBa-
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nax BpeMeHH Me:lK,ny HMilYJibCaMH .reHepa Topa .nep:lKHTCJI OTKpblTblM 
KJIIO'I pa3pH,na. 

Ilocne OKOH'laHHJI onpoca acex 32 KOH,neHcaTopoB nepexo,nnT 
B COCTOJIHHe "l" nocne,nHHH Tpnrrep C'leT'IHKa, 'ITO Bbl3bJBaeT 
6JIOKHPOBKY reHepaTopa onpoca, a TaK:lKe cpopMHpoBaHHe HMilYJibCa 
c6poca .D:JIHTeJibHOCTblO OKOJIO 1 MCeK. HMITYJibC c6poca OTKpbrnaeT 
BCe 32 BblXO,na .neumcppaTopa H ocymeCTBJIJleT 0.LIHOBpeMeHHblH 
pa3pJl,n BCex KOH,neHCaTopoB, IlOCKOJibKY npn 6JIOKHPOBKe reHepa
TOpa onpoca KJIIO'IH pa3pH.na .nep:lKaTCJI OTKPblTblMH. IIocJie OKOH· 
qaHHJI HMilYJibCa c6poca, B0306HOBJIJleTCJI 3apJ1,n. HaKOilHTeJibHblX 
KOH,neHCaTopoB. TOKaMH, TeKYJUHMH qepe3 COOTBeTCTBYIOIUHe npo
BOJI.O'IKH. Cne,ny10mnil: onpoc KoH,neHcaTopoB Ha'IHeTc~ npn npnxo.ne 
oqepe,nHoro JanycK~IOJUe ro HMnynLca. 

K BblXO,naM X H y ycTpOHCTBa no,nKJIIO'laIOTCJI BXO.Llbl .LIBYXJiy
qeaoro OCUIIJIJIOrpaqia, Ha 3KpaHe KOTOpOrO MO)KHO 0.LIHOBpeMeHHO 
Ha6n10,naTb o6e npoeKUHII npO!pHJIJI IlY'IKa. Ilpn MaJIOH 'laCTOTe 
CJie,noBaHHJI JanycKaIOIUHX IIMilYJibCOB y.no6Hee npHMeHJITh ocuun
JIOrpaqi, HMeIOIUHH Tpy6Ky· C 60JiblllHM BpeMeHeM IlOCJieCBe'leHUJI. 
K BblXO,naM ycTpOHCTl3a MO:lKHO TaK:lKe IlO.LIKJIIO'laTb npeo6pa30Ba~ 
Tenn aMITJIHTy,na • KO.LI H JaITUCbIBa Tb. pe 3 YJibTa Tbl H3MepeHHH IlOCJie -
.LIO Ba TeJibHO B KaHaJibl HaKOilHT_eJibHOro ycTpOHCTBa MHOroKaHaJib -
Horo aHannJaTopa. ,D;nH nycKa npeo6paJoBaTeneil: ncnoJibJyeTcH 
cxeMa, ipopMnpoBaHHJI nycKOBbIX HMITYJibCOB. · 

JlorH'leCKaJI 'laCTb YCTpOHCTBa BblilOJIHeHa Ha' HHTerpaJibHblX 
cxeMax THila TT JI. Bee 3JleKTpOHHble cxeMbl paJMeIUeHbl B KapKace 
CTaH,napTa '.'BlllllHJI" n . JaHHMaIOT _12 6JIO'IKOB paJMepoM 16Ox 
X 40 MM. 

Pa~~a6oTaHHaJI CHCTeMa Il03BOJIJleT_KaK BeCTH HenpepblBHOe 
BHJyaJibHOe Ha6n10,neHne Ja npoqinneM ny'IKa, TaK II nonyqaTb 
0 HeM 311 BpeMJI IlOpJI,nKa 1 MHH .LIOKyMeHTaJibHble ,naHHbJe, HJ 
KOTOpblX MO)KHO onpe,neJIHTb KOOP.LIHHa Tbl cpe.n.Hero 3Ha'leHHJI 
H IlOJIYllJHPHHbl pacnpe.neneHHH IlJIOTHOCTH ny'IKa C TO'IHOCTblO 
1,5 • 2 MM. 

Ha pnc. 4 npnae,neHa cqioTorpaqinpoBaHHaJI c 3KpaHa ocunn
norpaqia THITH'IHaH KapTnHa o6enx npoeKUHH npoipHJIJI Bbrne,neHHoro 
npOTOHHOro nyqKa CHHXPOUHKJIOTpoHa OHRH npH 3:UeprHH npOTOHOB 

670 M3B H HHTeHCHBHOCTH 1012 npOTOHOB/CeK. HMnyJibC Ha 
o6enx npoeKUHJIX B npaBOH tJ:aCTH qJOTOrpaqiHH COOTBeTCTByeT 
paJpH,ny JaITOMHHaIOIUHX eMKOCTeil: npn no,naqe HMilYJibCa c6poca. 

Ha pnc. 5 npnBe,neHbI HJo6pa:lKeHHJI npoipnneil: Toro :lKe nytJ:Ka 
CHHXPOUHKJIOTPOHa, 3aperHCTPHPOBaHHblX C IlOMOIUblO aHaJIHJaTopa 
AH-4O96. HoHHJaUHOHHaJI KaMepa ycTaHaBJIHBaJiaCb B Tpex pa3-
JIH'IHblX cetJ:eHHJIX IlY'IKa /cxeMbl ny'IKOB npHBe,neHbl B pa6oTe (13//: 
a/ Ha Bxo.ne !p0KYCHPYIOIUeil: MarHHTHOH KBa,npynoJibHOH JIHH3bl 
MJI - 3, pacnoJIO:lKeHHOH B 3 ,5 M OT KaMepbl YCKOpHTeJIJI; 6/ B IlJIOC -

II 
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Pnc. 4. .TttIIH'-IHaH KapTnna IIpO(pHJIH BhIBe,[(eHHOro rrpoTOHHOro 
rry1.1Ka CHHXpOUHKJIOTPOHa, C(pOTOrpa¢npoBaHHaH C 3KpaHa ocunrr- J rrorpa¢a. · 
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Pnc. 5. Ilpoqmrrn BhJBe,[(eHHOro rrpoTOHHOro rry1.1Ka CIIHXpOUIIKIIO
Tpoua B ero pa3JIH'lllhlX ceqeuUHX, 3apen1cTp11poeaHHhlC C ITOMOlllhlO 
anarruJaTopa AH-4096 /rrhe,necTan COCTaBJIHCT OKOJIO 40 OTHO
CHTeJihHhlX eL(HHHU/. 
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KOC TH (j)oKycnponKn 3TOH JIHH3hl Ha paccTOJIHHH 1, 7 M OT rromoca 
ee BbIXO,LIHOll ceKUHH rrpn T0KaX B036y,K,neHHJI -200 a H +300 a; 
n/ B6JIH3H 0TKJI0HJU0ll.(ero MarHHTa CII-37. liJMeHeHne;HarrpJI,KeHHJI 
Ha HOHH3aUHOHHOll KaMepe n rrpe,nenax 1,0 - 1,6 KB, a TaK,Ke 
TpexKpaTH0e yMeHbllieHne HHTeHCHBH0CTH nyqKa rrpaKTnqeCKH He 
H3MeHJ!eT BH,!la Ha6mo,naeMbIX IlpO(pHJiell rryqKa. 

ABTOPbl 6naro,napHbl B.r .3HHOBY 3a 'rroJie3HbJe ,!lHCKYCCHH, 
a TaK,Ke 6.IO.CeMeHony n B.A:AHnoxony Ja rroM0II.lb rrpn H3Me· 
pennJix c rrpeo6pa3onaTeJieM aMITJIHTy,na - Ko,n. 
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