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Opo6neMa npeo6paaoBaHHSI HHclJopMaUHH H3 aHanoi'OBOH clJopMbi B UHclJpo

BYIO H o6paTHO B03HBKaeT npH CBSI3H aneKTpOHliOH Bbl'lHCnBTenbHOH UBclJpoBOH 

M81IIBHbl C peanhHbiMH 06'beKT8MH, npH C03A8HHH 38MKHyTbiX CHC-

TeM 8BTOM8TH'leCKOI'O pei'ynHpOBaHBSI H T,A, 0tJeHb 'l8CTO B aTHX CHCTe

MaX HY*HO KaK MO*HO TO'lHee DOBTOpHTb BXOAHylO clJyHKUHID 'lepe3 onpeAe

neHHbiH HHTepBan BpeMeHH, 

l13BeCTHble B HaCTOSill.(ee BpeMSI CHCTeMbl OCYIII9CTBnSIIDT 3aAeP*KY 'le-

pe3 38DOM,HH8HHe Tel!;yillel"'O 3H8'19HHSI clJyHKUBH B BHAe HanpSI*eHHSI aneKTpH- . 

'leCKOI'O KOHAeHCaTopa, B ODHCbJBaeMOM ycTpOHCTBe HMeeTCSI B03MO*HOCTb 

3aDOMHH8HHSI .1L!!.WL 3Ha'leHHH BXOAHOii: clJyHKUBK H HX BOCDpOH3BeAeHHSI 'lepe3 

npaKTH'leCKH HeOI'p8HH'l9HHbiH HHTepBan BpeMeHH ( BpeMH 38A9P*KH), 

OcHOBHhiM aneMeHTOM aanoMBHaromei'o ycTpoiicTBa HBnSieTCSI c1JeppBT

TpaH3HCTOpHbiH clJa30HMnynbCHblii: aneMeHT C N yCTOH'lHBbiMH COCTOSIHHSIMH, 

HCD0nh3YIDII1Bii: npHHUHD HHTei'pHpOB8HHSI HMDynbCOB, 3TOT DpHHUHD COCTOHT 

B cneAYIDII19M! ecn& Ha BXOA·aneKTpH'leCKOH uen&, COAep*allleH o6MOTKY C 

Mai'HHTHbiM cepA9'lHHKOM H3 MaTep&ana C r:q:.SIMOYI'OnhHOH '!.eTneA I'HCTepe-

3HC81 DOAalOTCSI HMnynbCbl C 8MDnHTYAOH U , npOAOn*HTenbHOCTblO t H 

H npOH3BOnbHOH clJopMbl H eCnH OAHH HMDynbC HeAOCT8TO'leH AnSI nonHOI'O 

nepeMai'HH'lBBaHHSI cepAe'lHBKa, Ha6niDA89TCSI DOCTeDeHHoe nepeMai'HH'lHB8HBe -

DOCTeneHHbiH nepeXOA 'lepea HeCKOnhKO DpOM9*YTO"'Hb!X yCTOi'lBBbiX COCTOH

HBA (pHc. 1). KonH'leCTBO ux onpeAenHeTCH clJopMynoA: 

28. 
N=-·• 

.-\8 

28 w s 
r ( 1) 1 u dt 

0 
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rne B 
r OCTaTO'!Han Maf'HllTHag llHilYKUllB 

Ma TeiJuana, 

meli 06MOTKU, 

ll8'lHUKa ll U 

ca. 

W - 'IllCJlO BHTKOB llHTerpupyiO

S - rroBepxHoCTb ceqeaun cep

u t ll - rrapaMeTpbi llMIIYJlb-

DpnHuurruanbHan cxeMa (puc, 2) 3arro

MUHaiOmero 8J1eMeHTa C ll8CBTbiO YCTOll'llfBbi

Mll COCTOBHHBMU Ill COCTOUT U3: 

<j:JopMupoBa Tenn ( TpaH3UCTOpbi T
1 

u T 
2 

ll <j:JeppHTOBb!ll Cepil8'lHHK <lJ I ll 

H8KOIIHT8JlbHOf'O 8J1eMeHTa (TpaH3UCTOp 

PHc, I, H <j:JeppHTOBblll Cepne'lHHK <lJ 
2 

) . 
DaHHan cxeMa sneMeHTa co 

MHOf'lfMll YCTOll'IllBb!Mll COCTOBHHB

Mll o6nanaeT cnenyiOmnMu Ba)KHbiMU 

CBOHCTB8Mll: IIpU YB8Jlll'l8Hllll Harr

pB)K8HHB IIHTaromero HCTO'lHHKa 

yBeJJU'lUBaeTcn u aMrrnuTyna reHe

pupyeMbiX llMIIyJJhCOB, Tipu 8TOM 

ilJlllT8JlhHOCTh HMIIYJJhCOB yMeHh-
PHc. 2. 

rnaeTCB, TaK, 'ITO HX IIJ10lli81lb OCTaeTCB ITpaKTH'leCKU IIOCTOBHHOll, To )1{8 ca

MOe Ha6niOnaeTcn rrpu U3MeHeHUH TeMrrepaTyphi, 

BbiXOil on a oro sneMeHTa Mo)KeT cny)KUTb BXOilOM nnn cnenyiOmero. T a

KHM o6pa30M, MO)KHO CBB3b!B8Tb HeorpaHU'IeHHOe 'lllCJJO 8JleMeHTOB. 4aCT()Ta 

CJ181lOB8HHB BXOilHb!X HMIIYJJhCOB - 100 f- 500 Kf'U ( B 38BHCHMOCTH OT THIIa 

<j:JeppnTa). 

3aiiOMUH8IO!llee yCTpOHCTBO (pHC. 3) COCTOHT H3 6JJOKa 38IIHCH, 6JlOKa 

'lT8HllB, 381IOMHH8IOIUHX ll JlOf'H'leCKUX 3J18M8HTOB, ll8liiHQJpaTopa, pef'HCTp8 If 

rry JlbTa, 

3aiTOMHH8HHe HeiipepbiBHOf'O Cllf'Hana COCTOHT B rrpellCT8BJ18Hllll 3TOf'O 

Cllf'Hana PBilOM ero IIOCJ181lOBaTeJlbHbiX BO BpeM8Hll KBaHTOBaHHb!X Mf'HOBeH

Hh!X 3Ha'leHHll, 
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BXOAHaR HH~OpMaUHR B BHAe BHBnOrOBOH ~YHKUHH apeMeHH ITOCTYITBeT 

B 6nOK 3BITHCH. 3AeCb rrpOH3BOAHTCR Bpe~R-HMITynbCHOe rrpeo6pB30BaHHe, ITpH 

KOTOpOM MrHOBeHHOe 3HB'IeHHe HerrpepbiBHOH BenH'IHHbl rrpeo6pB3yeTCR B rrpo

ITOpUHOHanbHbiH apeMeHHOH HHTepBBn, B Te'leHHe KOTOporo HB BXOA O'lepeA

Horo 3BITOMHHaiOmero sneMeHTa rrocTyrrBeT orrpeAeneHHoe 'IHcno HMrrynhCOB 

OT reHepBTopa c ~HKCHpoaaHHOH qacToToH. KpoMe Toro sneMeHT N a 6no

Ke 3aiTHCH BbipB6BTblBBeT HMITynbC "+1" K perHCTpy. 

PerHcTp - Konbueaoit, HaKBITnHBBIOillHH. CocTORHHe perHcTpB BHBnHSH

pyeTCR AeWH~PBTOpOM 1 KOTOpbiH ABeT pB3peWeHHe AnR 3BDHCH HnH 'ITeHHSl 

TOnbKO B OAHH 3BITOMHHBIOillHit sneMeHT. flepBOHB'IBnbHOe COCTORHHe perHCTpa 

pBspewBeT 3BITHCb HnH 'ITeHHe a N 1 , rroToM B N 2 H T.A. AO N,., • 
qTeHHe 3BITHCBHHOit HH~OpMBUHH MOMeT HB'IaTbCR CpB3Y rrocne SaiTHCH 

• B 6noKe 'ITeHHR HMeeTCR reHepBTop HMDynhcoa c 'IBCTOTOH cneAo-

BBHHR, pBBHOH 'IBCTOTe reHepBTOpa 6noKa ··sBITHCH, H sneMeHT N , KOTOpbiH. 

H 3AeCb Bb!pa6BTbiBBeT HMITynbC "'+1" K perHCTpy. qTeHHe' ITpOH3BOAHTCR cne

AYIOillHM o9pasoM. EcnH, HBITpHMep, a N 1 SBITHCBnH k HMrrynbc?a• To Ha 

Bb!XOAe N1 ITORBHTCR CHrHBn TOnbKO TOrAB, KOrAa KOnH'IeCTBO HMITynbCOB 1 

rrocTyrrHBWHX HS 6noKa 'ITeHHR,6yAeT N- k • BbiXOAHOH cHrHBn N 1 'lepes 

cxeMy "YinYI" cTaBHT TpHrrep T a "1 ". HB'IHHBR c sToro MOMeHTB ocTanbHbie 

k HMITynbCOB1 KpOMe HAYillHX liB BXOA N 1 1 DOCTYITBIOT Ha CXeMy '11 " 1 

yrrpBanSieMyiO TpHrrepoM T , H rroRBnRIOTCR HB BbiXOAe. TBKHM o6pB30M, 

B pesynbTaTe 'ITeHHR 3BITOMHHBeMBR. HH~OpMBUHR ITORBnReTCR Ha BbiXOAe YCT

pOHCTBB H BOCCTBHBBnHBBeTCR B SaiTOMHHBIOillHX sneMeHTax. 3TO ABeT B03-

MOMHOCTb MHOrOKpBTHOrO 'ITeHHR OAHOit H TOH Me 3aDHCBHHOH HH~OpMaUHH. 

flynhT cnyMHT AflR rrepBOHB'IanbHOH YCTBHOBKH COCTORHHR perHcTpB. flpH 

MenBHHH sarrHCb HnH 'ITeHHe MOMHO HB'IHHBTb c n106oro 3BITOMHHBIOwero sne

MeHTa N 1 ( i "'1- m ). 

EcnH 'IBCTOTY cneAOBBHHSI HMDynbcoa, Bbipa60TBHHbiX a 6noKe qTeHHR, 

CAenaTb OTnH'IHOit 0'1' 'IBCTOTbl B 6flOKe 38DHCH1 TO MOMHO 'paCTSirHBBTb" 

HnH 'CMHMBTb" 3BITHCBHHyiO ~YHKUHIO BO BpeMeHH. 3TO H3MeHReT CITeKTpBflb

fiYIO XBpBKTepHCTHKY BbiXOAHOit ~YHKUHH H ABeT B03MOMHOCTb cornBCOBBHHR 

rrpH rrepeAa'le 3BITOMHHaeMoro cHr Hana no KBHBny. 
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ITpH 9TOM CITOC06e 38ITOMHH8HHSI AOCTHqb MaKCHManbHOH TOqHQCTH 

MO}I{HQ npH MHHHManbHhiX HHTepsanax speJ,.ieHH Me}I{AY ABYMSI 3HaqeHHSIMH 

~yHKUHH Ha yqaCTKaX ~YHKUHH C M8KCHManbHOH KpyTH3HOfi, llaHHOe 38ITOMH

HaiDmee yeTpofieTBO llpHHUHITHanbHO AaeT B03MO}I{HOeTb 38ITHCH H qTeHHSI e 

nepeMeHHh!M ill8I'OM BO BpeMeHH, 

LlT06bi nonyqHTb npeAeTaBneHHe 0 TOqHoeTH 38ITOMHH8HHSI /4/ llpH qae

TOTe eneAOB8HHSI BXOAHbiX HMITynbeOB f MaKe 100 KI'U 1 N = 100, m =100 

H npH AOITyeTHMOH llpHBe)leHHOH norpeliiHOeTH Y 1%, MO}I{HQ 38ITOMHH8Tb 

eHHyeOHA8nbHb!H eHI'Han e qaeTOTOH f = 252 I'll, 

BhrXOJlhi aneMeHTOB N 1 MOI'YT 6biTb HeiTOnb30B8Hhl AnSI Ha6niDJleHHSI 

3allOMHHaeMOH ~YHKUHH HB 9KpaHe OCUHnnorpa~a HaqHHaSI C niD60fi TQqKH 

~YHKUHH, 

EenH N = 100, m = 100, f MaKe = 100 KI'U 1 TO MHHHManbHOO Bpe-

MSI1 'lepe3 KOTOpOe MO}I{HQ HaqaTb qTeHHe, eoeTaBnSieT 0,1 eeK noene 38ITHeH 

B N 1 , MaKeHManbaoe BpeMSI npaKTHqeeKH He orpaaHqeao, TeM 6onee, 'ITO 

38ITHeaHH8SI HH~OpM8UHSI eoxpaHSieTeSI H noene BbiKniDqeHHSI ITHTaiDmero J18llpSI-

llaHHoe 38ITOMHHaiDmee yeTpoii:eTBO MO}I{eT H8HTH llpHMeHeHHe KaK na

MSITb aHanOI'OBOH M8liiHHhi, AnSI MOAemipOB8HHSI B peanhHOM MaemTa6e Bpe

MeHH, B eHeTeMaX 8BTOM8THqeeKOI'O ynpasneHHSI pa3Hh!X llpOH3BOAeTBeHHb!X 

llpOUeeeOB 1 JlnSI MOAenHpOB8HHSI KOppenSIUHOHHb!X ~HKUHH H T,Jl • 

.lJ.nSI HeeneJlOB8HHSI HH~OpM8UHOHHb!X B03MO}I{H0CTeii: Jl8HHOI'O 38ITOMHHaiD

mei'O ycTpOHCTBa Henonb3yiDTeSI MeTOJlb! TeOpHH HH~OpM8UHH /5/ 1 TaK K8K 

OHH ll03BOnSIIDT paCeMaTpHB8Tb eTBTHeTHqeeKHe XapaKTepHeTHKH He TOnbKO 

BXOJlHhiX BenHqHH1 RBnHIDmHXeSI Cnyqaii:HbiMH ~YHKUHSIMH BpeMeHH 1 HO H cny

qaii:Hb!X llOI'peliiHOCTeii:. ITpH 9TOM KOnHqeCTBO HH~OpMaUHH 1 KOTopoe HBnSieT

CH o6o6meHHOH OUeHKOii: HH~OpMaUHOHHhiX B03M0}1{HOCTeH ycTpOi!:CTBa, onpe

JlenSieTCH JlnSI OJlHoro aanoMHHaiDmero aneMeHTa. EcnH npHHSITb, qTo 3Ha

qeHHH 38ITOMHHaeMOH ~YHKUHH B pa3Hb!e MOMeHTbl KB8HTOB8HHSI CT8THCTHqec

KH He3aBHCHMbl APYI' OT Apyra, TO o6mee KOnH'IeCTBO HH~OpM8UHH JlnSI sce

I'O YCTpOHCTBa onpe)lenSieTCSI I<;8K CyMMa HH~OpM8UHi!: BCeX 38ITOMHHaiDmHX 

9neMeHTOB. 
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PHc. 4. 

EnoK-cxeMa aarroMHHaHHSI rroKaaaHa Ha pHc. 4. BxonHaSI BenH'l:HHa x 

rrpeTeprreBaeT p_SIJl rrpeo6paaoBaHHH. B rrpoMe)l{yTO'l:HOM rrpeo6paaoBaTene 1 

K x nooaBnSilOTCSI cnyqai!:Hhre rro CBoeMy xapaKTepy a6conlOTHhre rrorpenmoc

TH Y rrpeoopa30B8HH51 H Ha BXOJl KB8HTylOWero yCTpOHCTBa 2 IIOCTyrraeT 

'cMecb' z = f(x ,y) • B aToM ycTpoi!:CTBe cpaBHHBalOTCSI 3Ha'l:eHHSI z c 

JlHCKpeTHhiMH 3H8'leHH51MH 9TanOHHOH BenH'l:HHhi1 IIOCTyiialOllieH H3 HCTO'IHHKa 4, 

0T BhiXOJlHOro onOKa 3 HMIIYJibChl 110CTyiialOT Ha BXOJl Bbi6paHHOrO aaclOMHHalO

Illero aneMeHTa N • 

KonH'l:eCTBO HH¢opMaUHH orrpenenSieTCSI H3 cnenyiDWHX ycnoBHH : 

1. 3aKOHhl pacrrpeaeneHHSI BepOSITHOCTeH BXOJlHOH BenH'IHHhl H IIOrpem

HOCTH HeH3MeHHhl BO BpeMeHH - IIpouecCbl CTaUHOHapHhlo 

2. 3Ha'leHHSI rrorpernHocTeH: rrpoMe)l{yTO'l:Horo rrpeo6paaoBaTensr He 

38BHCHMhl OT 3Ha'l:eHHH BXOJlHOH BenH'IHHbl H a~HTHBHhl K HHM 1 T.e. Z =X +y. 

3. DorpelllHOCTH IlpH ¢opMHpOB8HHH 9TanOHHOH BenH'IHHhl H 30Ha He'lyB

CTBHTenbHOCTH KBaHTYlOWero ycTpOHCTBa rrpeHeope)I{HMO Manhlo 

EcTeCTBeHHO, '1TO IIpH Bhl'lHCneHHH KOnH'leCTBa HH<iJOpMaUHH Mhl non)I{Hbl 

HCIIOJ1b30B8Tb TaKHe rrapaMeTpb1 1 KOTOphie peanbHO OTp8)1{8lOT XapaKTepHCTHKH 

ycTpOHCTBa H BXOJlHbie BenH'l:HHhi. B Ka'leCTBe TaKHX rrapaMeTpOB IIpHHHMaeM 

HHTepBaJI KB8HTOB8HH51 ~ IIO OCH Z , orrpenensreMhiH aTanoHHoit BenH'lH-

HOH1 H 38K0Hbl pacrrpeneneHHSI BXOJlHOH BenH'l:HHbl X H rrorpelliHOCTH Y • 

KonH'leCTBO HH¢opMaUHH anSI BenH'lHHhi x (rro llleHHOHy) orrpenenSieT-

CSI ¢opMynoH:: 

l(x/z)=H(x)- H(x/z). (2) 
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3aecb H( x) - 5esycnoaHaSI 9HTpoiiHSI x , l.e. rrpH y = 0 ; H(x/z) - yc-

noaHaSI 9HTporrHSI x rrpH ycnoBHH z , i.e. rrpH y ,j 0 • 

OepBbiH 'WeH cpOpMynbi (2) IIpH Bbllll9YK838HHbiX ycnOBHSIX HMeeT BHll: 

H ( x) = -I p (x ) fn p ( x ) . 
1 I I 

X
1 

onpeaenSieTCSI HepaBeHCTBOM 

x 0 
<X< X 0 • 

1-1 . I 

EcnH saaaHa nnoTHOCTb aepoSITHOCTH fx ( x) , To 

a 9HTpOilliSI 

H(x)=-2 
I 

0 
X I 

I f 

( x) dx, 

0 

(x)dxfn f1 
f (x)dx. 

X 

(3) 

(4) 

BcneacTBHe rrorpe!IlHOCTH npH rrpeo5pasoaaHHH nocne rrony~eHHSI x 1 

OCTaeTCSI H9KOTOpaSI HeorrpeaeneHHOCTb OTHOCI!TenbHO ll9HCTBHTenbHOrO 3Ha

~eHHSI x • Mepofi aTofi HeorrpeaeneHHOCTH SIBnSieTCSI ycnoaHa£ 9HTpOIIH£ 

H( xl z) • 0Ha npeacTaBnSieT co5ofi B3Be!IleHHYIO cooTBeTCTBYIO!IlHMH BepoSIT

HOCTHMH cyMMY tiaCTHbiX ycnoBHbiX 9HTponHfi H ( x I z . ) 
I 

H ( X I z ) = 2 p ( z ) H ( X I z ). 
i 

J1HaeKC ilpHCB8HB89TC51 TeKyiUHM 3H8'I9HHSIM z. 

H ( x I z i) orrpeaenHeTCH cpopMynofi: 

H ( x I z . ) = - 2 p ( x 
1
lz . ) fn ( p ( x

1
/ z . ). 

I I I J 

(5) 

OrrpeaeneHHe 3Ha'IeHHH p(x
1
lzJ) CB5138HO C H€86XOAHMOCTb10 IIOCTpoe-

HHSI 'I8CTHbiX 38KOHOB pacrrpeaeneHHSI BepOS!THOCTeH z IIpH ycnOBHH, ~TO 

X HaXOl{l!nOCb B rrpeaenax i -Toro HHT8pBana. B TeOpHH BepO£THOCT9H 

H3B9CTHbl MeTOAbl IIOCTpOeHH£ pe3ynhTilpyiOIUHX 38KOHOB pacnpegeneHHSI 

¢ ( z I X ) IIpH 
z I 

COBMeCTHOM aefiCTBHH X (B IIpeaenaX i -Toro HHTep-

Bana) H rrorpe!IlHOCTH y • nonbsySicb 9THMH MeToaaMH, nocne Hecno)l{-

9 



HbiX BbiKnallOK nony'laeM 

MSUHH: 

zl 

Hx/z),.-I I f¢z(z/x
1

)dz 
zj-1 

"'V 
J f (x) dx fn 

XQ X 

1-1 

HH!j>op-

zl 

f ¢ (z/x)dz 
zl_ 1 z 1 

l6) 
zl x? 

I f ¢ (z/x )dz 
I zl_ 1 z I 

f f {x)dx 
0 X 

xl-1 

flpH npHM9HE!HHH 4JopMynbi (6) K KOHKp9THbiM, Cny'laSIM OHa cyiUeCTBeH

HO ynpomaeTCSI 6narollapR: 

a) ManoMy SHa'leHHIO y (Torlla I{x/z).,ff{x) ) H TO My', 'ITO 

6) p(x 1 )=sdfx·4\, (x=i.~), 

B) z=f(x,y)=x+y. 

llenhiO HSCTOSIIU9H pa60Tbl SIBnAnOCb onpeneneHHe HH<lJopMSUHOHHbiX BOS-

MOlKHOCTeH OITHCbiBaeMoro 3SITOMHHSIOIUero ycTpOHCTBa, nOSTOMy ecTeCTBeH

HO 6binO rrpHHSITb paBHOMepHOe pacrrpeneneHHe rrnOTHOCTH BepOSITHOCTeH BXOll-

HOH BenH"lHHbl X 1 KOTOpOe o6nanaeT SKCTpeManbHbiMH CBOHCTB8MHo t.ITO 

KacaeTCSI Y TO nnH aero npencTaBnHeT HHTepec paBHOMepaoe ~acnpelle-

neHHe 1 TaK KaK OHO o6nanaeT HaH6onee "paapyrnHTenbHb!MH" CBOHCTB8MH cpe

llH OllHOMO)lanbHHX 38KOHOB pacnpeneneHHH. 

EcnH qepea L o6oaHa'lHTh AHanaaoa H3MeHeHHH BXOllHoi!: BenH'lHHbi 

x 1 a 'lepea .t:J. MHHHManbHbiH HHTepBan x 0 - x O 1 B KOTOpOM paCCMST-
1 1-1 

PHBaeM x 1 

H ( x) 

1 H3 !j>OpMy' nbi ( 3) ITpH ycnOBHH 

L 

X 
I 

1"'1 

I':J. 

L 
A 
L 

P(x ) _.A_ 
I ~ L rrony'laeM 

(7) 

EcnH D - nliarra3oH sarroMHHaHHH onHoro sneMeHTa 1 TO N = 1L H Tor
I':J. 

L 

I':J. N X 
H(x/z)=-- I I p(z /x ) En 

L. j=11=1 X (8) 

t.IT06bi orrpeAenHTh 3HS'leHHH p ( Z /x1 ) 1 Hy:>KHO COCT8BHTb KOMII03H-

UHIO z = x + y no MeTonaM TeopHH BepoHTHOCTeA. Ha pHc. 5 noKaaaao no-

ny'leHHe cp (z /x ) - IInOTHOCTH BepOSITHOCTH ycnOBHOH ( IIpH ycnOBHH 

(i -1) I':J. < x < j I':J. KOMII03HUHH npH paBHOMepHOM pacnpelleneHHH cny-

'lSIHhlX BenH"lHH X H y . 
10 
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BepOHTHOCTb p(z ./x ) onpe.nenHeTCH(tPOpMynoll:: 
1 I • 

I~ 
p ( z I x ) = J c:P ( z lx )d z • 

j I z I 
(j-1)~ 

06maH KOMII03HUHH z =X+ y nony'iaeTCH KaK CyMM8 ycnOBHhiX KOMIIO-

N no OCH z t .[liTH KOTOpb!X 
31illliH ( p!iC, 6) • 4HCITO !iHTepBaiTOB 

L 
p(zl I x

1
) j, 0, paBHO-- + d , r.ne d = 2 k t a k - HaTypaiTbHOe 'iHCITO, 

~ 
onpe.nenHeMoe HepaBeHCTBOM 

k- 1 < 0,5 r.. < k . 
~-

0T nocTpoeHHH oomell: KOMII03HUHH C IIOMO!llbiO HeCITQ)KHhiX Bh!KIT8AOK 

nonyqaeM ~PopMyny .nnSI ycnoBHOH aHTpoTIHH: 

H(xlz) =-[ 

L _h. 
A ~ d ~ 
l p(z lx Hnp(z /x )-2 -1 lp(z /x )en 
1=1 j I j I L js1 1=1 l I -

L 

1:: 
lp(zlx), 

I =1 j 1 
(9) 

ITO KOTOpOH MO)I(HO TO'iHO Bhl'lHCITHTb ycnOBHYIO 9HTpOIIH!Oo 

TaK KaK B 6onblllHHCTBe cnytiaeB L>>y+ ~ , TO Mhi MO)I(eM npeae6-

pe'ih BTOpb!M 'iiTeHOM B CKOOK8X, npH 9TOM nonytiaeM OUeHKY CBepXy AITSI 

H(xlz) 

L 

"X" 
H(xlz) =-I p(z./x lfnp(z. lx ). 

· 1=1 I ! I ! 

( 10) 

VIs pH C. 6 BHAHO, 'iTO 'iHCno._cnaraeMhiX, .nnH KOTOpbiX p ( z I x ) ,f, 0, I l I 

paBHO d + 1. 

Tor.na 

-
H ( x lz ) 

d+1 
I p ( z I x ) £n p ( z. I x ). 

i=l j I I I 

( 11 ) 

B 3TOM cnyqae H (xI z) ae saBHCHT OT L. 
O'ieHb BB)I(HbiM (.na)l(e eAHHCTBeHHbiM) apryMeHTOM npli onpe.neneHiiH 

yCITOBHOH 9HTp0!11iH IIpH paBHOMepHOM pacnpe.neneHiili X 
H y 

oTHO!lleHHe n = .;Q,_ • 3aB!iCHMOCTb H (xI z ) 
y 

OT n JJ.aHa aa p!iC. 7. 

EcnH B ~PopMyny (2) JJ.ITH onpeJJ.eneHHH KOITH'iecTBa HHtPOpMaUHii nocTa-

Bil:Tb H(xlz) BMecToH(xlz) , TO nony'iliM oueHKY CHH3Y JJ.ITSI l(xlz): 

12 



I 

[: 

L d+l ( 
!_(x/z)=fn --I p(z (x )fnp(z /x)' 

f'l I "'t I I I I 
(12) 

(13) 

no ljlopMyne ( 13) CHa'Jana Bbi'JHCnSieM fn N l'l • llOTOM JlllSI 38Jl8HH0£'0 

n HaXOJlHM H l'l ( x/z) (pHc. 7) H, TaKHM o6pa3oM, onpeJlensreM KOnH'leCTBO 

HH!jlOpMSUHH JlllSI OJlH0£'0 38llOMHHalOmero aneMeHTao 

B Ta6nHue 1 JlBHbi 3Ha'JeHHSI !(x/ z) Jlnsr pa3HbiX N l'l H n , a Ha 

pH c. 8 noKa3aHbi KpHBbie ! ( x / z ) JlnSI n = 0,1, n = 0,5 H npH H( x/z)=O. 

flHTep8Typ8 

1. E .M. M8pTblHOB. BeCKOHT8KTHbie nepeKJIIO'l8IOIIIHe ycrpoiicTB8, rocaHepro

H3/lBT, 1961. 

2. )/(, I18CK8JieB. Ycrpoi!CTBO 38 38/IOMHHHe peaHU8 croi!HOCTH Ha ljJyHKUHH. 

ABT. CBHil. N9 13508, c npHopHTeT or 26.1 Y.1968. 

3, )/(, I18CKBJieB, AH8Jioro-nHljJpoBo ycrpoi!CTBO 3B 38IIOMHHe peaHna croi!

HOCTH H8 l/JyHKUHH H8 BpeMeTO. flOKJIB"Jl H8 J06HJieilHBTB HayqHa CeCHH 

B BMEH. 7.Y. 1969, ColjJHH, 

4. )/(. J1 8CK8/IeB, OnpeaenHHe HB rpeiiiKHTe IIpH 3BIIOMHHHHe HS ¢yHKUHH 

H8 BpeMeTO BloB ljJepHT-TpBH3HCTOpHO BHB/IOro-nHl/JpOBO 3SIIOMHSliUO 

ycrpoilCTBO. TpyaoBe Ha IlHHT, r.2, 1969. 

5, B.H. P86HHOBH'l, M.II. Il8neHKO, HHljJopMBUHOHHbre X8p8KTepHCTHKH cpeacTB 

H3MepeHHH H KOHTpOJIH, 3HeprHH 1968. 

PyKonacb nocTynana s B3AaTenbCKBA oTnen 

17 MapTa 1970 rona. 
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Ta6nHua I 

~-0 20 80 40 50 GO 70 eo 90 10J 2;JJ ~JJ coo 800 1000 

1 1 0130 0180 1 ,so ::: 15::' 1181 119~! 2.' ~ 5 2 ,~2L :21·10 ') c;~ 2120 s,9o ~,20 1 C:P 4,81 . I~ ..... ,v .... -~ ,<Ju 

" ' 0,69 1,39 1,79 2,08 2,30 2,48 2,C1 f) l''H'1 f") ,.... . .., 

0,00 (.;,CS' ·1 l'(l '~,{:;. 5,07 5180 I.)' I 
,_,, ( { .~ 'l ~-' ·~, .._· .... 

0 ,, 0196 ~ r .. ~ 2106 2,35 ...... ::::r-1 ::I 75 2., ~-~1 8101 ' 'l S,27 s, J6 1,CC sloe 5 ,3·1 5,57 
~ .. ''-' ... , ......... fJ '0 ( ..:.., 1..._. 

0,·1 1113 Jl (")Q 2 ')r·. 2,52 CJ r:,- <") l""t) 3,08 •.; 0"1 s,~.:s t.:_' /I/ 11:,13 4,G8 r. ')fl 5,51 5,74 .~..,u.._, ,'-'o t...t t.r :.... t ;.;r .... .... ,'-..I.;.. \..,·..:·.:.: v,~-...~\...) 

:i:l 
0,5 1,27 1,97 2137 2,CC 2,08 s,oc 3,2:·~ 8,35 3147 3158 4,27 ~.97 5,37 5,65 5,88 

ole 1,37 2,07 2,·17 2,76 2,88 8116 5~32 8,45 8,57 s,cs 4187 5,0~ 5,-:1:7 5,75 5,98 

0 ~-,. 1,51 2,21 2,61 2,SO 3,12 3,30 8,46 3,59 8,71 8,82 4,51 5,21 5,61 5,29 66,12 

1 ''I 1,62 2,82 2, 72. 8,01 3,23 3,41 3,57 3,70 3,82 8,93 -!1,62 5,32 5, 72 6,00 6,28 .. ,· .. · 
,. r-: 1,?7 2,47 2,87 8,16 3,88 8,56 8,72 3,85 8,97 4,08 4,77 5, 117 5,87 6 I 15 6,38 - .~ 

') 0 11 <'<'' 
•...1 t · tl'G 2,52 ~~ t 98 3,27 8,59 3,67 8,83 8,96 4,08 4,19 4,68 5,58 5,98 6,26 6,49 

S,:J 12,02 2, 72 8,12 3,41 3,73 3,81 3197 4,10 4 ?') 
,~,_, ·1,33 5,02 5,72 6,12 6,40 6,68 

J, I I ,~,08 
1 ' 

2,78 3,18 8,47 8,79 3,87 4,08 4,16 4128 4189 5,08 5,78 66,18 6,46 6169 
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