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S~aqa orrpe~exeaza napaueTpoB aneKrpoaa no peaynrarau zaue
peHBH ero rpeKa B nyayp~KOBOI xauepe paccuarpBBaxacA B/I-8/. 
B arax pa6orax npe~noxaraeTCH, ~o ~XR aauepeHII JcnonDayeTcH 
TOXLKO Ta qacT~ rpexa, Ba KOTOpOI He 6YnO HBXyqeHO OTHOCBT8BDH0 
aaeprzquoro ~ -KBaHTa. 9ro orpaHaqeaae ~aeT BOBMOKHOCTD B npo
~ecce BYqBCBeHBI npB6XHK8BBO annpOKCBUBpOBSTD BOPMBXLHYM pacnpe
~eneHBeM noTepa aa aaxyqeaze. O~HaKo zcnon»ayeuye B/I-8/ npaBBna 
OT60pa rpeKOB ~XH H8Uepe&JI paa~qay, qTo Heo6XO~BUO BUeTA 
B BH~ npB cpaBHeBBB peaynraroB nporpauu. 

llpB no~roroBKe nporpauuy reouerpzqecxol peKoacrpyK~B/S/ 
6YllB npoaaaxzazpoBaHY paHee npe~xOKeHHYe 8.llrOPIIITMY onpe~exeaBH 
KBH8U8TJqeCKBX napauerpoB 8.118KTPOB8 C reu, qTo6Y no~rOTOBHTA 
M8TO~HKy, COOTB8TCTBYO~D CXOKHYM yCXOBHHU 60nDMOI npODaROBOI 
K8M8pY. 

I. OT6op TpeKoB A.IIH aauepeBBI • nopor o6peaaHBH norepA 

Ey~eu CqftTSTAt qro BO Bp8Mft npOCUOTpa npOHBBO~HTCH OT60p ~.lift 

aauepeaaA ronxo raKHX rpaexropal, aa xn6ou ~ocraroqao uaxou axe-
( M8HTe d S KOTOPYX DOTeplrl HS HBJiyqeHH8 H8 npeBYIISil'l' ~ fL ,r~e: 

R-# - aunync &Jiexrpoaa B sa que BBTepBaJIS J S , 
Je - nopor o6peaaHBH norep~•>. 
YCJIOBHe MUOCTB J'S p8CCMOTp8HO HBKe. 

•> PaccuarpBBaorcH TOJIAKO TaKHe rpeKB anexrpoBoB, ~XH KoropYX c 
~ocraroqaoA Toqaocnll aaeprHH E""' P ( c = 1) . 
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OCSoaaauu ~epea P.-• cpe~aee aua~eaae o6paT&oro ~unyn~ca 
B Koa~e ~HTepBana S $ , ~or.na 

~ /?., 3(~.. -1. 

P/"' ( } ti/wJ.y-)( }wdr ), 
r.ne !-!·"' p,_,-r' 
f - BJmyJI~C 0 -KBaB!a1 

1 -I. [ -1 .1 t-1 
W= r(t) fL -fn( 1- YA-.)J 

VV- BOpYBpOB8HHaR B8pOR~BOC!. B8BYli8BIH/9/, 

t = 8s(x .. en2r 1
, 

)(., - pa,nla~BOBB8H ,JtJlBB8 Cpe~. 

(I) 

(2) 

OCSoaaaUB ~epea _? =- fn (1- 'K) 1 CSy,neu H8 (I) HM8!~ 

P/ = /{: ( l+t~), (3) 

r.l{e 

* ( 1 p 1._-··)1 t.P t..P
2 )-1 

Jf ("31?,t);; f tl(f+f)- 2.'(t+2) + 3!(1+3) \I- 1.1(-t+f) + 2!(t+.2)- ... • (4) 

3HSli8HHH 3te"' ,Jt.JIH B8KO!OphiX ~ I t npiB8.Jt8HH B !8CSU~e I. 
Cpe,nHee 8B8li8HI8 P~ 1 qepea R8ll8nBHA HMDYJI~C R, BlijlU88~CH BU 

--::j -{ 3 
/{ =Po (I+ lae<t) , (5) 

r.ne 

J = Sc( J'S Y1
. (6) 

lllH .nan~HeAsHx paclle!OB y.no6ao Buec~o (5) BaHT~ npacsn~aeaaoe 
BlijlU8HB8 

p·1=/(exp{S(x .. en2J1
Je"'j, (7) 
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. . ' 
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·I 
~~~ 

l,~t-' 

j 

r.ne, 
p· - cpe,naee aaaqeaae o6pa~aoro xunyn~ca aneK!poaa Ha pacc~os-

aaa $ ·BAO&~ no tpeafE>. 

T8Kiu o6paaoa,npaxo.nau a cne~euy npaBHJ3 ~dopa aneKtpoH-
BYX ~peBOB .ltD aaaepeBII I Dp8lla&y BHCSopa J'S • . 

IHCJ18BBO .Jt8lliM ~peX Ba BeCKO~KO IB!epB8llOB. Ecnl Ba KaBOM-JlB
CSO BnepBa.ae cCSpoc saepr11 aa BB:QlleHBe npeBHCI! IOO·.Jt ~. to ,n.JIH 
18U8p8BIH OC~aBllH8M Be Bee• !peK1 a ero ~CT~ AO S!OrO BH~epBana. 
X&B !Oro, ll!o6H MOIBO CSHllO O~eHI~· 13Y8H8BI8 IKDJX.Ca 0! OAROrO 
IB~epBa.Jla K .npyrouy 1 ,JtDB& t:S'$ S'l'IX IH!epB8llOB ,JtODB8 CSYU 
AOC!S!Oqaa AllH onpe.neneBBH CTp8llH nporaCSa Ba HB~epB8J18 C !OliBOC!~~ 
Be xyae - 3~. 0!C~A8 AllH !p8KOB !O~HOI ~ CM (HaoCSpazeBHe Ba 
DpOCYO!pOBOM C!Olle) DOllyllaeM Cll8.lt~~ DpOC'l'Y~ ~OpYyJiy: 

ts = ,y-,:~~~ , 
(8) 

( d s -CM. t H - TJI. t p- YSB/C ) • 

OtaocaTenaHe no'l'epa ae. paayuao orpaaauu BeJIHuaol 0,6, UK KaK 
!aKHe 1 CSon~••e cCSpocs xopomo perJc'l'pBpy~'l'CH np1 npocuotpe. Bo BCH
KOM Clly~e, Cll8AJ8! IM8'1'~ B BH.JtY 1 liTO B8KO!OpYe 13 ICDOJl~SyeMHX 
BHJlUeaal pa.cxo,nHTCH npa X -I. 

Upe.nnaraeaHI ae'l'o.n o~CSopa sneK!poaawc TpeKoB ae HBllH8'1'CR 
e.naacTBe&ao BOBMOIBHM. B paCSo'l'ax/1-3• 6• 7/ .ltllH aauepeaml acnon
ay~'l'CH 'l'Oll~KO !8KI8 !p8KI Sll8K'l'p0HOB 1 I3J1Yli8BI8 KOTOPYX Y.JtOBJ18'1'BO
pH8'1' BO Bcex toliBax aaaepaeuol TpaeK!OPBB ycJioBH~ 

ae.,P>¥">0, (1>~o>,o), (9) 

r.ne P - ••nyn~c sneKtpoaa &enocpe.ncTBeauo nepe.n Haxy~eaaea 
~ -KB8B'1'8. . 

He.noc'l'atox no.nxo.na (9) cocTOBT B Tow, liTO nocne,noBa~ex~aoe 
aaJiy~eBae B CSJIHaKo pacnoJioaeaawx 'l'OQKax aeO'l'JIHqauo np1 npocuo'l'pe 
o~ HanyqesBH o.nuoro sseprzqaoro KBaH'l'a. 9'1'0 aaC'l'aBJIHe! sKcnepBaea-

Jt) OuOIIe&Be (5) K (7) ,nllH J = IO, x"' = 0,3, t = o,I 
paBBO 0,996 I DpBdmtZ88'1'CH K I npl yuenmeBHI x_• I t . 
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TSTOpa HCKnmqa!~ !8XOI Tp6K 1 XOTH »ce BanyqeHHH8 KBSHTH 6y~yT 
y~OBX6TBOPHT~ YCXOBBm (9). 

B pa6oTax/4,S/ npe~nara&TCH HSMepaT~ TO~KO Ty qaCT~ TpeKa, 
H8 KOTOpOI OTHOM8HB8 BMnyn~CO» 9X6KTPOK8 B aaqane ( Po ) H KOBQ8 
( PK ) Hsuepaeuoro yqacTKa y~o:anenopae! ycnoBHm 

PK > P., exp(-j3o), 

r~e p. - noKasaTen~ nopora o6peaaBHH p~ISQHOBBHX noTep~. 
0!U8THM 1 qTo npH TSKOU UO~XO~e ~aae HBHH! O~BOKp8TBHI C6pOC 
aaeprHH aneKTpoaa OT Po ~o PK ~onsea HraopHpoBaT~ca, ecna 
BHUOJ1H6HO ycnOBBe (IO). 

(IO) 

~a cKaaaaaoro cne~yeT, qTo upoBeCTB Toqaoe cpaBaeale anro
PHTYOB/I+B/ 38TPY~BH!8~H0 1 !8K KSK 0!60p aneKTPOHHHX tpeKOB 
npoHaBO~HtCH paanzqao. O~aaxo MO&BO nonyqHT~ npe~CTSBneBHe o 
uo~octR KpBtepBeB o6peaauma p~aanaoBBHX noTep~, ecna paccuot
peT~ BepoHTBOCT~ G HaiTI cpe~H Bcex aneKTPOBHYX tpaeKtopal c 
·lflHKCHpoBaHBHMH Po H S aneKTpouaym TpaeKtopn, y~oBnetBopHmJ11111 
ycnoBBm o6pesauma note~~-

nns/1-3• 6, 7/, I ,5/ H /B/ BepoHTBOC!~ a BHqBCJlH8TCH COO!-
B6TCTB6BHO KSK 

r~e 

{ 

S;J'.s' II'.P.., 

(l = lim fl ( ~ W ( cl's, P, .• , Y)~r)} = s:s-.o ,., 0 

= € X p [ (en fo - j: +C) X. ~n2 J 
1 

p -==-en(f-ae,.), 

.. "- . ~ a= L!.- £+£- ... 
) 

0 
1! 2·2! 3·31 

I 
c = 0,577215 ••• (nOCTOHHBSH Slnepa)i 

P.Ct-e-'·J 
o.= \ w(s.P.,r)ar 

0 

ll. n'wcn: 1!, ,y )dr }' 
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(II) 

(I2) 

(I3) 

I 

I, 
\ 

• 

B ta6nBQe 2 npBBe~eHY suaqeaas ')( 0 , ac 1 = I - e -Jo a :;e 
(~nH J = IO B 'J • 5) B SSBBCHUOCTB 0! G. H T::: $(X.f:n2Y

1
• 

2. BHqacneaae KBaeuatzqecKBX napauetpoB aneKtpoua 

BH6epeu CBCT8MJ KOOp~HH8! T8K 1 qf06Y 

Xo = Y.. = Y,., = 0 ( 14) 

1 orpaamqmuca paccuotpeuleu TpaeKtopml, y~oanetBopam~x ycnoBHm 

)pol~ 45°. (15) 

llarHHTBOe none 1-/ CqBT881 T8XHM 1 qfO 

IH~I >>IHxl, IH~I >> / H~j (16) 

B anx ycnoBHHX oueBKI1 ( t9-r:J... , z.) B ( P~ 1 
1 }o , Y. , X,.. ) 

IO&HO onpe~eXHT~ paa~en~HO H3 ycnOBHH IBBBUyM8 BYpaaeHBI (17) H 
(18) 1 fiOCTpOeBBYX no Ueto~y HaBUeH~MHX KB~8TOB (MHK). 

r~e 

3~ec~ H ~anee o6oauaqeao: 
f3 - yron ue~y KacaTen~aol K npoeKilBB TpeKa ua XOY 111 oc~m X, 
ot - yron ue~y K8C8T8~HOI K TpeKy Ill UJlOCKOCUD XOY 1 

Y.,l. - C118lll8HHH tpeKa no OCHU Y Ill Z COO!B8TCTB8BH0 1 

o - HH~6KC 1 JK831iB8D~I H8 !0 1 qTO B8niiJqBH8 OTHOCHTCH K 
aaqan~uol toqxe TpeKa, 

x.: = (z3-z/(Gi!+:2J~EJ.~(z3-i.), (I7) 

z T )-1( ) X'( = ( ~-Y) ( G T Gl + 1-),.y E y3 -y ' (IB) 

G - MaTpBua ~nyatyanBH pa~HSnBOHHYX noTep~ 
G

1
- MatpHQa uaoroKpaTaoro pacceRHBH*)/1D,If,I4/, 

•> Ha16onee npoctoe BYpaaea&e ~ns G1 npBBe~eao B pa6ote/I4/. 
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f - e~HBHqsaft YaTpB~a, 

'llxr, 1J._ - ~JIIcnepCBH 1118Yt!IPI'f8JiloBHX OliiH60K no OCflY Y Ill i! 
COOTB6!'CTB8HB0 1 

G~=G1 c~-~, 
~ !I 

Y('~)= Yo+ \s<n(~o+ ~ ~,.~ )J~ 
0 

~ s 
A l (A ( dal Z(~)=lo+ ~f~ olo-+ ~d.Sd~)d~) 

aft _ o, 3o [ H ( ...,. ,.. "] 
0

-!)- P.c~<l- z+ Hxc~j+H!1SinJ>)t<cJ-d. 1 

dct. 0,3 [ " } ] d~ = P.~~ Hy ~ J'- Hx Sin 

$ d.P 
P ""' \ dS d$ -t- Po , 

0 

dP _ 4 + (tl.e) 
ciS- -P·x~ dS uoH. 

(cu.~opuyxy (7)), 

q, == ae .. (en2T
1 

' 
T - TpaacnoBBPOBaRBe, 
~ - aa~aoe npa6xaaesze. 

(19) 

(20) 

(2!) 

{22) 

{23) 

(24) 

{25) 

B ycnOBiflX (I6) YOIHO B npaBHX qacTflX (22) I {23) C 
~ocTaToqso! ToqsocT•m aaueBBT~ P ,oL 1 fl ax aaqan~HYI o~eBKBKI 
p , ~ H ~ COOTB8!'CTB8HBO. B 8TBX &8 yCXOBiflX l~ onpeA8Xt!IBIH 
Haqax~BHX o~eaoK napaueTpoB YO&BO Bocnox~aoBaT~ca/13/. 

PaccuoTplll BiiA 118TPIUH G- c ue11eHTUI ~.:K • 
BypueHile (20) A.llfl OABOPOlHOro noXH il Jin J> ""}' 141188!' 

BiiA 
~ s 

Y=Y. + ~ ( r-~-o.~H-~ ~~)d~ (26) 

BwnoxBBB B (26) ycpeABeBBe no p~Ba~OBHHII noTepHII 1 Hcnom.
sya {7), nonyqmll B npeHe6pe&eHJIII BOHBSa~OHHHIII fiOT8pRIII 

8 

,• 

\ 
I 
I 

j 

I 
jf 
/. 
'1' t, 
l 

' 

Y=Yo-r Sj>CCJ':><I._ + (27) 

o 3 H ~oC.. ( ~ ..- )-
2 

[ ( 1£* $ ) at·* S J 
+ ~ x.en:i exp x.enz -1 - xFz 

Bb!paaeaMe ~.:t< HueeT BBA 

9-<K = (Y,-Yt){Y"-Y"), (28) 

rAe Y.. H y, BHq~cneHH nxs $ = $" • 
nocne noncTaHOBKH B (28) BHpa&eHHa (26) H (27) H BHnonHeHHH 

ycpe~aeHBH aHanoraqHo (I) nonyq~u 

( 
311 CUJ<:/..)z _. { ~ 'l.H[ :x:"-2_ ·f 

~iK ~ --Po - Xo b fiT ~-1}> 1-

] 

• n 

t x"\n-2)(f-x~t) + (X-1 r2

- X"
2 

( 3t) -t 

L
oo q_n·~ [x."'-l-1 n-3 n·3j(S)n·1s_ 

+ --- --X + (x-1) J __!!_-
(n 1)1 x - 1 X. X. 

n·S 
qn S" n 'im-~ m-2 5, m = 00 h } -J; n! ( xJ l·nii {1- (x- 1

) J ( xJ , 
r~e 2 t 

X== ~· , 

oo ~~ K oo K ,K f -{ 

-\=~S,(zK~1)!(t.2Kd)(~(-f) tr t+K) 

B~pa•eHHe ~na t nonyqeHO ~a 

P:2 =(f'P,2 w dr )( I~dr J 1= P.-~U+2f t). 
AsanorHqHQ (7) ~XH p-2 B TOqKe S UOEHO 

npM6XMEeHHOe BHpBSeHM8 

P-2
= f(exp{2 Sf(Xoen2Jf}, 

KOTOpOe Mcnon»ayeTCH npH BblBO~e (29). 
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A 

CJJe)tyet Huen :a BB)ty 1 'Ito pacnpe)tenealle ( Y - Yc. ) OUIIliBO ot 
HOPII8JJ~BOrOI IIOS!OIIJ IIPII118R8HHe 118!0){8 Haii118H~IHX Klla)tpBTOB (IS) 
se rapauHpyn nOJJyt~eHHll HaBCSoJJee alf1c»eKtRBHYX onesox ( p-1 1 } 1 Y ) •. 

3. OnpeJenes•e IIIDYx.ca aneKtposa 

h :aapaaesn (IS) 11ouo onpe,11;exsu 3 napauetpa ( P.-1 1 .flo , 
Yo ) npH ~HKCJIPOBaBBOII 1e* JIU ,. napoetpa ( p;' 1 jJ. 1 Y. 1 <Jt*). 
BYCSOp JJ;8JJ8811 JIB JCJJOBJIB KIBIIIJ118 )tiiCD8pCRJI oCSpatBOrO HIIDJJJ~Ca 
aJieKtposa sa :aceu paccllatpJIBaeiiOII usoaectBe tpexo:a. Iapaxtep no
:aeJJ;eBIIB JJ;HCnepCII !D3 II ~.., oCSpatsoro IIIJIJXiC81 COO!B8tCtli8BBO 
JJ;JJB cnyqae:a tpex H 'letHpex napoetpOB1 noKa3as sa plc.I. 

~ 

!f) it 

S" Szp s 

Pic. I. 
Iapaxtep DOB8JJ;8BJIH JJ;JicnepcJII 1)l H ~4 oCSpatsoro 

JIIIDYJJ~ca, cootBetct:aeBBO JJ;JJB cayqae:a onpeJJ;eJJeBJIH tpex 1 
t~etypex napaMetpo:a. 

10 

ITOB8)t8BI8 ~3 ll 88BIICIIIOC'II 0! S 110&8! CSYU OIIHCaHO 
tclPIIJJJOI Bl)t& 

~ ~ 
~-~S+~$+~5, (32) 

r~e nepBoe cnarae11oe oupe]texsetcs uorpeiBOCtBIII HsllepeBIIB 1 

Btopoe - MHoroxpatBKM paccesaaeu, tpet~e - ~Ktyaqael p&)tlaqaos
I!IYX IIOtep~ • llOB8~8BH8 fO.~t aBBJJDrllliBO ~3 1 BO IIIBIIIJII CJJ;BHBJt B 
C!OpOBJ CSOUIIX $ • 

OCSoasau11 pacnpeJJ;enesJa ucna tpeKOB no HX )tUBe qepas ;§ 1 
tor)ta )tHCIIapclm ~ oCSpatsoro IIIIIYXACa1 onpeJJ;enessoro no Bceuy 
IIBOK8CtBy tpeKOB 1 IIOKBO 8aiiiC8T~ B BIJJ;e 

~ $-· 

m-1 = ( ll\1. d!f d.S + ~ "'-t <U!, ei.S 
1..J J I..J3 dS J IVJ, .d.$ , 

o Sfl>. 

(33) 

rJJ;e 
Sy. - rpasnsoe ssat~esJie JJ;URH tpexa S ){JIB BYCSopa BetBI 

pacqeta: ecu S < Stp. 1 tO sa JJ;aBBOII tpexe 18 (IS) onpe]teJJBetCll 
3 napoetpa1 ecnz S~Stp. 1 to onpeJJ;exsetcs 4 napoatpa. 

Stp. saxo~tcll 13 ypa:aseBIR 

.v31 ,...1).ltl 
$.,.. $.,.. 

xotopoe BHteKaet JIB ycnoBIR IIIHHIIylla fiJ-
1 

no Szp . • 

(34) 

Pacqetsym ~opuyny JJ;JJB s,~ IIOJY'IBII np• ynpo•am•e• npeJJ;nono
aeBI11 qto Ba K~OII 13 tpeKOB 118Mep8HO BCero no 4 !fOqJtl C pa:aHHIII 
:aecauH. TorJJ;a ypaBsesle (34) aau••atcs B BaJJ;e 

' -4 _, 
.A S"'. + 13 St,. + C Slf'. -o. (35) 

qtOCSH CKOIID8BCJipOB8T~ CJJ;8JJaBIJD !&Kill OCSpaBOII IIOrpeiBOC!~~ 
B nporpa11111 BB8JJ;8B 8KCIIepH118B!8JJ~BO DOJJ;CSHpaeiiKI K081f1c»HIII8Bt Jl 

s .. ..,...z,. == Sl.p. ·.A + S~(1-1) (36) 

rJJ;e $"" oCSpa~8t B IIIBHIIJII f)3 • 

II 
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lloKaaeu, llTO npH onp6~6X6BHH qeT~pex napaueTpoB Ha B~pas6HHH 

( 18) u~ noJiyqaeM cue111eHH~6 o~6HKH p-
1 

H j . 
nJIK npOCTOrO CJiyllaH H3Y6p6HHR Ba TpeKe 1{6T~6X TO'l6K C paBB~-

1114 Becaum noJiyllHY 

""' -1 ( -1 f /)-( p- 1 = P., + 2 f? - 2 n , (37) 
- f -1 

Xofn2 fl. -/3 !t) 
~·=-.3----;s-· 21f'+P,"'-1r' ' (38) 

r~e 143JIY'l6HH6 r -KB8HTOB npe~noJiaraeTCH np014CXO~IlliiHY TOJII>KO BO 
BTOpot.l 14 Tp6TI>6t.l TO'IKSX TpeKa, HMllYJII>C~ f!. , P:, 14 f>z_ OTHOCilTCH 
COOTB6TCTB6BHO K nepBOMy, BTOpOYY H Tp6TI>6YY 14HTepBaJiaY. 

~3 (37) 14116611 

~ rf 11j If If ) P =To \- - E Je + · · · ' (39) 

"c~2 ,..,., 
- f qji{ Je ~ (1 I X ~ ) J3 ~'/- -t-toS-Xo Po i'ni- -6 Xoenz + ·· ~ (40) 

r~e t= f. 
-1 

8TH B~paseHHil llOK83~B8nT,'ITO OU6HKH p H ~ CM6!116H~. 
B~nonaeaaaa aa SBM 'IHcneaaall npoB6pKa no~TBep~14Jia aaJIH'IHe 

CHCT6U8TI4'16CKOrO CM6!116HI41l B 0~6HKSX p·t H ~ H ~Jill 06!116rO CJiy'laH. 
BeJIH'li4HY CHCT6li8TH'l6CKOrO CM61116HHil p- 1 UOSHO B~QHCJIHTI> ~ByMR 
cnoco6aum: 

!) H3 ~opuynu (39), Ky~a BXO~HT ~, ~~ 

2) H3 ~OPMYJI (37)-(38), HCITOJII>3Yil HH~HBH~SJII>Hyn O~eHKY le 

~Jill Kas~oro ma rpeKoB. 1 

llpl4ueaeame BToporo cnoco6a ~aeT aaaqmTeJII>HO uea:&myn 
~HcnepCH~ B6JIH'IHH~ p·f 

PaCCUOTpHU ~Ba nyTH B~QHCJI6HHil CY61116HHil C HCUOJII>30B8HH6Y 

HH~HBH~Y8JII>HOrO if•. 
~t) p=ru- ~·- oueHKH p- 1 H Je' ... nonyttaeMble ~JIH KaJit,lloro TpeKa 

B OT,ll6Jli>HOCTH, B OTJIH'lHe OT BeJIH'IHH!l X' .. , Xapa.KTeplii3Y~III61 
BC~ B~60pKy. 
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a) 0np6~6JIBB 143 yCJIOBiilll UI4HHYyYa (18) Ha6op napaueTpOB 
( p· 1 , p , y , :if"' ) , npOHSBO~HU 3aJI6HY ~ -- Je HOB., r~e 

""' c:- ,....,_ 
Je~. = 'f (x ) ' {41) 

1'1 CHOBa B~'IHCJIH6Y 0~6HKB ( p- 1
,}, Y ) npltl ~HKCHpOBSHHOY 3H8'l6HIIIH 

~"HoB • ~YHK~BH g:: no~6BpaeTCH T8K, 'IT06~ 0~6HK8 P-
1 

He HUeJia 
CY6!116HBH. nna npOCTOrO CJIY'l81l Tp6K81 COCTOilUI6rO HS 'l6T~peX paBHO

B6CH~ TO'l6K, HY66Y 

-- 2 '-' ~ (1 7 ii• ~ ) .,. x~ +---
Je llo8. = 3 12 x. e,.z ( 42) 

-f 
6) Moaao cocTaBHTI> ma BHpaseHHA (37)-{38) BeJIH'lHHY P*~ 

T8K, 'IT06~ ~~~ C0Bfl8,ll8JIO C Po-f ITO Kpat.lHeA Mep6 ~0 BeJIH'lHHY 
nepBOrO nopll~Ka OTHOCHT6Jli>HO tfJe* • JlerKO BH~eTI>, 'lTO IIOEHO UOJIO

UTI> 

P..-f "='1 /j ( ~Iff) ... =Pl,-~-2~ (43) 

Tor~ a 

p:,.' = P~ 1 [1-4(ie~t:t)j, {44) 

a~ec:r. 

t= f. 
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4. Onacaa1e nporpBMMM 

PaccuatpiBaeuHI anropi!M onpe~e~es1s napaMetpoB aneKtposa 
(cu.plc.2) peaXHaoBaa B nporpauMe reouetplqecKol peKoBC!PJKQJI 
"I-7•/8/. 

Pic. 2. 
B~os-cxen nporpBJOJs onpe~e~eBIH napBMnpoB aneu

poaa. 

UapBM8!pY 8~8K!POB8 onpe~eXftD!CB B3 npe~B8pi!8X.BO BYUCAeB
BYX DpOC!p8BC!B8BBYX KOOp~BB8! !OqeK !p8K81 BX OIB60K I KOMDOB8H! 
uarD!I0110 nou B BBMepeusx touax. 

Haqan~aoe npB6aHZ8BI8AaB napBM8!pOB BYUCU8!Cft CDOC060M 1 

npBBe~eBBYM B pa60!8X/6,I2/. 

14 

I ~ 

HBM8B8BB8 HMDJ~Ca 8X8K!POB8 B~OX. DO !p8KJ 3~88!CB B BB~e 

r~e 

dP __ a~e(o~ v2 . .2 ) 
d$- V3 ~~ f-vll- v + az~ -

V - CKOpOC!~ 8X8K!pOB81 

P{I-+IJ. 0 
Xo r' 

a,~,a2~ - KO~Iti8B!Y\ 8~81liUI8 BOBH88!VIOBBY8 DO!epB, 
€ - KOBC!aB!a/I3! • 

B aaqec!Be qetBeptoro napBMetpa B nporpaMMe zcnon~ayetcs 
ae~ 

9- = en2 . 

\45) 

B Baqu~BOM npi6.1HZ8BD BBU8Bie Ci, ~BKCIPOB8BO: q,_-:1. 
a~a8!Cft B G~OK8 CONS (<{1 = CONS(22) ) • 3saqeBBft 'i.-·l ~U 
pasuqasx x 11 t npue~ess ll taG.u~e 3. 

B saqan~BOM np16n~~zeszz MOSBO orpasBut~cs o~BBM aaaqes•e• ~· 
B&GpaBBYM ~Xft cpe~Bero SBaqe&BS t DO BC81 COliOKJDBOC!I I&UepeB
HYX !p8KOllo 

nocae paGots G1oxa sa~soro npiGnazesas 1ueeu sa~~ase 
o~eBKI aunyuca P 1 yrn norpyus1s o<. • no ~puy1e (8) B npo
rpBMue npOHBliO~I!Cft BYUCI8BI8 IB!8pBUa SS ( 5': CON5(64)). 
noxaraeu t • JS ( Xo en2 Y1 

• 

Ecu $ "' 8 S , to sa tuou !peae npaa!necu ae:aoauozso 
onpe~exat~ np1 npocuotpe, GYIO aH laxyqesae, noatouy np1 B~aqe 
peayutato:a nporpBMus C!aBI!CB cneQJausas ue!Ka. 

~u onpe~exeaas Be!BI pacqeta no ~opMyxe (36) seoGxo~BMo 
HMen :ae.uUBJ ae*. Sta :aexausa 11ozet Gsu Bsucneaa no ~OPJIY~e 
( 4), 1cxo~s 11 t 1 nopor8 o6peaaBBB ae. , Botopd 6YJI yctaso:a..ea 
np1 npocMotpe 1 ~aa B 6JroKe co~S ( ae • coN'S (62)). 

llu $ > S?.p. onpe~eueM 4 napuetpa 1 B BaqectBe aa~aoro 
npB6DUBIIl ~xs napuetpa ~ 6epe11 Cj_- ae• ( en2 I 1 

• 

B npo~ecce Jtep8~1 1&-88 ~IJKtJ8QJI D8PBM8!P ~ ~1ft O!~e~~

asx tpeBOll 110zet BHI!I 88 npe~eiK od~aC!I ero onpe~exe&IB 
(0, Cf_rnax ) • B C.Q'U8 liYXO~a CJ. 88 BIUII npe~U ~81AB81118 
nep~l ~u ( P.- 1

, /'o , Y.. ) BYDOUftll!Cft nps ~KCIPOBBBBOII 

<i,tllin • 
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I 

ilpM ~>~max ecTecTBeHHO npe~nonosHTI>, qTo 6on11mo~ c6poc 
HYeeT ueCTO B KOH~e TpeKa, il03TOYy OT6paC~BB~TCH ~Be nocne~HM6 
T01{Kirt Ha TpeKe H MTepa~HOHH~ npo~ecc npo~OXE86TCH, H8qftH8fi CO 
aaaqeHI4fi 9- =<j_,ux • t:j,a)l = ~~"'- onpe~enHeTCH lrt3 
ycJIOBH~ npocuoTpa H a~aeTCH B 6JIOK8 CONS (~mQJC=CONS(63)). 
Cpe~aee no Bee~ B~opKe aaaqeaHe Bunyni>ca, B~q~cnaeuoro no BeTBH 
c qeT~puH napaueTpaum, aaBHC14T OT BenJ4qHHJ:i CJ._maJ( : qeu 6on11me 
tt ,,.,x , T6U 60JI1>!16 p • 

;nna S ~ S1.p. onpe~enaeT 3 napaueTpa npH if.JHKCHpoBaaaou 
CJ_= q_f • 

QqeBH~Ho, qTo cpe~aee aaaqeaHe P , onpe~eJieaaoe ~na TaKHX 
TpeKOB, 38BHCHT OT B~6paHHOrO 3H81{8HHH ~f 

8To aaaqeaHe q
1 

BH6Hpa10T, Bcxo~a Ha pacnpe~eneaHa 
llOT6ph Ha 143JiyqeaHe ~na TpeKOB, KOTOp~e B~mnH HB B6TB1> C Tpeua 
napaueTpauH. rpy6o roBopa, Bee TaKHe TpeKH HMe~T noTepH, 6nH3KHe 
K(at:P ). 

;nna npoBepKH anropHTYOB nporpauu~ 6HnH creaepHpoBaH~ ~Be 
rpynn~ 3Jl6KTpOHH~ Tp6KOB B nponaRe, no 500 Tp6KOB B K8E~O~ rpyn
ne. reaepa~Ha npoBo~Hnaci> B uarHHTHO» none c H = !,67 TJI. npH 
~ = !,57 H ol = 0. MaKCHUBJll>HOe KOXJrtqecTBO lrt3UepeHH~ ToqeK Ha 
TpeKe - 2Ii TpeK o6p~Banca, ecnH noTepH aa HanyqeaHe aa n~ou 
yqacTKe ~n~rtao~ ts npeB~anm 0,6PTeKylllee ( ~ = 0,6) HnH ecnH 
yron nosopoTa TpeKa npeB~man i . -

ilepsaa rpynna c aaqani>HHY Hunyni>cou 300 MaB/C ( ~m~x =30 cu, 
E S = 9 cu) 6Hna o6pa6oTaHa nporpauuolt nonaocTI>ll. 

ITplrt 66pa6oTKe BTopoR rpynn~ c aaqaJII>H~M ~rtunyni>cou BOO MaB/c 
( S,ax : 70 CM, d~ = !4 CU) nporpauua OT6paKOBana 5 TpeKOB, 
14U8BWHX peaKHe HCK8&6HIH 143-38 MHOrOKp8THOrO paCC6HHJ4R, 

Ha qacTB TpeKOB B Kaa~oR Ha rpynn 6Hno a~aqHTeni>aoe 
HBe B cauou aaqane (npasaa qacTI> pacnpe~eneHHH ~~1 

16 

Hanyqe-
' p1.1c.3). 

I 
60 

"10 

20 
I 

q8 1 

+ 
I ~ 

60 
r 

J Ll~ j 
f3 

If a) 6 P~ {f¥F1. 

~ 
I -ao 

+ 
60 

1.59 j3 

6) 2. p-t. c9l;-J 
PIC, 3, -· Pacnpe~eneame q~cna cnyqaeB no P 1rt j3 • 
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llpB BYqHcnesiX cpe~HHX ssaqesBit TaKae cnyq&~ BCKn~qanHch, 
T8K K8K OBI non~anB 88 !pH o•HdKH. 

BH.Jt pacnpe.~tenesBit .JtM p- 1 
1 p npe~cnBneB sa pmc .3, 

cpe.~tHBe asaqesas paanmqsHX Benaqms - B Tadna~e 4. 
Ka pBc.3 B Tadnm~ 4 cne.~tyeT, qTo uporpaKMa npaBinhHOonpe~e

nneT napauetpN H HX omH6KH. 
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22 HHBapH 1973 ro~a. 

Ta6naua. I. 

__ -~K- ~ _o.:.I~ _~·:a __ ~-~o- _o.:.4~ __ o.:.5~ _ ~·~0-
-----------------------------

o.oi I 0.1011 o.2096 ~.3249 o.4496 o.5865 o.7400 
0.02 0.1008 0.2079 0.3226 0.4469 0.5836 0.7373 
0.04 0.0990 0.2046 0.3181 0.4415 0.5779 0.7319 
0.08 0.0957 0.1983 0.3094 0.4312 0.5668 0.7213 
0.16 0.0896 0.1868 0.2934 0.4118 0.5456 0.7006 
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I 

Ta6nHI.~a 2 

T Q 0 • 1 0. 3 0. 5 0. 7 0. 9 J 

=====================================================:z:::: 
KAPPA6 I Q,oooo o,oooo o,ooo5 o,o16o o,21ft9 oa 

I KAPPAl I 0,0000 0,0000 0,0006 0,0173 0,2337 1 
I KAPPA I 1,0000 0,0000 0,0006 0,0161 0,2204 10 

0,1 I KAPPA J J,OOOO 0,0000 0,0006 0,0162 0,2219 5 

-----------------------------------------------------------
I KAPPAO I ),0000 0,0014 0,0177 0,0992 0,4104 CIO 

KAPPAl t Q. 0000 0,0016 0,0205 o,114o 0,4539 1 
KAPPA I J,OOOO 0,0014 0,0180 0,1007 0,4150 1n 

0. 2 I ~.APPA I ),0000 0. 0014 0,0183 0,1022 0,4195 5 

-----------------------------------------------------------
~APPAO I 0,0003 0,0102 0,0573 0,1882 0,5196 OQ 

>APPAl t ,1, 0003 o,o126 o,o7o5 0,2263 0,51!72 1 
KAPPA I 0,0003 0,0104 0,0587 0,1921 0,5270 10 

0. 3 1 r.APPo l 0,0003 0,0107 0,0600 0,1961 0,5343 5 

-----------------------------------------------------------

0. 4 

'· APPA 0 
~APPAl 

~ A P P A 
~APPA 

J,001~ 

J. 0023 
0,001~ 

J,0010 

0. 02Al 
0,0368 
0. 0290 
0,0299 

0,1046 
0,1350 
0. 10 '18 
0,1109 

0,2634 
0,3278 
0,2703 
0,2771 

0,5905 C10 
0,6769 1 
0,6005 1o 
0,6100 ~ 

-----------------------------------------------------------~APPAO I o-oo56 o-o519 o·t5t6 ~-3253 o 6409 oo 
~APPAl I o:oo79 o:o7 1 5 o:2o35 o:4156 o:74t5 , 
KAPP~ I J,0059 0,05)9 0,1571 0,3353 0,6530 10 

0,5 I KAPPA I J,0061 0,0559 0,1625 0,3450 0,6645 ~ 

-----------------------------------------------------------
I ,APPAO t 
I ~APPAl I 
I KAPPA I 

0,6 I ~APPA J 

0,0122 
J,0179 
0,012A 
),0133 

0,0785 
t). 1131 
o.o~22 
0,0857 

0,1953 
0,2707 
0,2035 
0,2115 

0,3766 
0,4907 
0,3896 
0. 4022 

0,67117 co 
0,7900 1 
o,69H 1n 
0,7060 ~ ______________ " ___________________________________________ _ 

~APPA~ I ) . 0 21 2 0,1061 0,23~2 0,4197 0,7084 co 
~APPAl I J,0326 0,1585 0,3346 0. 5552 0,8275 1 
KAPPA I J,0223 0,1117 0,2462 0,4356 0,7241 1 ~ 

0. 7 I KAPPA 1 Q. 0235 0,1171 0,2569 0,4509 0. 73118 ______________ " ____________________________________________ 

KAPPAO 1 J,0321 0,1334 0,2713 0,4564 0,7324 00 
KAPPAl I '1, 0516 0,2056 0,3943 0,6106 0,8571 1 
KAPPA I .1. 0 3 41 0,1412 o, H52 0,4751 0,7497 1" 

0. 8 I ~APPA I 0,0362 0. 14!19 0,2988 ,o,493o 0. 7655 5 
••••••••••••••M••••••••••••••••••••••••••••••••-••••••••••• 

i<APPAQ 1 J. 0445 0,1598 0,3039 0,48110 0,7'22 -KAPPAl t 0,0743 0,2531 0,4494 0. 6585 0,8!108 1 
KAPP~ t J. 0476 0,1701 0,32011 0,5095 0,7709 1 n 

0. 9 I KAPPA l J,0507 0,1801 0,3371 0,5297 o, 78H 

------------·-"·-------------------------------------------

20 

Ta6mn.1a 3 

T I KaP~A I ,2 I ,~ 1 ,6 
============~=~====,====~=~=========u============= 

1 r-K• 1 0.01~~I 0, 0 7051 0,23251 
0,02 1 C0NS22=LOG2/K• 1 3,3~~21 1,,5111 Q,9401I 

------------------------~----------- -------------1 F-K• 1 o:o1•1I o.~7481 o.247JI 
0,04 1 C0NS22=LOG2/~* I 3,38781 1,56981 C,94701 

·------------------·----------------·-------------1 r-K• 1 0~0148 1 O~o789J 0,26161 
o,o6 t CONS~2=LOG21~• I 3,44141 1,5886J 0 ,95401 

----------------------------------- --------------1 F-K• 1 o:ol!51 o:J8281 o,27561 
0,08 1 C0Ns22:LOG2/K• I J,49Stl 1,60741 o,96101 

-----------------------------------.. -------------1 F-K• I 0~01621 0,J86SI 0,28921 
0,10 1 C0NS22=L0G2/K• 1 3,54881 1,&2631 0,96801 

·----;·----;=~=-------~--~:0~~;~--;:;;;~~--o:;~;~~ 
0,12 I CONS22=LOG2/~• I 3,6Q261 1,~452! 0,97511 

--------------------------------------------------1 r-K. 1 o.ot731 o.a'JJI o,JISJI 
0,14 I C0NS22:LOG2/K*· I 3,65641 1,~6~21 0,9R22I 

--------------------------------------------------I F-K• 1 0,01781 0,~96SJ 0,32781 
0,16 1 C0NS22=LOG21K• I 3,71021 I.~BJIJ 0,9893I 

--------------------------------------------------
I r·K• I 

0,18 t C0NS22=LOG2/K• I 
o.oi8JI 
3,76401 

0. ,)9961 
I. 7' 0 211 

o.J400t 
o,996St 

--------------------------------------------------I F·K• I O,oteBI 0,10251 0,35181 
0,20 I cONS22=LDG21~* I J,8179I 1,7212I 1,00381 

·-------------------------------------------------1 r-K• I O.Ot93I 0,!0521 O,J6J2t 
0,22 I C0Ns22=LOG2/~* I J,S7181 1,/402I t,OtiOI 

·----;-----;:~:-------~--;~~~;;~--~:i;;;~--0:;;~~~ 
0,24 1 C0NS22=L0G2/~* I 3,92!71 I,~59JI t.Ot8Jt 

----·--------------·------------------------------
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Ta<lmu~a 4 

Pe3yn»TaTH npoBepKH nporpaKMH 

p-I (rsB/c)-I 

4 p-I (raB/C)-I 

P;~a.=3,33(raB/c)-I 
(300 M8B/C) 

3,3I 

0,02 

~p-I - p-I)2 (raB/C)-I 0,40 

(P-P)2/.D (P) O,B9io,07 

j p~. I,57000 

Aj> p8,Jt. 0,00045 

VY>-ft>! p8,1t. 0,0070 

(f>- flY/D(JJ} 0,90 :t 0,06 

22 

P;~H. =I,25(raB/C)-I 
(BOO llaB/c) 

I,25 

o,oi 

O,I9 

0,96io,07 

I,57022 

0,00022 

0,0048 

I,o5±o,o6 


