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B pa6oTe paccMaTpu:saeTCJI 6noK HMnynLcHoro oqu~aro

~ero nOJIJI AJIJI 6eC~HJILMOBhlX HCKpOBhlX KaMep, pa3pa6o

TaHHhlH Ha,JiaMnax- TeTpoAaX CO BTOpHl.IHOH 3MHCCHeH-

6B2ll. 
KaK H3BeCTHo, HMnyJILCHhle oqu~aro~e noJIJI npuMeHJI-

IOTCJI B TeX CJiyl.laJIX, KOrAa HCnOJIL3yeTCJI pe)I{HM pa60Thl 

HCKpOBhlX KaMep /HK/ C MHOrOKpa THhlM "'HCJIOM cpa6a ThlBa

HHH B OAHOM UHKJie ycKOPHTeJIJI H noAaiOTCJI Ha HK c HeKo

To poi 3aAep)I{KOH nocne pa6oqero BhlCOKOBOJILTHoro HMnynL

ca, o6ycnoBJIHBaJI "MepTsoe" speMJI HK AJIJI AaHHoro cneKT

poMeTpa B03MO)I{H0 HaHMeHLWHM. 

B ~H3Hl.leCKHX 3KcnepuMeHTax, ucnoJib3yiD~Hx cneKTpo

MeTphl C 60JILWHM l.IHCJIOM 6ec~HJibMOBhlX HCKpOBhlX KaMep 

pa3JIH"'HhlX pa3MepoB, B npeAeJILHO 6hlCTPOAeHCTByiD~eM pe

)I{HMe C nepeAal.leH HH~OpMaUHH Ha 3BM K 6noKaM HMnynLc

HOro O"'H~aiO~ero nOJIJI npeA'hJIBJIJIIOTCJI nOBhlWeHHhle 

H pa3HOCTOpOHHHe Tpe6oBaHHJI. K HHM MO)I{HO OTHeCTH CJie-

AYIO~He: 

1. llpOCTOTa H HaAe)I{HOCTh B pa6oTe. 

2. Bo3MO)I{HOCTL noAa"'H Ha OTAeJILHhle rpynnhl HK pa3-

JIH"'HhlX 3Hal.leHHH BeJIH"'HHhl noCTOJIHHOrO O"'H~aro~ero nOJIJI 

H pa3JIH"'HhlX 3Hal.leHHH BeJIH"'HHhl aMnJIHTYA HMnyJILCHOrO 

O"'H~aiO~ero nOJIJI, B 3aBHCHMOCTH OT yCJIOBHH H He06XOAH

MhlX pe)I{HMOB HX pa60TLI. 

3. nOJibWOH K03~HUHeHT yCHJieHHJI no HanpJI)I{eHHIO, 

l.IT06hl MO)I{HO 6LIJIO ynpaBJIJITb 6JIOKaMH 6e3 AOnOJIHHTeJILHhlX 

yCHJIHTeJILHhlX KaCKaAOB, OT 06hl"'HhlX TpaH3HCTOpHhlX KJIIO

qei. 
4. Bo3MO)I{HOCTL nerKoro ynpasneHHJI no AJIHTeJILHOCTH 

H aMnJIHTyAe HMnyJILCa, no 3aAep)I{Ke HMnyJILCa O"'H~aiO~ero 

nOJIH H no l.laCTOTe CJieAOBaHHH. 
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5. Kow:naKTHOCTL 6noKoB HMnynLcuoro O'IHII\aiOII\ero non.11 
H B:WCOKOBOnLTB:WX BWfiPJIMHTeneii K HHM. 

B uacTOJIIQee speMJI B 6noKax aw:nyn~>cuoro O'IHIQaiOIQero 
non.11 acnonL3}'10TCJI B ocuosuow: naw:n:w - nyqes:we TeTpo~:w 
H neHTO~, npe~Ha3Ha'leHH:We ~JI npHeMHHKOB TeneB~eHHJI. 
Ko3clJc)H:o;HeHT:W ycuneHHJI 3THX naw:n cpasuaTenLHO uesenHKH 
H ll03TOMY Ha ynpaBnJIIOIQHe CeTKH naMn He06XO~MO no~aBaTL 
HMnynLC:W OTpHu;a TenLHOH llOn.llpHOCTH C aMnnHTy~OH U me "' 

"'30740 B. OT o6LI'IH:WX cTau~apTu:wx TPaH3HCTopu:wx cxew: 
MO)I(HO HMeTL aMllnBTY~:W OTpHD;aTenLH:WX HMnynLCOB Urn "' 
,12 B. Ilo3TOMY ~n.11 TaKHX naw:n Tpe6}'10TCJI e~Qe ~ononua
TenLu:we KaCKa~:W YCHnHTenJI, tila30HHBepTopa H HCTO'IHHK 
llHTaHHJI ~nJI HHX. 

HaMH accne~osanacL pa3naqu:we cxeM:w 6noKoB HMnynLc
uoro O'IHIQaJOIQero non.11, KaK ua nonynposo~HHKos:wx npa6o
pax, TaK H Ha 3neKTpOHHO-BaKyyMH:WX naw:nax, HMnynLCHO
MO~ynJITOpH:WX, 6351I H 6B21I, a TaiOKe THpaTpouax. IIo
CKOnLKY llOKa BeT npHeMneM:WX B:WCOKOBOnLTH:WX TpaH3HCTO
pOB H ~pyrHX ynpaBnJieM:WX nonynpOBO~HHKOB:WX npH60pOB, 
M:W CBOH B:W6op OCTaHOBHnH Ha TeTpo~e CO BTOpH'IHOH 3MHC
CHeii - 6B21I. 3TH naMll:W HMeiOT ,D.OCTa TO'IH}'IO 3neKTpaqe
CKYJO npo'IHOCTL I> 2 KBI, .D.OB"<>nLHo 6on~>woii K034MIJHu;HeHT 
ycaneHHJI H TOK B- HMnynLCe. JianL'IHKOBaJI naMna 6B21I 
Manora6apHTHa. 

CxeMa ycUAumeA.R c nocAeOoeameA&HbiM eKAIO'IeHueM AaMn 
/c napa.11.11e.llbHbiM pezyAupoeaHueM/ 

B npocTeiiweM s~e cxeMa ycunaTenJI npase,D.eua ua 
puc. 1. B auo~uoii :o;ena naMn:w JI 1 BMe CTO o6:wquoro conpo
THBneHHJI BKnJO'IeHa naMna JI 2 • Hanp.II>Keuae caruana ua ee 
CeTKe, CHHMaeMoe C COllpOTHBneHHJI R, HaXO~HTCJI B npOTHBO
fi>a3e C BXO,D.H:WM uanpJI>KeHHeM naMn:W J1 1 . II03TOMY COCTaB
n.IIIO~He aHO~H:WX TOKOB o6eHX naMn TaiOKe npOTHBOfi>a3H:W 
H CKna,D.:WBaiOTCJI B Harpy3Ke. 

CooTuoweHHJI, onpe,D.enJIJOIQHe K034MIJH:o;HeHT nepe~aqa 
H B:WXO~HOe COllpOTHBneHHe ycHnHTenJI, MO)I(HO HaRTH B pa-
60Te /1/ . II pH 3anapaHHH naMn:w JI 1 oTpH:o;a Ten~>uoe cMel.l.l;e
HHe Ha CeTKe naMll:W J1 2 OTHOCHTenLHO KaTO~a npH6nH>KaeTCJI 
K HynJO, TOr~a TOK OTKp:WTOH naMn:W J1 2 llOTe'leT qepe3 
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Puc. 1. JipUHfiUnua.llbHa.R cxeMa ycUAu•e.11.11 c noc.lleboea•eAb
HWM eK.IIIO'IeHueM AaMn /c napa.ll/le.llbHWMpezyAupoeaHueM/. 

uarpy3KY Z H. Ilpa 3TOM uanpJI>KeHHe ua Harpy3Ke ZH cTa
HOBHTCJI paBH:WM Hanpa>KeHBJO HCTO'IHBKa llHT&HBJI E 3a 
B:W'IeTOM na~eHH.R aanp.R>KeHH.R Ha BHyTpeHHeM COllpOTHBneHHB 
R i 2 OTKP:WTOH naMnLI J1 2(U m"'E-Ri 2 12 ). YcHnBTenB ~aa
aoro TBlla HMeiOT WBpOKOe pacnpOCTpaHeHHe B TeXHHKe 
JlBeTHoro Tenes~eHH.R I~• yw:euLweaa.a aenaaeiia:wx HCKa
>Keaaii, npB nepe~aqe CHrHanOB no HH3KOOMHOMY Ka6enro, 
cornacosauaow:y c o6oax Kou:o;osl /11 . Cxew::w TaKHX ycana
Teneii HCllOnL3}'10TC.R B MO,yn.RD;BOHH:WX ycTpOHCTBaX COBpe
MeHH:WX nepe~aT'IBKOB /3 , npH nony'leHHH BMnynLCH:WX 
O'IHI.l.l;aiOIQHX noneii ~.R 6e cfi>HnLMOB:WX HCKpOBLIX KaMep 
H T .~. Harpy3Koi ycanaTeneii: B 3TOM cnyqae asnJIIOTC.R RC
H ~HO~:We :o;enH Man:wx B cpe~HHX p&3MepoB 6ec41HnLMOB:WX 
HK, BKnJO'Iaew::wx napannen~>uo B no rpynnaM, a TaiOKe 
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Manble aonuoable conpoTuaneuuJI HK 6onLIIIBX pa3Mepoa 

H ,nHO,IUible uenu, BKJHO'IaeMble nocne.noaaTenLHo nu6o oT

.nenLuo ,nnJI Ka)K,noii HK H cornacoBaHHLie ua aonuoaoe co

npoTHBneuue. 3Ta cxeMa no cpaaueumo c o6LI'IHLIM peo

cTaTHLIM ycHnuTeneM ua ,nayx napannenLHO BKJHO'IeHHLIX 

naMnax o6na,naeT ,noCTOBHCTBaMH He TOJILKO B B03MO)KHOCTH 

nony'leHHJI Manhlx uenuue:iiuwx BCKa)KeHHii /noTpe6nJieT 

MeHLWYIO MOIUHOCTL H HMeeT MeHLWYJO BXO,IUIYIO eMKOCTL/, 

HO H B TOM, 'ITO ee 3KBHBaJieHTHOe BuyTpeuuee COnpOTHBJie

HHe MeHLWe, a 3TO CnOC06CTByeT He TOJILKO yMeHLWeHBIO 

HCKa)KCHHJI, HO B B03MO)KHQCTH nonyqeHHJI 60JILWero K034!-

4!BUHeHTa ycuneHHJI KacKa.na ua HH3KOOMHO:ii uarpy3Ke. HaMH 

C TaKHMH CXeMaMH yCHJIHTene:ii 6biJIH npoBe,ll,eHbl HCCJie,ll,O

BaHHJI C. uenLIO BbiJICHeHHJI B03MO)KHOCTH nony'leHHJI Ha Bbl· 

XO,ne KaK nOJIO)KHTeJILHbiX, TaK H OTpHUaTeJILHbiX HMnynLCOB 

O,nHHaKOBOH aMnJIHTY.IJ.bl npH no.naqe Ha BXO)l. COOTBeTCTBeHHO 

OTpHUaTeJILHbiX H nOJIO)KHTeJILHbiX HMnynLCOB. IlpH 3TOM 

6b1JIO BbiJICHeHO, 'ITO )l.JIJI nony'leHHJI TaKHX B03MO)KHOCTe:ii 

ueo6xo,nuMo o6ecne'IHTL cne.D.YIOIUee: 

1. Ko3414luuueHTbl ycuneHHJI npuMeHJieMwx naMn .IJ.OJI)KHbl 

HMeTL B03M0)KH0 6onLWee 3Ha'leHHe. 

2. ConpoTHBneuue R no.n6upaeTCJI H HMeeT 6onLwee 3Ha

qeuue npH nOJIO)KHTenLHbiX BbiXO,IUibiX HMllYnLCaX (R+ >R _) • 
TaKHM o6pa3oM, nyTeM nepeKJIIO'IeHHJI no.no6paHHbiX co

npOTHBJieHHH MO)KHO C03,1l,a TL YHHBepcaJILHble 6JIOKH HMnynLC

HbiX O'IHIUaiOIUHX none:ii C noJIO)KHTenLHbiMH H OTpHUaTeJILHLIMH 

BbiXO.IUibiMH HMnynLcaMH. 3To Ka'leCTBO .nauuwx ycunHTeneii 

MO)KeT 6biTL TaK)Ke OTHeCeHO K HX ,ll,OCTOHHCTBy. 

)J;nHTeJILHOCTL- HMnyJILCOB O'IHIUaiOIUHX none:ii ,nJIJI 6ec

cilHJILMOBbiX HK B OCHOBHOM Jie)KHT B npe,nenax 0,5-:-5 MC€K. 
Il03TOMY Ha CeTKY naMnbl Jl l yCHJIHTeJIJI He06XO,Il,HMO no.na

BaTL HMnynLCbl TaKo:ii )Ke .IJ.nHTenLHOCTH. Bo H36e)KaHHe npo-

6oea no CTapbiM TpeKaM OT HMITYJILCOB O'IHIUaiOIUHX none:ii 

cllpoHTLI HMnynLCOB ,noJI)KHbl 6hiTL "yxyroneubl" .no .necJITKOB 

coTeH MHKpoceKyH,n. ,!J;nJI 3THX uene:ii, KaK noKa3ana npaKTH

Ka, OKa3biBaeTCJI BnOJIHe ,nOCTaTO'IHbiM no,ll,aBaTL Ha BXO,n 

YCHJIHTeJIJI HMnynLCbl C TaKHMH "yxy,nrueHHbiMH" cilpOHTaMH. 

YcunuTeJILHble KacKa.IJ.bl c nocne.noaaTeJILHLIM BKmoqe

HHeM naMn / c napannenLHLIM perynupoaauueM/ .D.JIJI nonyqe-
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HHJI HMnyJILCHLIX O'IHJUaiOIUHX none:ii MO)KHO OCYJUeCTBJIJITL 

cne,nyiOIUHM o6pa30M: 
1/ BLI60p0M naMn C 60JILIIIBM K034!41HUHeHTOM ycuneHHJij 

2/ napannenLHLIM BKJHO'IeHHeM n JiaMn BMeCTO Jl 2 ; 

3/ Bbl6opoM ,npyroro Tuna naMITLI ,nnJI JI 2 • 

4/ nepexo,n K HCnOnL30BaHBIO nonynpOBO,nHHKOBbiX npu-

6opOB. 

CxeMa 6AoKa u;wnyAbCHozo o<~UUIOJOUiezo noAJI Ha AaMnax 
6B2II 

Ha puc. 2 npe,ncTaaneua npuuuunuanLHaJI 3JieKTpuqecKaJI 

cxeMa 6noKa HMnynLcuoro O'IHIUaiOIUero nonJI. CxeMa npe.n

cTaBnJieT co6o10 ycunuTeJIL c nocne.noaaTenLHbiM BKJHO'Ie

uueM naMn /c napannenLHbiM perynupoaauueM/. ,!J;nJI yMeHL-

6B2n 6B2n 

KOHTP. 

"'.on 

n.on. 

a 

Puc. 2. IlpUHllunuaAbHaJI 3AeKmpu<~ecKaJI cxe;wa 6AoKa u;w
nyAbCHOZo O'IUU1010UieZO nOAJI Ha AaMnax 6B2IJ. 
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meHBJI BHyTpeHHero conpoTBBJieHBJI BepxHeii JiaMnw JI 2 B 

na~eHBJI HanpJDKeHBJI Ha HeM, Kor~a HB>KHJIJI JiaMna JI 1 3a

KPLITa, nocTaBJieHLI ~Be naMnLI B napaJIJie.m.. llapaJIJieJI:&Hoe 

BKJIIO'IeHBe HeCKOJihKBX JiaMU (n) 3KBBBaJieHTHO BKJIIO'IeHBIO 

O~Oi JiaMUial C yBeJIB'IeHBLIM TOKOM 3MBCCBB npB TOM )l(e 

aHo~HOM B ceTO'IHOM HanpJI)I(eHBB. KpyTB3Ha xapaiCTepBCTBKB 

3TOi 3KBBBaJieHTHOi JiaMULI, UO cpaBHeHBIO C KpyTB3HOi 

xapaKTepBCTBKB O~Oi B3 napaJIJieJI&HO BKJIIO'IeHHLIX JiaMU, 

B03pacTaeT B n pa3. Pe3YJI&TBpyJOUUrii aHO~Lii TOK npe~
CTaBJIJieT C060IO CYMMY aHO~IaiX TOKOB napeJIJieJI&HO BKJIIO• 

11eHHLIX JiaMn. OnTBMaJI:&Hoe conpoTBBJieHBe Harpy3KB nps 

napaJIJieJI:&HOM BKJIIO'IeHBB JiaMU B n pa3 MeH:&me, 'I eM ~JIJI 

o~Hoi JiaMnLI. Me)I(3JieKTPO~Lie eMKOCTB yBeJIB'IBBaiOTCJI 

B n pa3; TaiC)I(e yBeJIB'IBBaeTCJI eMICOCTh MOHTa)l(a, HO 3TO 

~JIJI 6JIOKOB BMUYJihCHLIX O'IBJqa.IOII.UIX UOJiei He BMeeT 3Ha· 

'leHBJI, TaK KaK Bee paBHO WPOHT BMny.m.ca Heo6xo~BMO 
3Ha'IBTeJI:&Ho yxy~maT:&. llapaJIJieJI:&Hoe BKJIIO'IeHBe JiaMn 

U03BOJIJieT Ha JiaMnax ~aHHOrO TBUa UOJIY'IBTh MOI1UIOCTh, B 

n pa3 npeBLimaromyro TBnoByro MOI1UIOCT:& o~oi naMnlal. 3To 

Hepe~KO OKa31a1BaeTCJI He06XO~MiaiM npB HB3KOOMHOi Ha· 

rpy3Ke, TaK KaK nepexo~ K 6onee MOI1UILIM na~.maM o6LI'IHO 

COUPJI)I(eH C UOBhlllleHBeM aHO~OrO B CeTO'IHJ.IX HanpJI)I(eHBi 

B aMnJIBTY~Ial 3ansparomero BMnyn:&ca ~JIJI ~eHTB'IHWX JiaMn 

JI 1 . B JI 2 • BMecTe c TeM napaJIJie.m.Hoe BKJIIO'IeHBe naMn 

yMeH:&maeT BeJIB'IBHY OllTBMaJihHOrO COUpOTBBJieHBJI Harpy3-

KB, 'ITO Tal()l(e Ba)I(HO nps HB3KOOMHoi Harpy3Ke. Harpy3Koi 

6JIOKa BMUYJihCHOrO O'IHIQaiOIQero UOJIJI JIBJIJieTCJI rpynna 

6eCWHJihMOBiaiX HCKpoBiaiX ICaMep. 

Ha puc .3 npe~cTaBJieHa 3JieKTPH'IeCKaJI cxeMa ~JIJI MaJIWx 

B cpe~HHX pa3MepoB 6ec41HJI:&Moswx HK. CTaTH'IecKaJI eM

KOCT:& HK - . C l1K myHTHpyeTcJI ~o~aMB c BwpaBHHBaJOII.UI

MH pe3HCTopaMH R1 ; R 2 H pe3HCTopoM R nJB Mar

HHTOCTPHKIUIOHHWX HK onpe~eJIJIIOII.UIM BeJIB'IHHY TOKa, a CJie

~OBaTeJihHO, aMUJIBTy~y CHrHaJia OT OUOpHWX penepoB/. 

~JIJI OKOHe'IHOrO KaCKa~a BWCOKOBOJihTHOrO 6JIOICa UHTaHHJI 

HK uen:& R Ill C l1K ~JIJI Ha'laJI:&Horo MOMeHTa no~aHHoro 
BWCOKOBOJihTHOrO HMUyJI:&Ca /~o npo60JI HCKpW/ JIBJIJieTCJI 

Harpy3Koi 131. HMnyJI:&Cial O'IHmaromero nonJI no~aroTCJI 
C COOTBeTCTBYIOIQei 3a~ep)I(J(Oj qepe3 pe3HCTOp pa3BJI3KH 

R p nocne pa6o11ero BwcoKOBOJI:&THoro HMny.m.ca. B coBpe-
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Puc. 3. 3AeK•puttecKa.R cxeMa ucKpoeou KaMepbJ /MaAbJX 
U cpeOHUX pa3Mepoe/ C l1K - CJIOJIUCJIUtteCKOJI eMKOCJib 
HK. 

MeHHWX cneKTPOMeTpax C 60JihWHM 'IBCJIOM 6eCWHJihMOBWX 

HCKpOBWX KaMep B 6JIOKaX BlaiCOKOBOJihTHOrO BMUYJihCHOrO 

UHTaHHJI Ha BJ.IXO~e He06XO~HMO CTaBHTh ~eJIBTeJIH ~JIJI 

KOHTPOJIJI BWXO~WX BWCOKOBOJihTHWX HMUyJI&COB H HMUYJihC

HOro O'IHIQaiOIQero UOJIJI, 'ITO U03BOJIJieT KOHTPOJIHpOBaTh pa-

6oTy Tex H ~pyrHx 6JIOKOB Ha JII06oi HK. llps napaJIJieJI:&HOM 

nHTaHHH rpynnw HK oT 6JioKa HMny.m.cHoro O'IHmaromero 

UOJIJI ~eJIBTeJIB KOHTpOJIJI BJ.IXO~HWX HMUYJI&COB Tal()l(e BXO~JIT 

B 3KBHBaJieHTHOe COUPOTHBJieHHe Harpy3KH /eM. puc. 3/, 
H HX He06XO~MO Y'IBTWBaTh. JlaMUa 6B2fl B OCHOBHOM npe~
Ha3Ha'leHa ~JIJI pa60TW B HaHOCeiCYH~WX HMUYJI&CHiatX yeT· 

poiCTBaX. fl03TOMy He06XO~MO 6WJIO npoBepHTh, KaK 3TH 

JiaMUW 6y~yT BeCTH ce6JI B MHJIJIBCeKy~HOM ~ana30He B 

cxeMax ~ymero MyJI:&THBB6paTopa /o~oBH6paTopa/ H B 

OTMe'leHHJ.IX BWWe YCHJIBTeJihHWX KaCIC~ax. 0ICa3aJIOCh, 'ITO 

OHH Tal()l(e XOpOWO Be~yT Ce6JI B B MHJIJIBCeiCyH~OM ~Hana· 

30He. flo naCUOpTHLIM ~aHHWM, B THUOBOM pe)I(HMe TOK aHO~a 

MJI HHX B HMnyJI:&ce - He MeHee 1,5 A, KPYTB3Ha xapaKTe-
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pHCTHKH no TOKY aHOM B HMITynbce - He MeHee 220 MA/ B 
H Hanp.R~eHHe oTceqKH TOKa aHo~a - He 6onee 25 B. HaM 
Ba~HO HMeTb B03MO~OCTb ynpaBn.RTb nepBOH naMnOii: ll l 

ycHnHTen.R OT CTaH~apTHbiX TpaH3HCTOpHbiX CXeM ~a~e npH 
noablmeHHbiX aHo~HbiX Hanp.R~eHH.RX / ~o 2 KB/. B CB.R3H 
C 3THM npHmnOCb ll0~06paTb COOTBeTCTB}'IOII.\IIe pe~HMbl pa-
60Tbl naMn 6B2Il B ycHnHTene. 0TnHqHTenLHa.R oco6eHHOCTb 
CXeMbl ycHnHTen.R Ha TeTpO~ax CO BTOpHqHOH 3MHCCHeH -
6B2Il 3aKmoqaeTC.R B TOM, qTO ~HHO~ H~Heii naMllbl ll 1 

qepe3 pe3HCTop R =56 Kno~coe~HHeH K aHo~y naMnhlll 1 • 

~HHO~bl aepxHHX ~ayx naMIT qepe3 pe3HCTOpbl R =56 KOM 
llO~Coe~HHeHbl K ~en&Temo CO CTa6HnHTpOHOM THlla ~-817r 
~n.R 3KpaHHhiX ceTOK 3THX naMn. KpoMe Toro, ~HHO~bl aepxHHX 
~Byx naMn c noMOII.(biO pe lHCTopoB R = 200 KOM no~coe~H
HeHbl K KaTO~aM 3THX naMn. 3TH ~HHO~Hble ~enHTeJIH cny~aT 
~n.R BblpaBHHBaHH.R napaMeTpoB naMn. B npoTHBHOM cnyqae, 
6e3 pelHCTopoB R = 200 KOM Heo6xo~HMO no~6HpaTb o6e 
naMllbl C O~HaKOBbiMH napaMeTpaMH C TeM, qT06bl CXeMa 
pa6oTana ycToiiqHBO. Co apeMeHeM napaMeTpbl naMn Haq&
HaiOT H3MeH.RTbC.R H pa6oTa CXeMbl CTaHOBHTC.R BCe MeHee 
H MeHee ycToii:qHBOH, C pe3HCTOpaMH ~e ~HHO~OrO ~enHTen.R 
I R = 200 KOM/ mo6ble napbl naMn pa6oTaiOT Ha~e~o 
H YCTOHqHBO. IlpH OTCyTCTBHH BXO~HOrO CHrHana U m BX = 0 
Ha naMny ll 1 ycHnHTen.R Ha naMnax 6B2Il, n~eHHe Hanp~e
HH.R 6y~eT paBHO 40-:-60 B, H qTo6bl :no Hanp.R~eHHe He Me
mano llOCTO.RHHOMY oqHII.(aiOII.(eMy nomo /II Oil/, 06blqHo CTa
BHTC.R pa3~enHTenbHbiH CTa6HnHTpOH /B npHBe~eHHOH CXeMe 
puc. 2 ~- 817r I. qTo6hl H nocTO.RHHoe oq&Il.(aiOII.(ee none He 
nona~ano Ha aHo~ naMnhl n 1 , cTaB.RTC.R Ta~e paJ~enH
TenbHhle CTa6HnHTPOHbl C o6paTHOH non.RpHOCTbiO OTHOCH· 
TenLHO nepaoro B KonHqecTBe: 

a/ npH Unon ~o 100 B - cTa6HnHTPOHhl ~-817r -
- 1 mT; 

6/ npH Unon 
- 2 mT. 

~o 200 B - cTa6Hn&TpoHbl ~-817r -

linoK JanycKa ~n.R ycHnHTen.R c palnHqHhiMH 3HaqeHH.RMH 

T uon ; TM ; 133!.\iflK· H pa3MHO~TenH BbJ• • 
n e T, B. 

nonH.RIOTC.R ~ T~H3HCTOpax. 6noKe HMnynhCHOrO oqHII.(aiO· 
~ero non.R Ha naMnax 6B2II H~H.R.R naMna ll 1 Haq&HaeT 
JanHpaTLC.R oT oTpHuaTenLHoro ynpaan.RIOII.(ero HMnynLca 

10 

.... 

J. 

Puc. 4. ~omozpa(Ju.R 6AoKa UMnyAbCHozo ot~UUIGIOUiezo noA.R 
Ha AaMnax 6B2II /euo cnpaea/. 

Puc. 5. ~omozpa(Ju.R 6AoKa uMnyAbcHozo ot~UUIGJOUiezo noAJI 
Ha AGMnax 6B2II I euo CAeea/. 

II 



c aMnJIHTY.D;O:ii U m IK. = - 5 B. C y'leTOM JaTyxaHRJI Ka6enJI 
e =50 780 M 6noK Ha,!J;e>KHO pa6oTaeT npR u m = 10 -H2 B. 

Ha puc. 4 R 5 npRseneHw c)oTorpac)RR 6noKa RMnyJlhcHoro 
O'IR~aiO~ero nonJI Ha na:Mnax 68211. linoK CMOHTRposas sa 
cTasnapTHOM maceR c nepense:ii naHeJlhiO 80 x 200 MM, 

MOHTa>K Ue'laTHO-cMemaHHWH. 
Ha puc. 6 npRsenesa npRH~nRaJlhHaJI 3neKTPR'IecKaJI 

cxeMa saKam.soro Tpascc)opMaTopa Tp 1 ,!J;RJI naMn 68211, 
HH,lJ;RKaTOpHOH naMUhl R BhiCOKOBORLTHOrO TpaHcc)op:MaTopa 

TP.2. A1010 
,.---o 11o1 11o 

L--:. llol llol 1 I o +0+1.5~ev. 

1.()f3+(}<1. 
Tl~1. 

~l~ ~$c, 
a 

5AIIIRP. 

fi 
"-220v 

Puc. 6. llpUHfiUnUaAbHaJI 3/lerc•put~ecrcaJI cxeMa HarcallbHOzo 
•paHC~OpMa•opa U 6WCOK060/Ib.HOZO 6blnpJIMU.eiiJI C eMKO
C.HOU Harconu•eA~>HoiJ 6a•apeeu. 
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Tp 2 c swnpJIMRTeneM sa nsyx KpeMHReswx swnpJIMRTenL
HWX ,lJ;BOiiHWX CTOn6ax TRUa ~-1010. llepBR'IHaJI 06MOTKa 
BWCOKOBOJlhTHoro Tpascc)opMaTopa Tp 2 JanRTwsaeTCJI or 
asTorpaHcc)op:Maropa TRna PHO- 250-2, KOTopw:ii noJsonJieT 
R3MeHJITL BhiCOKOBORLTHOe HanpJI>KeHHe Ha BWXOJJ,e BLICOKO • 
BORLTHOrO BhlnpJIMRTenJI OT 0 +2 KB. llpR 3anycKe BMnynLC
HOrO O'IR~aiO~ero UORJI 20-:-60 pa3 B O,IJ.HOM UHKne YCKOpB
TenJI, 'IT06W BhiCOKOBORLTHOe HanpJI>KeHRe He Ca,lJ;BllOCL K 
KOBUY UBKna 6onee 'leM Ha 5~, K BWXOJJ.Y BLICOKOBOllL1HOrO 
BhlllpJIMRTenJI UO)J.COe,IJ.BHJieTCJI eMKOCTHaJI HaKOllBTenLHaJI 
6arapeJI. IIpRMeHJIRaCL eMKOCTHaJI 6arapeJI, COCTOJI~aJI B3 
.u.syx eMKocre:ii rana Klir-II-6 MKfP Ha 2 rcB,coe.u.aHeHHLIX 
napanneJlhHO I puc. 6/. 

Ha puc. 7 UpRBeJJ,eBa c)OTOrpac)BJI 6noKa BLICOKOBORLTHOrO 
BLIUpJIMRTenJI ,!J;RJI 6nOKa BMnynLCHOrO O'IB~aiO~ero UORJI. 

JinOK CMOHTBpOBaH Ha TaKOM >Ke CTaH,D;apTHOM maCCB, 
'ITO B 6noK BMnynLcHoro O'IB~aiO~ero nonJI, c nepe.u.Heii 
naHenLIO 80 x 200 MM. AsrorpaHcc)opMa TOPLI rana PHO-
250-2 6LJnR pa3Me~eHLI B llYJlhTe ynpasneHBJI B KOHTpORJI 

Puc. 7. fPo•ozpa~JI 611orca ewcorcoeoAb•Hozo e~oanpJIMu•eA.R 
011.11 6Aorca uMnYAbCHozo O'IUfi#OIOfl#ezo no11.11 /euo cnpaea/. 
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ycTaHOBKH. C KaJKAOrO 6JIOKa HMllYJlbCHOrO oqHJ..QaJOJ..Qero llOJIJI 

ocyJ..Qe CTBJIJIJICJI KOHTPOJib BeJIHqHHLI HMllYJibCHOrO oqHJ..QaiO

mero llOJIJI C cPHWKH KOHTPOJIJI. /eM. pUC. 2/, KafieJIJI H KHJIO

BOJibMeTpa c nepeKJIJOqareneM, pa3MeJ..QeHHblX Ha nynbTe 

ynpaBJieHHJI H KOHTpOJIJI yCTaHOBKH. 

Ha puc. 8 npHse,neua «PororpacPHJI HMnynbca oqHJ..Qaroll.\ero 

llOJIJI B HOpMaJibHOM pa6oqeM pe>KHMe. CHHMOK c,nenaH 

npH Ha6ope CTaTHCTHKH C 3KpaHa OCUHJIJIOrpaclJa THna "QSA" 
c ,neJIHTeJIJI KOHTpOJIJI BblCOKOBOJibTHblX HMllYJibCOB 

H HMllYJibCHOrO oqHJ..QaJOIUero llOJIJI. 

Ha puc. 9 npHse,neHa clJororpacPHJI HMnyJibca oqHJ..QaJOJ..Qero 

ITOJIJI OTPHUaTeJibHOH llOJIJlpHOCTH npH ,npyroil BeJIHqHHe 

pe3HCTopa R /puc. 1/ c 6noKa HMnynbcHoro oqHJ..QaJOJ..Qero 

nonJI Ha naMnax 6B2II /cxeMa puc. 2/. 

Bbzeoobl 

1. B cPH3HqecKHX 3KcnepHMeHrax, HcnoJib3YJOJ..QHX cneKT

poMeTpbl C 60JibWHM qHCJIOM 6eCcPHJibMOBblX HCKpOBblX Ka

Mep pa3JIHqHblX pa3MepoB, B npe,neJibH0-6blCTpo,neHCTBYJO

IUeM pe>KHMe C nepe_naqeif HHcPOpMaU:HH Ha 3BM K 6JIOKaM 

HMITYJibCHoro oqHJ..QaJOJ..Qero nonJI npe,n'bJIBJIJIIOTCJI noBbiWeH

Hble H pa3HOCTOpOHHHe Tpe6oBaHHJI. 3TH Tpe6oBaHHJI TeXHH

qecKH xopowo pa3pewaJOTCJI npH HcnoJib30BaHHH B 6noKax 

HMITYJibCHOrO oqHJ..QalOJ..Qero ITOJIJI TeTpo,nOB CO BTOpHqHOH 

3MHCCHeH /6B21I/. 

2. KaK noKa3ana npaKTHKa WHpoKoro HcnoJib30BaHHH 

cxeM ycHJIHTeneil c nocne,nosaTeJibHblM BKJIIOqeHHeM naMn 

I c napannenbHblM perynHposaHHeM/ B 6noKax HMnyJibCHbiX 

oqHJ..QaroJ..QHX noneil, ,naHHble cxeMbl HaH6onee nonHo oTseqa

JOT H 6onee noBbiWeHHbiM Tpe6osaHHJIM K HHM. KaK 6blno 

BblJICHeHO, npHMeHeHHe B ,naHHblX yCHJIHTeJIJIX JiaMn C 60JibWHM 

K03cPcPHUHeHTOM yCHJieHH}l o6ecneqHsaeT Ha BblXO,ne HMITYJibCbl 

KaK llOJIO>KHTeJibHOH, TaK H OTPHUaTeJibHOH llOJI}lpHOCTH 

OAHHaKOBOH aMITJIHTYAbl nyTeM no,naqH Ha BXOAOTpHUaTeJib

HblX H llOJIO>KHTeJibHblX HMITYJibCOB H nepeKJIIOqeHH}l no,no6-

paHHblX pe3HCTopos R. 3To pacwHpgeT B03MO>KHOCTH TaKHX 

ycHJIHTeneil, no3BOJIJI}l co3,nasaTb 6noKH HMITYJibCHMX oqH

maJOmHx noneil 6onee yHHBepcanbHbiMH. 
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Puc. 8. f/>omozpa(Ju.11 uMnyAbca O'lUUia10111e2o noA.JI noAoxu
meAbHofi nOA.IIpHOCTIIU /e pa60'leM peJtCUMe/. ,i1AUTII€AbHOCTIIb 
UMnYAbCa ; 1100 = 4, 5 MCeK; aMnAumyoa HOII umHOn = 

=1,0 KB; pa3eePmKa 1 MCeK/CM. 

Puc. 9. f/>o1flozpa(Ju.11 UMnyAbca O'lUU1a10111e2o noA.JI ompuija
meAbHOfi nOA.JipHOCIIIU. )fAUTIIeAbHOCTIIb UMnyAbCa r I10fl = 
=4,5 MceK; aMnAulllyoa HOII U = 1,0 KB; pa3eepmKa 

m 110n 1 MCeK/CM. 
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3. YcHJIBTeJIH c nocne.nosaTeJI&HWM BKJDO'IeHHeM .nawn 
I c napaJIJieJI&HWM peryJIBpoaaHHeM/ Ha 6B2ll HMeiOT 6on&moi 
K03~HUHeHT YCHJieHHS no Hanps~eHHIO H He Tpe6YJOT ,no
nOJIHHTeJibHiaiX KaCKaAOB ycHJieHHS, 'ITO ynpOJU8,eT 6JIOKH 
HMnyJI&CHWX O'IHJU8,101UHX nonei H noBwmaeT HX Ha,ne~HOCTb. 

OnHcaHHwe 6JIOKH, B KOJIB'IecTBe 6 pa6o'IHX H O.nHoro 
JanacHoro,Ha,ne~Ho H ycToi'IHBO npopa6oTaJIB B cneKTpo
MeTpe, COCTaBJieHHOM H3 18 6eC~JibMOBWX HCKpOBiaiX Ka· 
Mep, oKono 1250 <~ac npH HaJI~HB&HHH annapaTypw, no,n6ope 
ra3oaoro H npo'IHX pe~HMOB pa6oTw HK, npoae,neHHH nyqKa 
H no Ha6opy CTaTHCTHKH B 3KCnepHMeHTax no 17'-e / 4,S/ H 
17-p /6 / -pacceSHHIO npH 3HeprHH 40; 50 r3B/c Ha 

YCKOPHTeJie HcllB3. 
B 3aKJIIO'IeHHe aBTOp C'IHTaeT CBOHM ,nOJirOM Blalpa3HTb 

6naro,napHocT& li.A.KynaKoBy, 3.H.UwraHoBy, IO.B.3a
uescKoMy, B.~.llemeXOHOBY 3a noJie3Hiale AHCKYCCHH, 
A.cl».EnHmeay, A.H.WHpOKOBY - 3a awnonHeHHe MOHT~Hwx 
pafioT, H.B.lle'leHoBy 3a onepaTHBHoe awnonHeHHe H 
o6ecne'leHHe ~oTorpa~H'IeCKHX pa6oT. 
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