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H.IJ;ejl 6HnOJijipHOH CTPHMepHOH KaMephl H, cne.u;oBaTeJib

H0, 6Hil0JijlPHOH BhICOKOBOJibTHOH CHCTCMhl cpaBHHTCJibHO 

HOBa/l/, B JIHTepaType HeT 0ilHCaHHH no.u;o6HblX .u;eiicTByro-

111HX ycTaH0B0K. ,!J;aHHaH pa6oTa Il0CBjllI.1CHa 0ilHCaHHIO 6H

Il0JIHpHoro «l>opMHPOBaTeJIH HaH0CeKyH.D;HblX HMilYJibC0B, pa-

60Taro111ero C0BMCCTH0 C 6HilOJIHpHhIM reHepaTopoM Bhlco

K0B0JibTHbIX HM,IlYJibCOB HanpH)KCHHH 121. 
B 0CH0BY K0HCTPYKUHH 4>opMHpOBa TCJijl 6hlna Il0JI0)KCHa 

K0aKcHaJibHajl KOH«i>HrypauHjl l}>opMHPYIOlI.1HX JIHHHH THna 

Blumlein c UHJIHH.D;pH11ecKHMH 3JieKTpo.u;aMH/31/ puc. 1/ . 
4>opMHPYIOl11HC JIHHHH HMilYJibC0B o6e'Hx IlOJIHPHOCTeii 3aKnro

'ICHbl B 06111eM Kopnyce, HBJIHIOl11CMCH Hapy)KHhIM, 3a3eM

JIHCMhlM 3JICKTp0.D;0M 3THX JIHHHH. O11eBH.D;HO, 'IT0 TaKaH reo

MeTpHH «l>opMHPOBaTeJIH C00TBCTCTByeT 6HilOJIHPHOH CTpH

MepHOH KaMepe 6e3 cpe.u;Hero 3a3CMJICHH0ro 3JICKTpo.u;a. 

,!J;JIH Bbl6opa oni-HManbHOro Be111ecTBa - H30JIHTopa BhIC0Ko-
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Puc. 1. CxeMa 6unoAJ1p11020 eapua111T1a ¢opMupoeameAJ1 u 
cmpuMep11oi1 KaMepbt. 
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B0nLTHLIX 3neKTP0A0B 6LinH BLIIl0nHeHLI pac11eTLI BenH'IHH 
Hanpg)KeHH0CTH 3neKTpH11ecxoro nonx(Eo)Ha BHyTpeHHHX 
3neKTP0AaX «liopMHpoBaTeng / puc. 2/ B 3aBHCHM0CTH OT 
BenH'IHHLI AH3neKTPH'leCKOH IlOCTOHHHOH ( t) H30mITopa, 
3anonHHIOil.lero Me)K3neKTP0AH0e npocTpaHCTB0. Pac11eTLI 
np0H3B0AHnHCL * AnH Tpex 3Ha'leHHH paAHyca R2 BHewHero 
3neKTP0Aa B npeAn0n0)KeHHH, 'IT0 B0nH0B0e conpoTHBneHHe 
Ka)KAOH H3 ABYX K0aKCHanLHLIX nHHHH «tiopMHPOBa Tens paBH0 
12,5 OM, a noTem~uan U,noAaBaeMLiii Ha cpeAHHii 3nexT
P0A, paBeH 450 KB. lfa puc. 2BHAHO, 'IT0 npH <=(4+8) B·e
nH'IHHa E 0 (E0 > E 1 ) HMeeT MHHHManLHoe 3Ha11eHHe. II03-
TOMY B Ka'leCTBe H30mITopa 6Lino BLI6paHO KaCTOpOBOe 
Maeno, AnJI KOTOporo ( = 4,7' a 3neKTpH11ecKaH npO'IHOCTL 
HeCKOnLKO BLIWe npo'IHOCTH TpaHc«tiopMaTOpHoro Macna/4/, 

II pH oueHKe AOilYCTHMLIX HanpH)KeHHH Me)KAY 3neKTpO • 
AaMH «tiopMHPOBaTenx 3«li«lieKTHBHaH AnHTenLHOCTL /T .e. Bpe
MJI, B Te11eHHe KOToporo Hanps)KeHHe npeBLiwaeT 630/o npo-
6HBHoro Hanpg)KeHHH AnJI AaHHoro H30nJITOpa/ 3apJIAHOro 
HMnyn1.ca OT reHepaTopa npeAnonaranacL paBHoii 0,3 MKC. 
3TO CYil.leCTBeHHO AnJI )KHAKHX H30nJITOpOB, H60 AnH HHX 
BenH'IHHa npo6HBHOro HanpH)KeHHH CHnL}lO 3aBHCHT OT AnH· 
TenLHOCTH llMnynLca y)Ke B MHKpoceKyHAHOM AHana3oHe141 

B 3THX npeAnono)KeHHHX MLI nony11HnH cneAYIOil.lHe oueHKH 
npo6HBHLIX nanpg)KeHHOCTeii (E) AnH pa3nH'IHLIX H30nHpyro
IUHX cpeA, HCil0nL30BaHHLIX B K0HCTPYKUHH «tiopMHPOBaTenx, 
K0T0pLie npHBeAeHLI B Ta6nuue. TaM )Ke yKa3aHLI MaKcH-

,LJ,nx onpe,ijeneHHH-Eo ' a TaK)Ke APYrHX napaMeTp0B 
«liopMupoBaTenx (E 1 , R 0, R 1 ) , npH 3aAaHHLIX 3Ha11eHHHX 
u, R2' p ' ( MeT0AOM nocneA0BaTenLHLIX npH6nH)KeHHH 
pewanacL CHCTeMa ypaBHeHHH / CM. TaK)Ke o603Ha'leHHH 
Ha puc. 2/: · 
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u 
E. I= 

J- R · 
R. 

1
£n_::J__ 

J- R 
j-1 

v-;-
R i- 1 = exp( fn R i - p 6()) , rAe i,j = 1,2. 

MailLHLle 3Ha11eHHJI 3neKTPH'ieCKHX noneii (Emax) B HaH6onee 

"KpHTH'leCKHX" TO'IKaX KOHeTpyKUHH «tiopMHPOBaTenJI, pae

e'-IHTaHHLie MJI BenH'IHHLI 3apJIAHOrO HanpJI)KeHHJI ±450 KB. 

Ta611u11a 

KaeTopoBoe Maeno 
TpaHe«iiopMaTopHoe Maeno 
OpreTexno 

' 400 

D) 

200 

100 

0 5 t) 

E/1<B/cM/ E /KB/cM/ E/E max max 

510 
420 

2000 

15 

380 
185 
285 

20 25 3l 
E,cmH.ea. 

1,3 
2,3 
7,3 

Puc. 2. Pac~emHaR HanpRJICeHHOCmb 311e1<mpu~eCKOZO noAR 
Eo Ha eHympeHHeM 311e1<mpoc>e ¢opMupoeameAR e aaeucu
Mocmu om eeAU~UHbl C)U3AeKmpu~eCKOU. nocmoRHHOU t • Pac
~embl 6blnOAHeHbl ()AR mpex 3Ha~eHUU pac>uyca c1<pyz11eHUR 
eHeumezo 311e1<mpooa: R2= 5 cM, 12,5 cM u 20 CM. 
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3cKH3 l}JopMHPOBaTem1 H ocHOBHLie pa3MepLI npHBe,IJ;eHLI 
na puc. 3 ... Ha puc. 4 noKa3aH o6muii BHA co6pannoro l}Jop
MHpoBaTem1. HcnonL30BaHHe .D;n.H o6eux nonoBHH l}JopMHpo
BaTen.H o~noro pa3p.H,IJ;HHKa rapaHTHpyeT a6comoTHYIO o,IJ;· 
HOBpeMeHHOCTL l}JopMHpyeMLIX BLICOKOBOHLTHLIX pa3Hono
n.HpHLIX HMnynLCOB. ,Ung IlOBLIWeHH.H Ha,IJ;e.)ICHOCTH pa60TLI 
pa3p.H,D;HHKa l}JopMHPOBaTeng B KOHCTpyKnHH pa3p.H,IJ;HOHKa· 
MepLI HCilOHL30BaHO MHHHManLHOe KOnHqecTBO TBep,D;oro 
H30H.HTOpa. C 3TOH nenLIO 6LinO pemeHO C,IJ;enaTL pa3rpy
)KeHHLIH BapHaHT pa3p.H,D;HOH KaMepLI, BLIPOBH.HB ,IJ;aBneHHe 
ra3a BHYTPH 3TOH KaMepLI H ,IJ;aBneHHe xacTopoBoro Macna, 
3anonH.Hromero xopnyc l}JopMHPOBaTen.H. CTeHKH pa3p.H,IJ;Hoii 
KaMepLI o6ecneqHBaIOT TOnLKO pa3,IJ;eneHHe 3THX ,IJ;BYX cpe,IJ; 
,IJ;pyr OT .D;pyra, a BC.JI Harpy3Ka .D;eiicTayeT Ha MeTannuqec
KHii xopnyc l}JopMHpOBaTeng H ,IJ;Ba H30n.HTOpa, qepe3 KOTO· 
pLie ocymecTBn.HeTC.H coe,IJ;HHeHHe l}JopMHPOBaTen.H c reHepa
TopoM H 3neKTpo,D;aMH CTPHMepHOH KaMepLI. B OilHCLIBaeMOH 
KOHCTPYKnHH CTeHKH pa3p.H,D;HOH KaMepLI BLinonHeHLI H3 
TOHKOH /0,3 MM/rol}JpupoBaHHOH l}JToponnacTOBOH nneHKH 
B BH,IJ;e "cHnLl}JoHa" c BHyTpeHHHM ,IJ;HaMeTpOM 45 MM. 

BLipaBHHBaHHe ,IJ;aaneHHii B pa3p.H,D;HOH xaMepe H xopnyce 
l}JopMHPOBaTeng npoHCXO,IJ;HT B cnenuanLHOM naTpy6Ke, npH· 
BapeHHOM K aepxneii qacTH xopnyca. ra3 B pa3P.HAHYIO 
KaMepy IlOCTynaeT qepe3 KaHanLI, BLICBepneHHLie B BLICO· 
KOBOnLTHLIX 3ap.H,D;HLIX WTaHrax, coe,IJ;HH.HIOinHX l}JopMHPOBa
TenL C reHepaTOPOM. Kopnyc, H3rOTOBneHHLIH H3 Hep)Ka
Beromeii: cTanu, H H30n.HTOPLI H3 oprcTeKna paccquTaHLI Ha 
pa6oTy npH ,IJ;aBneHHH BHYTPH Kopnyca l}JopMHPOBaTeng ,IJ;O 
30 amM. BHyTpeHHHe nHnHH,IJ;PHqecKHe 3neKTpO,IJ;LI l}JopMHpo
BaTen.H H3rOTOBneHLI H3 ,IJ;IOpamoMHHH.H, nonycl}JepHqecKHe 
ronoBKH 3ap.H,IJ;HLIX 3neKTpO,D;OB, Ha KOTOPLIX 3aKpenneHa 
pa3p.H,D;Ha.H KaMepa, BLIIlOnHeHLI H3 naTyHH, 3neKTpO,IJ;LI 
pa3p.H,D;HHKa • H3 Hep)KaBeromeii CTanH. Bee IlOBepXHOCTH 
BHyTpemrnro o6'beMa l}JopMHpOBaTeng H 3neKTPO,IJ;OB Tma
TenLHO OTilOnHpoBaHLI. 

Ilo,IJ;qepKHeM, qTo KOHCTPYKnH.H l}JopMHPOBaTeng B nenoM 
6Lina no,IJ;qHHeHa CTpeMneHHIO ,IJ;06HTLC.H MHHHManLHOH HH· 
AYKTHBHOCTH nenH KOMMyTanHH 3ap.H,IJ;HLIX 3neKTPO,IJ;OB H TeM 
caMLIM yaenuqHTL KPYTH3HY l}JpoHTOB reHepupyeMLIX HM· 
nynLCOB. C 3TOH nenLIO OilTHMH3Hpoaanc.H BLI6op ,IJ;H3neKT· 
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Puc. 4. BHeumufl euo EtPHH. 

PHKa, 'ITO n03BOJIHJIO MaKeHMaJILHO yMeHLWHTL nonepe'IHOe 
ee11eHHe 4>opMupoaaTem1. C Toii )Ke uenLIO 6Lina 06eene11e
Ha B03M0)KHOeTL pa60TLI pa3pJI.D;HHKa npH ,naaneHHH B ,ne
eJITKH aTMoecl>ep. 

Ha puc. 5 noKa3aHa npHHUHnHanLHaJI exeMa MO.D;eJIH 
6HnOJIJIPHOH BLieOKOBOJILTHOH eueTeMLI, eo6paHHOH Ha oe
HOBe 6unonJipHoro reHepaTopa ApKa,nLeaa-MapKea/2/ u 
onueLiaaeMoro 3,neeL B4>HH. Ha pueyHKe H3o6pa)KeHa Bpe
MeHHaJI .nuarpaMMa HMnynLeOB BLieOKOBOJILTHOH eHeTeMLI 
H npuBe,nena 6noK·exeMa 3JieKTPOHHoii annapaTypLI. Ilpu
Be,neHLI Bee Heo6xo,nHMLie 060311a11eHHJI. 

Ha BLIXO.D;e cl>opMHPOBaTeJIJI paenoJIO)KeH 6noK Harpy3KH 
I puc. 3,4/ /11a puc. 3 H3o6pa)KeH TOilLJCO KO)Kyx/. 011 
npe,neTaBJIJieT eo6oii 11aeTL 6unonJip11oii nepe,na10~eii nu
HHH .D;IlHHOii 30 CM e BOJIHOBLIM eonpOTHBileHHeM no 25 OM, 
OKaH'IHBaIO~eiieJI eornaey10~eii pe3HeTOPHOH Harpy3KOH • 
no 25 OM a Ka)K,D;OH nOJIOBHHe JIHIIHH. O6'LeM 6noKa Ha· 
rpy3KH 3anonHeH Tpa11e4>opMaTOPHLIM MaenoM. B Kopnye 
6noKa BMOHTHPOBaHLI eMKOeTHLie ,neJIHTeilH /Ko3cpqiHUHeHT 
,neneHHJI Kc:34O/, a napannenLHO pe3HeTopHoii Harpy3Ke 
no,D;KnIO'leHLI pe3HeTOpHLie ,neJIHTeJIH /K=68O/. 4>opMHpoaa
TeJIL npueoe,nHHJieTeJI K reHepaTopy HMnynLeOB 11anpJI)KeHHJI 
11epe3 eneuuanLHLiii nepexo,n. Ilpu 3TOM oeo6oe BHHManue 

o6pa~eHo Ha To, 'IT06LI Bee cl>naHUeBLie eoe,nu11e11uJI 06ee
ne11uBanH Ha,D;e)KHLIH KOHTaKT no "3eMne" - ennomHoii, 6e3 
BeJIKHX ~eneii. BnoK·exeMa annapaTypLI ,nnJI H3MepeHHJI 
napaMeTpOB BLieOKOBOJILTHOH eHeTeMLI ,nana Ha puc. 6 
H aHanorH11Ha onuea1111oii B pa6oTe 121. 
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Ha puc. 7 npuBe,nenw oeuunnorpaMMLI BLieoKOBOJILTHLIX 
HMnyJILCOB cl>opMHPOBaTeJIJI, ecl>oTorpacl>HPOBaHHLIX e 3KpaHa 
ocuunnorpa4>a. BHJn10, 'IT0 pe3HCTopuLiii H eMKoeTHLiii ,naT· 
'IHKH B4>HH 0,D;HHaK0B0 nepe,naIOT <l>opMy HMnyJILC0B o6eux 
IlOJIJIPHOeTeii. IlapaMeTpLI HMilYJILe0B: r <b = 6 HC, r : 25 HC, 
BeJIH'IHHa npe.D;HMilYJILea eoeTaBJIJieT -20~ aMUJIHTY.D;LI HM· 
IlYJILCa. 

Ha puc. 8 IlOKa3aHLI rHeTorpaMMLI, xapaKTepH3YIO~e 
paenpe,neneHHJI BeJIH'IHH aMnJIHTy,n HMnynLeoB A+ , A_, BX 
KOM6HHauuii (IA= I A+l+IA J, DA= I A+l -1 A_l) H BpeMeHH 
3a,nep)KKH epa6aTLIBaHHJI d>opMHpoBaTeJIJI t' npH 3Ha'leHHR 
nepexo,nHoro eonpoTHBneHHJI /eM. 0603ua11eHHJI Ha puc. 6/, 
paBHOM 50 OM. TaM )Ke ,naH0 paenpe,neneHHe BeJIH'IHHLI 
/1 t = t + -t _ , xapaKTepH3YIO~ee eHHXPOHH0eTL d>opMHpye-

r
~ n1110~ 6unOAopttwol aewepomop 

6AoK 

Janyc1eo ~vi /~t,~•,:1
•

1 ~:/I I( If/~ 

O1503HO'leHUA: 

-ii- 116114>, 30KB, KOccemo u• &wm. K-15-4 
--e>- ia •• 201,m 
-cc,- 1,1 K, 120 l,m, Hozpy3KO 6llfl 

C • 70004>, 90KB 
r • J00K , 51,m 

-ao- (JOOoH,&J•SOOM,JO!m,Hazpy,Ko 6<1>HH 
R • (0 +100)0", 6011m 
Tp mpDHCQ:>0PMamop, Kr,• 1: 3 

c. ·---CID- S00t1,cDZA0CyN>1Uee conpamub\ei,ue 
..io- --r..a po,p•i!HUK. N, • 2+s"""' 
-§- CXIHQ >OnyCKQ 

16unOA1pttWU cpopt1upo• 16.\•• 1 Sa1'e1t~ HOHOCakyH&t WX HOlpyJKU U 

UH'ljA~C06 &,NJICI& 

I (6¢,Hl.1) 

-::'t::T:::: 8peHeHHQA au,n~ ~ -,-HMO 

==-t-r =t~ 
.~ t , .... 

Puc. 5. Jlpu(lunuaAbHQJI cxeMa MOOeAU 6unOAJIPHOU 6blCO· 
KOBOAbmHOU cucmeMbl. llpueeoeHbl OCH06Hble 0003Ha'leHUJI. 
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Puc. 6. E.1wK- cxeMa annapamypbl 6b1cmpou 
3AeKmpoHUKU 0.11.11 U3Mepeuu.11 napaMempoe 
6uno.11.11pHOU 8blCOK080AbmHOU cucmeMbl. 

38M TPA 1001 

MLIX HMilYJibCOB. IloKa3aHO, qTO o( ~ t) = 0,13 HC*. PaBeH

CTBO Hymo cpe,D;Hero 3HaqeHH'1 ~ t rapaHTHpyeTCJI CHMMeT

pHeii o6eHX JIHHHH 4>opMHpOBaTeJIJI. 

Ha puc. 9/z/ npHBe,IJ;eHbl BeJIHqHHbl aMilJIHTY.IJ;bI / A/ 
CHrHaJia Ha BbIXO,IJ;e <.l>OPMHPODaTeJIJI H DpeMeHH (t) 3a,IJ;ep)l(KH 

IlOJIDJieHHJI 3TOro CHrHana OTHOCHTeJILHO HaqanaHMilYJILCa 

reHepaTopa D 3aBHCHMOCTH OT ,IJ;aBJieHHJI a30Ta Bpa3pJI,IJ;

HHKe 4>opMHpOBaTeJIJI. lf3 PHCYHKa BH,IJ;HO, qTo npH ,IJ;aBJie

HHH 4,8 amM pa3pJI.IJ;HHK B«l>HH cpa6aTLIBaeT "Ha aepwuHe", 

a npu ,IJ;aaneHHH 4 amM - "Ha 4>poHTe" HMnynLca reHepaTopa. 

Ha puc. 9/a,6,e/ cpaBHHBaIOTCJI pacnpe,IJ;eJieHHJI aenuquH 

A_, I A 1 t npH 3THX .IJ;aaneHHJIX. Ilpu cpa6aTLIBaHHH pa3-

pJI.IJ;HHKa 4>opMHPOBaTeJIJI Ha 4>poHTe HMilYJibCa reHepaTopa 

* 3.IJ;eCb H ,IJ;anee ;xX) o603HaqaeT WHJ?HHY Ha IlOJIYBbICOTe 
pacnpe,IJ;eneHHJI aenuqHHLI X,a .,.,(x) = o(x)/ x. 
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Puc. 8. ruc■ozpaMMW pacnpeoeAeHUU aMnAUIIIYOHl,IX u 
epeMeHHWX napaMe■poe, xapaK111epuay10111ux UMnyAbCbl c 
StPHH. 

aMnnBTYAHWe pacnpe,neneHBJI CHrHanoB 4>opMBpoBaTenJ1 npH· 
6nB3BTenLHO B TpB pa3a mupe aHanorH'IHWX pacnpe,neneHue:, 
nony'leHHWX npB ycnOBHH, '{TO pa3PJIAHBK E<l>HH cpa6aTbl· 
BaeT Ha "Bepmuue" HMnyni.ca reHepaTopa. )];nJI BpeMeHHWX 
pacnpe.neneHHH cHrHanoB c E<l>HH Ha6mo.naeTcJI o6paTHaJI 
3&BBCHMOCTh. ,D;nJI 6onee no.npo6HOFO uccne,noBaHHJI CBJl3H 
lllllPBH aMnnHTYAHWX H BpeMeHHbIX pacnpe.neneHHH CHrHa. 
noB Ect>HH B 3aBHCHMOCTH OT BW6opa pa6oqee: TO'IKH 
no ,naBneHHIO a3oTa B pa3pJIAffHKe E<l>HH, npu npueMe HH· 
cl>opMa:UHH B 3BM BCe co6WTHJI pa36HBanHCh Ha llJITL rpynn 
B 3aBHCHMOCTH OT BpeMeHH 3a,nep)Kl(H cpa6aTbIBaHHJI cl>op· 
MBPOBaTenJI. IlpBHllBll pa36&eHHJI Ha rpynnbl JICeH H3 
puc. 9/e/. )];nJI co6WTHH Ka)K)];OH rpynnLI CTPOHnHCL aMnnu· 
TYAHLie pacnpe,neneHHJI. IlocTpOHB 3aBHCHMOCTL nono)KeHHJI 
:ueHTpa TJI)KeCTH aMilBHTYAHLIX pacnpe.neneHHH OT BpeMeHH 
'cpa6aTLIBaHHJI 4>opMupoBaTenJ1, MO)KHO 6Lino onpe.nenHTL 

Ko34icl>H:u;HeHT k = 11A/ ~ t, ycTaHaBnHBaromd CBJI3L Me)K)];y 
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WHPHHaMH aMURHTYAHLIX ( oA) H BpeMeHHLIX ( ot) pacnpe,ne• 
neHHH .nnn pa3HLIX BennqHH ,naBneHHH a3OTa B pa3pH,nHHKe 
E<l>HH. 3TH 3aBHCHMOCTH npHBe,neHLI Ha puc. 9/o/, H3 
KOTOporo BHAHO, 'ITO OCHOBHOH npH'lHHOH aMnnHTYAHOH He
CTa6HnLHOCTH HBnHeTCH pa36poc BpeMeHH cpa6aTLIBaHHJI 
pa3pHAHHKa E<l>HH H 'ITO npu cpa6aTLIBaHHH pa3pH,nHHKa 
E<l>HH Ha BepmnHe HMnynLca reHepaTopa Tpe6oBaHHH K 
BpeMeHHOH CTa6HnLHOCTH pa60TLI pa3PHAHHKa 4>opMHPOBa· 
Tenx 3Ha'lHTenLHO cna6ee /B HameM cnyqae npH6nH3HTenL· 
HO B TPH pa3a no cpaBHeHHIO C pe:>ICHMOM pa60TLI li<l>HH, 

N,oTH.lg.j ~•'"·•g.1 b 300 

NotH.eg. 
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0,SL 

<A..>i.,a 

,-5 
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t,Hc •Rx \1 

70 

j
60 \0 

50 
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30 

P.aTM N2 

0. 
IA./+/A_ 

</AJ+/A./>L,8 

g P.4,0aTM 
K-(0,7!0,l)Jt. 

K•.JA. 
d 

P-4,60TM .,. 
K•(0,25!0,()5) ..c 

Puc. 9. Ha zucmozpaMMax /a/, /6/ u /el cpaeHuea10mcJ1 
pacnpeoe.11eHuJ1, coomeemcmeeHHO, aMn.11umyob1 A_ cyMMbl 
aMn11umyo A+ +A - u epe°MeHU aaoepJICKU t OAJI oeyx 
3Ha~eHuii ee.11u~UHbl oae.11eHUJ1 zaaa e pa3pROHUKe ,fJopMupo
eame.11J1. /z/ - npueeoeHbl 31<cnepuMeHma.11bHb1e 3aeucuMo
cmu A u t om oae.11eHuJ1 e pa3pROHUKe. /of - epeMJI• 
aMnAU1/lyOHaJI KOppeAJlijUJI UMnyAbC08 r/JopMUpoeameAJI, u3-
MepeHHaJ1 e oeyx mo~Kax no oae.11eHwo. /el - no1<a3aH 
npuHt1un pa36ueuuJ1 co6brmuii ua zpynnbl e 3aeucuMocmu om 
eeAU~UHbl t. 
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npH KOTOPOM pa3p'1.IJ;HHK l}>opMHpOBaTeJrn cpa6aTLIBaeT Ha 

qipoHTe HMilYJILCa reHepaTopa ApKa,llLeaa- MapKca/. 

PaccMOTPHM Teneph Bonpoc O B3aHMHOH CB'13H aMnJIHTY.IJ; 

HMnyJILCOB pa3HOH nomipHOCTH. HcnOJih30BaHHe o6mero 

,IJ;JIJI o6enx IlOJIOBHH l}>opMHPOBaTeJIH pa3p'1,IJ;HHKa rapaHTH

pyeT a npHHI.J;Hne He TOJILKO a6COJIIOTHYIO BpeMeHHYIO CHHX -

POHHOCTh, HO, npH YCJIOBHH CHMMeTpHH o6enx IlOJIOBHH 

l}>opMHpOBa TeJIH' TaK)Ke paaeHCTBO aMilJIHTY.IJ; HMilYJILCOB 

pa3HOH IlOJIHPHOCTH. ,D;eil:cTBHTeJILHO, o6e IlOJIOBHHhl l}>op

MHpOBaTeJIH "BH,IJ;HT" O,IJ;HH H TOT )Ke CKa'IOK Hanpg)KeHHH, 

B03HHKaromHii nocJie cpa6aTLIBaHH'1 pa3pH.IJ;HHKa l}>opMHpo

BaTeJIH, HO "c pa3HhIX CTopoH". 

,il;JIH npoeepKH 3TOrO YTBep)K,IJ;eHHH Heo6XO,IJ;HMO y6e

,IJ;HTLC'1, 'ITO BeJIH'IHHhl cpe,D;HHX 3Ha11eHHH aMilJIHTY.IJ; HM

IlYJILCOB pa3HOH IlOJIHPHOCTH paBHhl Me)K,IJ;y co6oii, a TaK)Ke 

ycTaHOBHTh BeJIH'IHHY H 3HaK KoppeJIH:UHH aMilJIHTY.IJ; CHr

HaJIOB pa3HOii nonspHOCTH E<l>HH. CpaeHeHHe OC:UHJIJiorpaMM 

HMilYJILCOB IlOKa3aJio, 'ITO aMilJIHTY.IJ;hl CHrHaJIOB pa3HOH 

IlOJIHPHOCTH C ,IJ;eCHTHnpo:u;eHTHOH TO'IHOCTLIO coena,IJ;aIOT 

Me)K.IJ;y co6oii. Eonee T011Hoe cpaBHeHne Tpe6yeT npe:u;n3H

OHHoil: KaJIH6poBKH ,IJ;aT'IHKOB BhlCOKOBOJlhTHhlX HMilYJILCOB, 

'ITO npe,D;CTaBJIHeT co6oii ,IJ;OCTaTO'IHO CJIO)KHyro npo:u;e.IJ;ypy, 

KOTopag ,IJ;JIJI OilHCLIBaeMoii e ,IJ;aHHOH pa6oTe MO,IJ;eJIH BLI

COKOBOJILTHOH CHCTeMLI He npOBO,IJ;HJiaCb. 

IlpH H3y'leHHH KoppeJIH:UHH aMilJIHTY.IJ; HMilYJILCOB, · re

HepHpyeMLIX 6HilOJIHpHhlM qiopMHPOBaTeJieM, MLI HCilOJIL-

30BaJIH ,IJ;aHHLie o wnpnHax pacnpe.IJ;eJieHnil: cyMMhl ( o( IA)) 

H pa3HOCTH (o(DA)) a6conroTHLIX 3Ha11eHnil: aMnJIHTY.IJ; nM

nynLcoe pa3HOH IlOJIHPHOCTH, a TaK)Ke nony11aeMLie B Tex 

)Ke H3MepeHH'1X ,IJ;aHHhie O WHpHHaX pacnpe,D;eJieHHH aMilJIHTY.IJ; 

CHrHaJIOB pa3HOH IlOJIHPHOCTH ( o(A ) H o(A )) nop03Hh. 
+ -

,[I;Jig PH.Ila H3MepeHHH, OTJIH'lalOmHXCH ,IJ;pyr OT .IJ;pyra WHpH-

HOH aMnJIHTY.IJ;HLIX pacnpe.IJ;eJieHnil: A+ H A_ /H3MeHHJIOCL 

,IJ;aBJieHHe B pa3p'1.IJ;HHKe l}>opMHPOBaTeJIH/ 6Lma IlOCTpoeHa 

.IJ;ByMepHaH rncTorpaMMa, CBH3Lrnaromas Me)K.IJ;y co6oii 3K

cnepnMeHTaJILHO nony11eHHLie 3Ha11eHHH o( IA) n o(DA)c BL1-

11HcJieHHoii Ha OCHOBaHHH 3KcnepHMeHTaJILHhlX ,IJ;aHHhIX 0 

o(A+> n o(A_) eenH11nHoil: o(A)=-J(oA+)
2

+(oA_); 3Tn 

pe3yJILTaTLI npHBe,IJ;eHhl na puc. JO. Ha TOM )Ke pHCYHKe 
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E, (::EA)• 
30~ fi (DA) • 

0TH. eg. 

25 J (%Al, 100•4 no110Jt<MTE/lbHAII 

KOPPEIIRU.MR ___, 

20 

15 

10 

51 / / • 

. . .. . 
0~ s 

S (OA), 100· • nOAO>t<MTEnbHAA KOPPEARUMR 

·. ~ 

10 
l~!A,)'+ 15A-1,~Kt~ 

Puc. 10. 3KcnepuMeH
maA&Hb1e oaHHble o Koppe
AR1JUU aMnAumyo UMnYAb· 
coe I A+u AJ, zeHepupye
MblX 6unoARpHb1M fPOPMU
poeameA(!M. Ha zpa¢uKe 
OmAOJICeHbl 3Ha'leHUJI IUU
PUH pacnpeoeAettuu cyM
Mbl u paattocmu aMnAumyo 
A + u A- e aaeucuMocmu 
om cpeoHeKeaopamu11ttou 
IUUpUHbl pacnpeoeAeHUU 
aMnAumyoA+u A_ nopoaH&. 
HaMepeHUR coeAaH&1 npu 
pa3AU'IHb1X oaeAeHUJIX 6 
pa3pJIOHUKe J,(JJHH. 

npoBe,IJ;eHhl TPH npHMhle' KOTOphle OTpa)KalOT O)KH,IJ;aeMyIO 

CB'13h Me)K,IJ;y BeJIH'IHHaMH o(IA) H o(DA) H o(A) ,IJ;JIJI .IJ;Byx 

3Ha11eHHii Ko31}>1}>u:uueHTa KoppeJIH:UHH ,\ aMnJIHTY.IJ; A H A 
• + 

[o(IA I ±IA 1)] 2
=(oA )

2
+(oA )

2
± WA •oA .,\, 

+ - + - +. -

r,IJ;e A= 0 COOTBeTCTByeT cny11aro OTaTHCTH'leCKOH He3aBH

CHMOCTH BeJIH'IHHA+ HA_ , ,\ = + 1 - cny11aro 1OO0/o noJIO)KH

TeJILHoii Koppens:uuu BeJIH'IHH A+ H A_. 

,[I;aHHhle, npHBe,IJ;eHHhle Ha puc. 10, CBH,IJ;eTeJILCTBYIOT 

0 HaJIH'IHH IlOJIO)KHTeJILHOH KoppeJIH:UHH Me)K.IJ;yaMnJIHTY.IJ;a

MH A+ HA_. Koppens:uus 6JIH3Ka K 1OO0/o-Hoii. 

3TO BilOJIHe IlO,IJ;TBep)K,IJ;aeT npHBe,IJ;eHHOe Bhlille YTBep)K,IJ;e

HHe O xapaKTepe CB'13H Me)K,IJ;y BeJIH'IHHaMH aMilJIHTY.IJ; HM

IlYJILCOB pa3Hoii nonspHOCTH, reHepHpyeMhlX E<l>HH. · 

IlpH 3a,IJ;aHHhlX pa3Mepax 3a30pOB Me)K,IJ;y 3JieKTpo,D;aMH 

none(E) B CTPHMepHoii KaMepe IlOJIHOCThlO onpe,IJ;eJIHeTCH 

BeJIH'IHHaMH aMilJIHTY.IJ; BhlCOKOBOJihTHhlX HMilYJILCOB. TaK, 

Hanpg)KeHHOCTh 

E=IA/2b, 

nons B cpe.IJ;HeM 3a3ope Haweii KaMephl 

a O,IJ;HOPO.IJ;HOCTh IlOJIH B KpaiiHHX 3a3opax 
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KaMephI xapaKTepu3yeTCH nenuquHoii L\E =E1-E 2=DA /b , 
r.n;e b - pa.CCTOHHHe Me)K,D;y 3JieKTpo.n;aMH, CM. puc. 1. 
Ha OCHOBaHHH npnne.n;eHHOro BhIIIIe aHaJIH3a COOTHOIIIeHHH 
Me)K.n;y aMTIJIHTy.n;aMH A+ H A_ MO)KHO yTnep)K,D;aTh, qTo 
OTHOCHTeJibHhIH pa36poc BeJIHqHHhl noJIH O,D;HHaKOB no BCeMy 
o6'heMy KaMepbI: 

17(E)= o(IA) =j2o(A) = y2-y2o(A±l_=~A±J_= 
. IA IA 2IA±l IA±! 

17(A ±) = 17(E 1,2>. 

KpoMe Toro, o6ecnequnaeTCH BhlCOKaH O,D;HOPOAHOCTh noJIH 
no BCeMy o6'beMy KaMephl npH Ka)K,D;OM OT,D;eJihHOM cpa6a
ThIBaHHH 

-- - o(DA) 
L\E "'DA/b.::- 0, 71(L\E) =071(DA)"' IA = 0. 

3aMeTHM, qTo TOJihKO BTopoii H3 3THX BhIBO,D;OB 6bIJI 
npaBHJihHO npe.n;cKa3aH B pa6oTe/ l/, nennqnHa )Ke 7/ (E) 
npe.n;nonaranach B .n;aa pa3a MeHhIIIeii. 

B 3aKmoqeHHe aBTOphl cqnTaIOT CBOHM npHHTHhIM )];OJI• 
roM no6naro.n;apHTh B.H.IleTpyxHHa 3a no.n;.n;ep»my 3TOH 
pa60Th1, r .EoMa, H.H.XonaHcKoro, r .XeMHHIJ,a, IO.Il.Me
peKona, 3.B.KpyMIIITeiiHa H Jl.B.rpnIIIKenuqa 3a noMOIIJ,h 
B pa6oTe II ue1111h1e 06cy)K.n;e11n11, B.H.Jlenn11a, B.H.Kpacnua, 
E.Il.Ky.n;pHIIIOBa H A.H.IIIH6acona 3a noMOIIJ,h npn MOHTame 
ycTaHOBKH. 
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