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BBB):lBHHB 

B aacTOH!UBH pa6oTe H3J10lKBHbi pe3yJ1hT8Tbi o6pa6oTKH oKono 1000 rr- p

-B38HMoneilcTBHil, nony"<IBHHbiX B 2-MeTpOBOH ny3bipbKOBOH K8Mepe/ 1/ np:H 

HMIIyJlhCB nepBH"'IHbiX TT- -MB30HOB 2, 75 f::m/c. 0T6op C06biTHH 0 HCCJ1BJ:l0B8-

HHB pa60Tbl IIporpaMMbl reOMBTpH"'IBCKOH peKOHCTpyKUHH 1-8112/ 0 OIIpBJ:\BJlBHHB 

OIIIH60K B napaMeTpax H T.):l. H3J10)KBHbl B 1 "'I8CTH pa60Tbl t8! • 3necb Mbl 

OCT8HOBHMCH noapo6Hee H8 p83DBJ1BHHH C06hlTHH no OTJ:lBJlhHhlM K8HahaM pe-

8KUH:l!: C :HCnOJ1h30B8HHBM nporpaMMbl 10-3Q/3/ 0 8 T8K)KB Cp8BHHM MB)KJ:ly 

co6oil pe3yJ1hT8Tbl o6c"<IeTa ITO CHCTeMe IIporpaMM DJlH M8IIlHH E3CM -4 H Ha

IIlBH nporpaMMB reoMeTpH"'IBCKOH l'l KHHBM8Tl'I"'IBCKOH o6pa60TKH C06biTl'IH "fc0-
/4/ 

<l>YIT-1" DJlH M8IIll'IH CDC-l604A l'l E3CM-8. 

2 
§ 1. PacnpeaeneHHH BBJlH"<IHH X DJlH OTDBJlhHbiX K8 H8J10B. 

2 
CpeDHHe 3Ha"<IeHHH X 

fiOCJlB o6pa6oTKH no KHHBM8TH"'IBCKOH nporpaMMB 10-30/
3

/ BCB C06bi

THH 6hlJ1H IIpOBBpBHhl B!UB pa3 0 IIpH"'IBM Tpe60B8J10Cb COOTBBTCTBHB Bhl6paHHOH 

rHIIOTB3B It 

a) HOHH38UHH "<I8CTHU 0 

6) H8J1HqHH y -KBaHTOB 0 

B) BBJlH"'IHHbl HBDOCTaJOIUBH MaCChio 

Co6hlTHB C"<IHTanoch yaoBnefBopHJOIUHM naaHoil rHnoTe3e, ecnH BenH

~ 

qHHa X min HB npBBbiUJaJla 3Ha"<IBHHH 0 COOTBBTCTByJOIU.ero 1% ypOBHJO DO-

CTOBBpHOCTH. fl~THBOpB"'IHH MB)KDY Tpe6oBaHHHMH (a), (6), (B) H KHH8M8-

3 



TwtecKoti: :~~aeHTHqm:KaiiHeti: ae o6aapy)KeHo, Bee co6biTHSI 1 HMeJOIIIHe 6onbll1He 

oTpHIIaTenbHbie sHa"!eHHSI KBaapaToB aeaocTaJOIIIHX Mace M 
2 
<- 1. to6 ( M aB) 2, 

KaK rrpaBHJI0
1 

He yJ:lOBJieTBOpSIJIH I"HITOTe3aM 1 HMe!OII!HM "'HCJIO ypaBHeHHll CBSI-

3:11 £~ 1 TaKHe co6biTHSI 1 r{o-BH):lHMoMy, eme rrepea rrporpaMMOii HaeHTH-

<jJHKallHH MO)KHO OT6paCbiBaTb KaK B3aHMO):lellCTBHSI 11 -Me30HOB C HyKJIO-

aaMH stapa yrnepoaa. PacrrpeaeneHHSI KBaapaToB HeaocTaJOIIIHX Mace anSI pas-

Hb!X KaHaJIOB peaKIIHH 11 P rrpHBeaeHbi aa pRe, 1,2. 
2 

Ha pHc, 3-5 rrpHBeaeHhi pacrrpeaerreHHSI BeJIH"'HH X ):lJISI O):lH03Ha"'HO 

HaeHTH<iJHIIHpoBaHHhiX co6biTHfi. Co6biTHSI1 B KOTOpbiX Hapstay c rHrroTe3ofi, HMe

JOIIIefi 4 ypaBHeHHSI CBSI3H -4 CFIT , rrpoxoaHT eme KaKast-nH6o apyrast, aa 

OCHOBaHHH MoaenHpOBaHHSI rrpoueccoB 6hiJIH OTHeceHbl K I"HITOTe3e 4CFIT /8/, 

B Ta6n. I rrpHBeaeHbi cpeaaHe sHa"!eHHSI X 2 anSI pasnH"'HbiX KaHanoB 

:1 
peaKllHH rrpH ycJIOBHH orpaHH"'eHHSI 3Ha"'eHHSIMH X , COOTBeTCTBY!OlllHMH 1% 

ypoBHJO aocToBepaocTH. B aTotl: Ta6nHue rrpHBeaeHbi aaHHbie TonbKO anSI oa-

aosHa"'HO H):leHTH<jJHIIHpOBaHHb!X I"HIIOTe3, 

N9No 

II 

III 

IV 
v 
Vt 
VII 

VID 
IX 

X 

Bcero 

PeaKUIHI 

rr- p _, rr p 

rr-p _, rr-p rr 0 

Ta6n11ua 

lJIICJIO 

co6bi
TIIil 

82 

98 

rr-p -> rr-rr+ n 128 

7T- p ->17-p k 17 ° ( k > l) l 213 
rr- p -> 17""77 +n k 17 o (k ~ l ) J 

- - + 17 p ->.17 prr rr 

rr-p_,17-p17+17-17 0 

8 

25 

17-p _,,;- tr +" -17 + n 24 
17-p_,17-p17+17-k170 (k>ll } 

rr-p_,17-17+17-rr+nk17°(k >l) 27 

605 

CpeaHee 

x2 

5,90 

2,16 

1,86 

3,63 

2,55 

2,04 ~ 

CpellHIIII Benii'IIIHa 
M2 (fsB)2 

H91lo 

-0,0220 

0,034 

1,090 

0,0218 

0,0094 

0, 7681 

~.~ 
·~,., · .. 1,1. 
;V 
,,1: 

~,~ ~ 

·· ... ~.·. ,,. 
·~: 

1. ·~ 1 
~ 
:~~ 

'·.~ ~t· 

'·1, 

i 

',•! 

I 
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Yl MeeTCSI HeKOTOpoe "'HCJIO C06biTHH 1 yAOBJieTBGpSI!OIIIHX I 

aoii rHrroTese, Ta6n:~~uall aeMoHcTpHpyeT aToT ¢aKT, 

Ta6n11ua II 

PeaKUIIH 'I11cno co6biTIIil Cpeauee CpE 

X 2 B9Jl 
M 2 

Ji 

5,13 -0~ 

2,89 -01 

17-p->17-p } 

rr- p ·•17- p17 ° 10 

2,11 o. 

1,70 o, } 17-p·•17-p17° 88 

17-p ,.17-17+ n 

17-p ->17-p17+ tr- rr 0 
1,27 o, 

77-p-4rr-rr+rr-TT+ n 
13 2,79 o, 

Bcero 111 

§ 2. CooTHomeaHe oTaenbHhiX KaaanoB. CeqeHHSI 

llnst OllBHKH COOTHOIIIeHHH OT):leJibHhlX KaHaJIOB 1 a T8K)Ke 

Mbl OTo6panH "!8CTb rrneHOK 1 H8HJIY"'IIIHX ITO Ka"'eCTBY 1 rae ME 

ITOTepH C06hlTHH MHHHM8JibHhl, 

0THOCHTeJibHO yrrpyrHX B3aHMO):leHCTBHH Hy)KHO OTMeTHT 

C05b!THSI 1 KOTOpbie yaOBJIBTBOpSI!OT 1 KpoMe yrrpyroii I"HITOTB3bl1 

6y):lb Apyroil, OTHOCHJIHCb K yrrpyrHM B3aHMOAeHCTBHSIMj ( 6) !IDE 

sHaqenHe x 2 anSI yhpyrol! rHrroTe3hl rrpH rpan:~~ue o6pesaHI 

ABJieHHSI, paBHOH 14, 38BbiilleHO OTHOCHTBJ!bHO TeopeTH"'BCKOI"O 

MBpHO Ha 20%, TO AJIH yrrpyrHX C05biTHll 3Ha'IBHHB rpaHHllbl 061 

Manocb paBHbiM 20; (B) aa ocHoBe aaan:~~sa pacrrpeaeneHHSI r 

HMITyJibCY ):lJISI yrrpyrHX B38HMO):leHCTBHH OllBHBH0 1 'ITO ITOTepH 

THH C MeAJIBHHbiMH !IpOTOHaMH ( HMliYJibC AD 250 M 9B/ C) COCTa] 

3Ta !IO!IpaBKa Y'ITBHa !IpH OllBHKB COOTHOiliBHHH· M&)KAY KaHana~ 
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THqmKauHett He OOHapy)!{eHo. Bee COOb!THSI, HMeJOII]He OOJlblliHe 

2 r 3Ha'!eHHSI KBaJlpaTOB HellOCTaiO.II]HX Mace M <- 1. 106 ( M 9B) 2, 

~e yllOBJieTBOpSIJIH I'HIIOTe3aM 0 HMeJOIIIHM 'IHCJIO ypaBHeHHtf CBSI

He co6brTHH, rio-BHilHMOMy, eme rrepell rrporpaMMott HlleHTH-

0 OTopaCb!B8Tb KaK B3aHMOJletfCTBHSI TT -Me30HOB C HyKJIO-

epona. PacrrpeneneHHSI KBanpaToB HenocTaJOIIIHX Mace nnH pas-

peaKUIIH TT p !IpHBeJleHbl Ha pHCo 1,2, 
2 

3-5 rrpHaeneHbi pacrrpeneneHHSI aeJIH'IHH X JlJISI 0JlH03H8'1HO 

HHbiX COObiTIIHo Coob!THSI 0 B KOTOpb!X HapSIJlY C I'li!IOTesoil:, I!Me

eHIISI CBS13li -4 CFIT , rrpoxonHT eme KaKaSI-JIHoo npyraH, Ha 

enHpoaaHHSI rrpoueccoB ohiJIH OTHeceHbi K rHIIOTese 4CFIT I 8!. 

I rrpHBeneHbi cpenHHe sHa'!eHHSI X 2 JlJISI pasnH'IHbiX KaHanoB 

2 
CJIOBIIH orpaHH'!eHHSI 3Ha'!eHHSIMH X , COOTBeTCTBYIOII]IIMH 1% 

epHoCTH, B sToil: TaonHue rrpHBeneHbi naHHbre TOJlhKO LIJISI Oll

TH¢HuHpoBaHHhlX I'li!IOTe3, 

eaKUI!SI 

_, Tl p 

_, "-1' "o 

_, TT-rr+ n 

Ta6n11ua 

tfncno 
co6br
Tnli 

82 

98 

128 

!-'"-P k" 
0 

(k > l)} 213 
'_, TT-TT +n k TT o (k > l ) 

- + 
·" P" " 
Tl-pTT+Tl-TT O 

8 

25 

TT- TT +" -TT + n 24 
TT-pTT+TT-kTTO (k>l) } 

Tl-TT+Tl-TT+ n kTT 0 (k >l) 27 

605 

4 

.... ', 

Cpeaaee 

X 2 

-
5,90 

2,16 

1,86 

3,63 

2,55 

2,04 ~ 

Cpei!HHH aenn'!I!Ha 
M 2 (r3a)2 

aea, 

-0,0220 

0,034 

1,090 

0, 0218 

0,0094 

0, 7681 
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VlMeeTcSI HeKoTopoe '!Hcno coobiTHil:, yJloaneTBGpSIIOII]HX 6onee '!eM on

Hoi! rHrroTese. TaonHuall JleMOHCTpHpyeT sToT ¢aKT. 

Ta6nnua II 

PeaKUI!H tfncno co6biTnli 

71 -P_,"-P } 

71-P -' 71-1' 71 
0 

10 

TT-p •TT-PTT o } 
TT-p ->TT-TT+ n 

88 

- - + - 0 
Tl p ->TT p TT TT TT 

TT-p_,Tl-TT+TT-TT+ n 13 

Bcero 111 

Cpeauee 

X 2 

5,13 

2,89 

21 II 

1,70 

1,27 

2,79 

Cpei!HHH 
BeJIII'IIIH8 

2 M 
2 

(r3a) 
a ea. 

-o,oo 175 

-0,00049 

o, 14659 

o,88728 

0,00087 

o,590I9 

§ 2. CooTHollleHHe oTnenbHbiX KaHanoa. Ce'!eHHSI 

.[lJISI OU8HKII COOTHOilleHHH OTJleJihHbiX KaHaJIOB 1 a TaK)!{e OU8HKH Ce'!eHHH 

Mbl OTOopaJIH '!aCTb IIJieHOK 0 HaHJIY'illlliX !10 Ka'leCTBy, I'Jle Mbl C'IHTaeM, 'ITO 

IIOTepH COOb!THil: MHHHM8JlhHb!, 

0THOCHTeJihHO yrrpyrHX B38HMOJlei!:CTBHil: Hy)!{HO OTMeTHTh
0 

'ITO (a) BCe 

coobrTHH, KOTOpbre ynoaneTBopSIJOT, KpoMe yrrpyroil: rHrroTeSbr, eme KaKoii-HH

oynh Jlpyroil:, OTHOCIIJlliCh K yrrpyrHM B3aliMOJl8HCTBHSIMj (5) IIOCKOJihKy cpenaee 
,, 2 

3Ha'!eHHe x 2 
JlJlSI yrrpyroil: I'll!IOTe3hl !IpH rpaanue oopesaHHSI X -pacrrpe-

neneHHSI, paBHOti 14, SaBbiilleHO OTHOCHT8JlhHO TeopeTH'IeCKOI'O 3H8'18HIISI IIpH

MepHO Ha 20%, TO JlJIH yrrpyrHX COOb!THil: 3Ha'!eHHe rpaHHUbl Oope38HIISI !Ipi!Hii

M8J10Ch paaHbiM 20; (B) Ha ocaoae aaanrrsa pacrrpeneneHHSI rro rrepenaaaoMy 

HMIIYJlbCy JlJISI yrrpyrrrx B38HMOJleticTBHH OUeHeHo, 'ITO ITOTeprr yrrpyrrrx COObi

THH C M8JlJ18HHb!Mii !IpOTOHaMH ( liMIIyJlhC LlO 250 M 8B/ C) COCT8BJISIIOT ( 26 t_3) %, 

3Ta IIOIIpaBKa Y'!TeHa rrprr OU8HKe COOTHOilleHI!tf· M8)!{L1Y KaHanaMI!, 

5 
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N 

-.20 -10 0 .10 M"·([3~t 

p I!C, 1, p acrrpBJlBllBHI!B KBaJlpa l'OB HBJlOCl'a!Ollii!X MaCC JlJJSI peaKUIII! 77-p ->17 -p. 
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PHc. 2. PacrrpeAe.neHHSI KBaJlparoB HBJlDCTaJOWHX Mace AnSI Kaf 

a) 11-p -. 11-11+n; 6) 11-p ~•77-p 11°. 3awl'pi!XOBaHHbiB o6 

K HB0JlH03HaqHO HJlBHl'H¢1!UIIPOB8HHhlM C06hll'I!SIM, 
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N 

.20 -:10 0 .10 M"-(f3bt 

acrrpeaeneHI!e KBaapa TOB HeAOCTa!OIIUIX MaCe AITH peaKUIII! 77-p->77 -p. 
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10 

5 

I D D 
-1.5 -1.0 -as n (J5 1.0 7.:> 2D 25 ."in 35 4lJ 

~l(r3&)1 
·30 
N 

·20 

1r-pr• 
5) 

15 

P11c. 2. PacrrpeaerreHI!H KBaaparoa HeaocraJOmHx Mace anH KaHanoa peaKUIIII 

a) 17 -p -> 17- 17 + n ; 6) 17- p -> 17 -p 17 O • 3awTpi!XOBaHHbie o6naCTII OTHOCHTCH 

K HeOAH03HaqHQ 11AeHTII¢11UI!pODaHHWM C06WTI!HM, 
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1511 \ 151{\ 

IOH I ao i II t 
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aJ 

15 ~I 1\ 
C) 
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16 i! Jr·p 
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P11c, 3, X pacrrpeneneHI!51 nnH yrrpyrDil riiiiDTeabi 11 p -> 11 p a) IID 

rrpDrpaMMe "1 0-30", 6) rrD rrporpaMMe 'TEO<IlY!T". 
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Pi!C. 4. x2pacrrpeneneHI!51 Jl/151 KaHana 77-p->77 -p 77 

a) rro rrporpaMMe "10-30", 6) rro rrporpaMMe 'TEO 
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as 

.~ 
aJ 

J5 ~I 1\ tf) 

w ~I Lt 

pacnpeneneHHA nnA ynpyroA runoTB3hl " P ~ "- P a) no 
"10-30", 6) no nporpaMMe 'TEO<I:>VIT". 

8 
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.. j\ 

·~r zs.l I 
\,, 

i', 
·:.1 

20H ' ·~) 

f5~ II 

10 

s 

... 

~ 

JO 

25 

a.) 
20 

ll a) 

15 

10 

I 

I 
Jl.rpJC• 0 1 2 .9 4 s i 7 ~Jr"PJI." 

Puc. 4. x1lacnpeaeneHHA nnA KaHana w-p~rr -p "0 

a) no nporpaMMe "10-30", 6) no npor-paMMe 'TEO<PHT" 

9 



Bee co6brTHSI, YAOB.rieTBopmoume rHIIoTesaM rr- p-> rr p rr 0 If rr p->rrrrn 

( Hepa3,Qe.rieHHh!e C06b!THSI) 0 6b!lllf p83,Qe.rieHhl Me)K,Qy 3THMH K8H8ll8MH rrporrop

/0/ 
UHOH8llhHO H3BeCTHhiM Be.riH'IIfH8M ceqeHHfi , 

B Ta6n. III rrpHBe,QeHhi BKll8llhi \ B o/o} OTllellhHhiX KaHallOB peaKUHII B rron- · 

HOe ce'leHI!e 2-ny'leBhlX B381!MO,QeficTBHfi B CpaBHeHal! C ,[18HHhlMH, l!Olly'leH

/5/ 
HhlMH H8MH Ha OCHOBe pe3yllhT8TOB pa60Thl , Bhll!O.riHeHHOfi rrpa HMITYllbCe 

2,7f3B/C, 41!Cll0 C06b!Tiffl ITO TpeM peaKUHSIM HOpM1ipOB8llOCb Ha 61% \CTOllbKO 

!51 
IIpOUeHTOB COCT8BllSIIDT Ce'leHHSI 3TIIX peaKUI!fi B pa6oTe ), 

PeaKUHSI 

- -1T p->77 p 

77 -P -> 77-P 770 

- + -
" p ... " " n 

Ta6nuua III 

BKnan B ceqeaue 

2-ny'leBbiX B38-

MM0)1eikTBHH 

( B %) 0 H8UIM 

I18HHbJe 

22 .:!:.. 2 

17 .:!:.. 2 

22 .:!:.. 3 

/51 
LlaHHble H3 

34 

10 

17 

1T -p • p 1T- (k 1T 
0

) (k> l) 9 

17-p->TT+TT-n(k:::_J) 30 

!51 
Ce'!eHMSI 113 

(M6) 

1, 7 .:!:.. o,4 

2,4 .±.. o,2 

3,9 .:!:.. 0,2 

2,0 .:!:.. 0,2 

7~0 .:!:..0,8 

l1a Ta6nHUhi III BHAHO, 'ITO cooTHoUieHHe Me)KAY KaHanaMH peaKuHfi 

/5/ I " 
HHOe, 'leM B pa6oTe ,DOllS! yrrpyrHX B38HMO,QefiCTBHif Cp8BHHM8 C BKll8,[10M 

o " tot 
peaKUHfi C TT -Me30HOM H HeBTpOHOM, TOr,Qa K8K B OH8 rrpeBhiUI8eT BKll8ll 

ApyrHX K8H8llOB, 

HapyUieHHSI B cooTHoweHHH KaHanoB MoryT 6hlTh Bhl3B8Hhl: (a) He

AOCTaTO'IHOfi 8~~eKTHBHOCTbiD p83,QeneHHSI OT,QellbHbiX K8H8ll0B peaKUHH, 

B qacTHOCTH, B03MO)KHO "rrepeKa'IIIB8HHe" co6hrTnfi H3 KaHanoB c 2-MSI M 6onh

Uie HefiTpa.ribHhiMII '18CTHU8MH B K8H8llhi c OliHOfi HefiTpanhHOfi '18CTHUefi, DnSI 

TOrO 'IT06bi y6e,QHTbCSI B TOM 0 'ITO T8K MO)KeT IIpOHCXO,[IHTh, H8MH 6biJIO CMO-

'I 
I -- 10 

'~i~ .. ~.,. 

}~~I 
,) I 

1\\'\" 

), 
J/ 

'i 

~·(" 
' '<1. 

!;\' 

'•· 

j 

:\:,~ 
' ' I, 

\ 
I 
I ,, 
/r 

' .. , 

,[leJIRpOB8HO 100 C06b!THfi peaKUHH TT -p -~rr-p 2rr O x/, 0K83 

Te3e yrrpyroro B38HMOAefiCTBHSI He YliOB.rieTBOpSieT HH O,[IHO 

THfi, B TO BpeMSI K8K rHITOTe38M rr-p->rrprrO H rr-p ->TTrrn y 

OTBeTCTBeHHO 27 H 49% C06biTHfi 3TOfi peaKUHH. 

( 6) npHMeCbiD B38HMO,QefiCTBHfi H8 KB83HCB060,QHhiX rrpo 

po,Qa, KOTOp8SI 0 K8K 3TO IIOK838HO H8MH 0 MO)KeT 6biTb p83JIH 

KaHanoa. B Ta6nHue IV rrpHBe,QeHhi pe:>ynhT8Thi MOAenHpoi 

CTBHfi rr- -Me30HOB C 3Heprnefi 2,75 faB Ha KB83HCB06 

KaK BH,QHO, HH O,[IHH H3 K8H8ll0B He ,QaeT CyllieCTBeHHOro 

yrrpyrHX B38HMO,QefiCTBHfi, C ,Qpyrofi CTOpOHhlo B38HMO,QefiCTI 

60AHhiX IIpOTOH8X 6ynyT 38Bbllli8Tb KOllH'IeCTB8 C06biTHfi, OTH 

ll8M TT- p-> 77 - p rr
0 rr-p->TT-TT+Dt 3Ha'IHTeJibHblfi BKll8,[1 B ITOCJie,[l 

BH,QHMOMy 0 ,Qa,QyT T8K)Ke TT- C'- peaKUHH C H8CKOllbKHMH HefiT 

U8MH, 

Ta6n11ua IV 

L1aHH8SI KonH'IeCTBo ( B %) _cMonerrnpoBaHHbiX c 

rnrroTe3a ynoBneTBOpHIDlliHX naaaoli rHrroTe3e 

77-(p)->77-p 77-(p)->77-pTT O 1T 

77-p ->TT 
-

p 3 0 
- 0 

1T p ->77 p :r 30 47 

77-p--HT-77+ fl 77 81 

QqeBH,[IHO, 'ITO y'leT a¢¢eKTOB (a) H (6) CyU18CTB8HHO 

W8HHSI K8H8JIOB pe8KUHH, 

§3, CxoAHMOCTh nTepauHOHHhlX rrpoueccoB 

/3/ 
B rrporpaMMe 10-30 AnSI BhmeneHHSI Han6onee BeJ: 

M8TO,QOM H8HM8HhlliHX KB8,Qp8TOB MHHHMH3HpyeTCSI Cll8liYI 

0 /~ 
Crroco6 MonenrrpoBaHMSI orrucaH B 
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6biTIHI, yaoaneTaopmown:e rn:rroTesaM rr- p-+ rr p rr o n: rr p-+rrrrn 

hie co6biTIHI), 6bWII pasaeneHbi Me )Kay 8TIIMII KaHanaMII rrporrop-

" !51 BeCTHhlM Benii~IIH8M ce~eHIIII 

III rrpn:aeneHbi BKnanhi \ B % J oTaenbHbiX KaHanoa peaKUHH B rron-

2-ny~eBbiX B38HMO.QellCTBHH B Cp8BHeHHH C ll8HHbiMII, rrony~eH-
/5/ 

Ha OCHOBe pesyJibT8TOB pa60Thl , BhliTOnHeHHOH rrpn: HMITYJibCe 

CJIO C06biTHfi ITO TpeM peaKUHfiM HOpMHpOBanOCb Ha 81 '1o \CTOnbKO 

u 6 /5/) CT8BJIHIDT ce~eHHfl 8THX peaKUHII B pa OTe , 

,o 

n 

krr
0
)(k>l) 

n (k :::_ l) 

Ta6nnua lii 

BKnaa H ceqeHne 
2-ny'leBbiX B3a
HMoaelicTBHil 
(a %) , Hamn 
llBHHbie 

22 .::!:. 2 

17 .::!:. 2 

22 .::!:. 3 

9 

30 

/5/ 
L\aHHbie H3 

34 

10 

17 

CeqeHnH n3
151 

(M6) 

7,7.::!:. o14 

2,4 .::!:. o,2 

3,9 .::!:. 0,2 

2,0 .::!:. 0,2 

7~0 .::!:. o,s 

6nn:uhr HI BH.QHO, ~To cooTHollleHn:e Me)Kay KaHanaMn: peaKun:li 

15! ' 
pa6oTe ,flOJifl yrrpyrn:x B381IMO.QeHCTBHll Cp8BHIIM8 C BKJ18.QOM 

" 161 
-Me30HOM H HelfTpOHOM, Torna K8K B OH8 rrpeBbilllaeT BKJ18ll 

OB, 

yrneHIIH B cooTHorneHrrii KaHanoB MoryT 6hlTb Bhl3BaHhl: (a) He-

8¢¢eKTHBHOCTbJO pasneneHHH OTnenbHb!X KaHaJIOB peaKUHII, 

B03MO)KHO "rrepeKa~nBaHrre" co6hlTIIli n:a KaHanoB c 2-MH II 6onb

hlMH ~8CTIIU8MH B K8HaJ1hl C OllHOH HeHTpaJibHOH ~aCTIIUeH, flnfl 

e.QHTbCfl B TOM 1 ~TO TaK MO)KeT IIpOIICXO.QIITb
1 

H8MII 6brno CMO-

10 

..-

I 
. 
. 

'·'·.·; 

' . 
'· ~: 

_.,, ; 

\~· \ 

\;' 
. 'Nv 

i I 
.l::>t 
/}},!r 

1.\(' 

) 
·' II 

I l,. 
': ,, . 

'\II 
l:l 
I 
I 

I 
li 
/· 

,;\, 

neniipoaaHo 100 co6biTn:li peaKun:n: rr -p ->rr-p 2 rr 0 x/, 0Kasanocb, ~To rrrrro

Tese yrrpyroro B38HMO.QeHCTBIIH He YllOBJieTBOpHeT HII O.QHO Il3 8TllX C06b!-

THH1 B TO BpeMH K8K rHITOTe3aM rr-p->rrprrO II rr-p ->TTTTn YllOBJieTBOpHIDT CO-

OTBeTC'l'BeHHO 27 H 49% C06b!THH 8TOH peaKUHH. 

( 6) IlpnMeCbiD B38llMO.QeHCTBHH Ha KB83HCB060.QHbiX llpOTOHaX flllep yrne-

pona, KOTOp8H 0 K8K 8TO ITOK838HO H8MH 1 MO)KeT 6b!Tb p83JIII~H0ll llJifl pa3Hb!X 

KaHanoa, B Ta6nn:ue IV rrpHaeneHbi pe3yJibTaTbi MonemrpoBaHHH asauMoneli

cTBn:li TT- -Me30HOB C 8HeprHefi 21 75 f8B Ha KB83llCB060.QHb!X ITpOTOH8X, 

KaK BH.QH0 1 HII O.QIIH H3 K8H8JIOB He naeT cyrneCTBeHHOrO BKJ18.Q8 B KaHan 

yrrpyrn:x B38HMO.QeHCTBIIH, C .Qpyrofi CTOpOHb!1 B3aiiMO.QeHCTBHH Ha KB83llCB0-

6o.QHb!X ITpOTOH8X 6yayT 38Bb!W8Tb KOnii~eCTBa C06b!TIIH1 OTHOCS!lliHXCSI K K8H8-

J18M TT- p-> TT- p rr
0 

rr-p->17-IT+Dt 3Ha~HTelibHb!H BKJ18ll B ITOCJ1e.QHHe peaKUHH
1 

ITO

BH.QHMOMy1 nanyT T8K)Ke IT-{'- peaKUHll C HeCKOJ1bKHMH HeHTpanbHb!MH ~8CTH-

U8MH, 

Ta6niiua IV 

L\aHHBH 
I'l!IIOTe3a 

Konl!'lecTBo ( B %) cMoaennpoaaHHbiX co6biTllil,· 
yaOBJI8TBOp5I!Olill!X aaHHOi! I'l!IIOT838 

" p->" p 
- 0 ,-p _,, p ;r 

,-p_.,-,+ n 

,-(p)_.,-p 

3 

30 

77 

,-(p) . .,,-P" o 

0 

47 

81 

" (p)_.,-,+n 

0 

58 

98 

0~eBH.QH01 ~TO y~eT a!fJ¢eKTOB (a) H ( 6) cyrneCTBeHHO yny~WHT COOTHO-

WeHHSI K8H8J10B peaKUHH, 

§3. Cxo.QHMOCTb n:Tepaun:oHHhlX rrpoueccoB 

/3/ 
B rrporpaMMe 10-30 nnH BhrneneHn:SI Harr6onee BepoSITHoti rHITOTe3bi 

MeTO.QOM Han:MeHblliiiX KBanpaTOB MIIHIIMII3HpyeTCSI CJ1e.QyJOU!HH tPYHK):liiOH8J1 

xl 161 
Crroco6 Moaenl!poBaHl!fl orrl!caH a 
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.-

N 

40 

3() rrn 

20 

10 

0 1 
,.. 

a) 

N 

50 

40 

3() 1f""rn 

20 

10 

01234567 

6) 

,.. 

PHc, 5, X 2 pacnpeneneHHH AllH KaHana 17 -P _, 17 - 17 + n 

paMMe "10-30"; 6) no nporpaMMe "fEOci>YlT", 

a) no npor-

12 

M 
I 

3n 

~I 
I~ I 

9 T 
a.

1 
-a 

1 
-----) 
~a 

m f2 
+ T I __.___ 

k~t ' 
(M )2 

k 

rae f k - ypaBHeHHSI CBSI3H 1 D - "'HCJIO CJieaoB, m - qfiCJIO 
9 

3H 1 a I - 9KCITepHMeHT8JibHbie 3HaqeHHSI ITap~MeTpOB 1 L'>a i - 0 

poB. ITocne MHHHMHaaurrrr 4JyHKUHOHana M 1 aenaeTcSI eure 

ITO MeToay flarpaH*a C HCITOJib30B8HHeM yTO"'HeHHhlX ITapaMe~ 

ITpH MHHHMH38UHH !jlyHKUHOH8JI8 M I , H C y"'eTOM KOppeJISIUHtl: ; 

paMH, B peaynbTaTe 9Totl: HTepaurrrr paccqHThlBaeTcSI aHaqeHrre 

UHOH8JI8 

M 3 

3n 

I )+D. f 
k k 

9 T 
(a -a 

I I 

9 T 
) G (a -a 

l,j j j l,j~l 

rae A k - HeoiTpeaeneHHbie MHO*HTeJIH narpaH*8r G l,j - M 

ITpH MHHHMH38UHH M1 aJISI ITOJiy"'eHHSI yCTOtl"'HBOI'O MHHH! 

B cpeaaeM rro 8 HTepauHtl:. 

Pac"'eThl C HCITOJib30B8HHeM MHHHMH38UHH ~YHKUHOH8JI 

H8HM9HblliHX KBaapaTOB Tpe6yiOT MHOI'O M8IliHHHOI'O BpeMeHH 1 

"'HSI aHaqHTenhHotl: ITaMSITH y 9JieKTpOHHO-C"'eTHotl: MalliHHhl, Ha 

aoB8H8 B03MO*HOCTb IToaroHKH C06hlTHtl: C HCITOJib30B8HHeM 

HeOITpe.ueneHHbiX MHO!!<HTenetl: narpaH*a/7 I. MHHHMH3Hp0B8J 

BHaa ( 2) anSI cMoaemipoBaHHbiX coobiTHtl:, MoaemrpoBaHHe 1 

ITporpaMMe THITa ci>QPC, H8ITHC8HHOI1: Ha SI3biKe "ci>OPTPAH", 1 

THqecKaSI ITporpaMMa obiJia ITpHcoearrHeaa K MonenHpywmetl: ITf 

IIOK838H01 "'TO ITO.UI'OHK8 TOtl: I'HITOTe3hl1 KOTOpaSI CMOJ:19JIH! 

HaeT XOpOiliO H CXOaHMOCTb1 T,e, yaoB.rieTBopeHHe 38KOHOB CO) 

MecTo ITocne 2-3 HTepauHA. IToaroHKa ITo no*HbiM rrriToTeaaM 

CXOaHMOCTH ( CM, T80JIHUY V ) , 
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rrn 

2 3 4 5 6 7 

a) 

Jl.. 

N 

5J 

40 

30 

2D 

0 1 

X 2 pacnpeneneHHSI nnSI KaHana 77 -P _, 77 - 77 + n 
"10-30"; 6) no nporpaMMe "rEO<IlY!T", 

12 

~·-

'ITir+n 

,.. 
6) 

a) no npor-

9 T 3n a 1 -a 1 m f2 
M ~I ( ---- l +TI--L-_, 1 1=1 ~a k=1(~f)2 ( I) 

k 

rge f k - ypaBHeHHSI CBSI3H, n - qncno cnet:~oB, m - qncno ypaBHeHnii CBSI-9 

an, a 1 - 9KCITepnMeHTan&Hbie 3HB'I9HHSI ITap~MeTpoB, l'.a i - own5Kn ITapaMeT-

poB, Tiocne MHHHMHsauHH ¢YHKUHOHana M
1 genaeTcSI eme ot:~Ha HTepauHSI 

ITO M9TOgy narpaH)I{a C llCITO.Tib30B8Hll9M yTO'fH9HHbiX ITapaMeTpOB
0 

ITony'f9HHb!X 

ITpn MHHnMnsaunn ¢YHKUnoaana M1 , n c y'feToM Koppengunii Me)l{gy ITapaMeT

paMn, B pesyn&TaTe 9Toii nTepaunn paccqnTbiBaeTcSI saaqeane MHHHMyMa cjJyHK-

unoaana 

3n 

M ~ I 
3 l,j~1 

9 T 
(a -a 

I I 

9 T 
) G (a -a 

i,j j j 
) +D. f 

k k 
( 2) 

rge A k - H90ITpegeneHHbi9 MHO)I{HTenn narpamKa, G l,j - MaTpnua ·own6oK, 

TipH MllHllMH38UHH M1 t:lnSI ITony'f9HHS! yCTOH'fHBoro MHHHMyMa aenanOCb 

B Cp9}:{H9M ITO 8 HTepaUHH, 

Pac'feTw c nciTonhsoBaHneM MHHHMHsaunH cjJyHKUHoHana M
1 

MeToaoM 

H8llM9HblliHX KBagpaTOB Tpe6yJOT MHOI'O M8WHHHOI'O Bp9M9Hll
1 

a T8K)I{9 Hann

'fllS! 3H8'fllT9.TibHOH IT8MS!Tll y 9n9KTpOHHO-C'IeTHOH M8WHHhl, HaMn 6wna nccne

}:{OBaHa B03MO)KHOCTb ITO}:{I'OHKH C06biTHi\ C llCITOnb30B8Hll9M TOnbKO M9TO}:{a 

H90ITpeaeneHHb!X MHOMHTeneii narpaH)Ka/7 I. MnHHMH3HpOBancSI tPYHKUllOHan 

Bnaa {2) t:~nSI CMoaenrrpoBaaawx co5wTnA, MogennpoBaHne ITpoBoannocb ITO 

rrporpaMMe THITa <PO PC, Harrncaaaoii Ha SI3biKe "<POPTPA H", rrpnqeM KHHeMa

TH'fecKaSI rrporpaMMa 5brna ITpncoegnHeHa K MonennpyJOmeii rrporpaMMe, Ebrno 

IIOK838H0 1 'ITO ITO}:{I'OHKa TOH I'HITOT93hl1 KOTOpag CMogennpoBaHa, Bcerga 

nneT xopowo n cxoanMocT&, T,e, yaoBneTBopeane saKoHoB coxpaaeanSI, nMeeT 

MecTo ITocne 2-3 HTepaunA. TioaroaKa no noMHbiM rnrroTesaM qacTo He aaeT 

C:XO}:{llMOCTll ( CM, Ta5nnuy V ) . 
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MoAem!poaaaHaSI 

r'HIIOT838 

11 p -+1717 prr 

17 p -+171717170 

- 0 
17 p -+p17171717 

Ta6n11ua v 

% C06biTHll 1 B KOTOpbiX HST CXOAHMOCTH IIpH 

I10Jlr'OHK8 IIO r'HIIOT838 

1717p17 (rr 0)rrrrprr p771717 (rr )p777777 (o)rrrrrrrr 

4CFIT 

0 47 31 80 2 

17TlTTTT n ( 17° )171717170 (o )77771717 (rr 0)p7777rr 

4CFIT 

0 74 0 55 

p17171717 0 ( 77 °)p17177717 ° (rrO )p 111111 (o )77771717 

4CFIT 

0 60 0 1,7 

Oeo6eHHO nnoxa exoanMoeTb anR Tex rnnoTes, rae npeanonaraeTeR o6-

pasoaaane 11 ° -MesoHa, He saperHeTpHpoBaHHoro yeTaHoBKoii:. Baeaeane TaK 

Ha3hlBaeMoii: rrpoueayphl apo6neHHR mara, eoeTORllieft B TOM, 'ITO B KaqeeTBe 

Ha'lanbHbiX 3Ha'I8HHii: AnR noeneayiOWeii: HTepaUHH 6epyTeR 3Ha'leHHR napaMeT-. 

poB, epeAHHe M8MAY 3Ha'I8HHRMH, nonyqeHHbiMH B ABYX rrpeAbiAYlliHX HTepa

UHRX, He aaeT eyrneeTBeHHhiX pesynbTaToB. HeHo, 'ITO npn aHannse pesynbTa

ToB IIOArOHKH He06XOAHMO o6parnaTb BHHMaHHe Ha eXOAHMOeTb HTepaUHOHHOrO 

npoueeea. EenH exOAHMOeTH HeT, TO rHIIOTe3a 3aBeAOMO nOMHaR. MoMHO e'IH

T8Tb0 'ITO eenH llOTpe60B8Tb 0 KpOMe eoO~BeTeTBHR aenH'IHHbl X 2 Bb!6p8HHOJt 

rHIIOTe3e erne H HanH'IHR eXOAHMOeTH, TO Bee peanbHbie rHIIOTe3bl oeTaHyTeR. 

§4. 06pa6oTKa aaHHbiX no nporpaMMe 

reoMeTpH'IeeKoii: peKOHeTpyKUHH H KHHeMBTH'IeeKOfi o6pa60TKH e06biTHii: 

"fEO<PVIT" 

B Harneii: rpynne Ha oeaoae anropHTMOB reoMeTpH'IeCKoii: nporpaMMhl 

1-61/2/ H H3BeeTHoro MeToDa MHHHMH3aUHH ¢yHKUHOHana e Henonb30B8HHeM 

KOa¢¢HUH8HTOB narpaHMa/7/ 6bma eosaaHa 8JlHHaR nporpaMMa/4/ o6pa60TKH 

14 
..-

~ 

eo6biTHA anR MaWHH CDC -l604A H 63CM-6 Ha R3biKe "<POP' 

aaaneM 'TEO<PVIT -1 ". 

KaK OTMeqeao a/4/, B nporpaMMy reoMeTpH'IeeKoll peJ< 

eeHO HeeKOnbKO H3MeH8HHll ITO epaBHeHHIO. e rrporpaMMOft }-1 

ornn6KH KoopanaaT Tenepb paee'IHTbiBaiOTeH JlnR K8MJlOft TO 

anR epeaaeii: TO'IKH eneaa, KBK paaee, OIITHManbHbie 3Haqe 

JlHH aeex ene)lOB o KpOMe Oe06biX Tp8KOB, e'IHTanHeb e Herro; 

HOi!: MaTpHUbl OWH60Ki HHTerpHpoBaHHe ypaBH8HHii: JlBHMeHHS 

Hsaoannoeb no MeToay '' napa6on"'. Baeaea pRJl ynpomea 

B npoueaypbi paeqeTa napaMeTpoB "'oeo6biX" TpeKoa, "ern 

IIOHeKa H3nOMOB H ToJlo 

CBbillie 500 eo6biTHii:, paHee o6e'IHTaHHbiX ITO eHeTeM 

MaiiiHHbi 63CM-4, 6binO eoe'!HTaHo T8KMe ITO HOBO!! rrporpaMMe 

HHKaKHX eHeTeMaTH'I8eKHX OTnH'IHfi B BenH'IHHaX 

JlOB0 Bhl'IHeneHHhlX no rrporpaMMe 1-61 H ITO HOBOfi rrporpa~ 

HaMH ae o6HapyMeao. B Ta6nHue VI npHBeaeabi epeaHHe E 
2 

xz 
UHHo 

± 
JlHR eneaoB rrpOTOHOB H TT -Me30HOB JlHR pa3H~ 

PeaKUHSI 

17- p .• 17- p 

- 0 
-+77 p 17 

- + 
4 rr rr n 

Cpe/lllt>e 

17 
2 

X xy 

1,99 

2, 16 

1,64 

1,93 

Ta6nHua VI 

± 
- M830Hbi 

-2 
X" 

1,56 

1,71 

1,69 

1,B5 

KaK BHJlHO H3 Ta6n. VI , aenH'IHHbi x 2 

xy 

X""'2 
xy 

0,65 

1,28 

0,86 

IIp! 

H X 2 
z 

I 8! 
eymeeTBeaao oT paaee nonyqeHHbiX • TaKHM o6pasoM, Bbi 

KH llHR K8MJlOll TO'IKH eneaa B rrporpaMMe 'TE0¢VIT" TaKMe 

peKUHH. ( HanoMHHM, 'ITo X 2 11 X 2 oTaeeeabi K 'IHel 
xy z 

6oJlb~ a IIOTOMy HX ep8JlHHe 3Ha'leHHH JlOn)I{Hhl 6hlTb paBHb 
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Ta6nHua v 

B8HH8Sl 
% C06b!THli, B KOTOpb!X HeT CXDilHMOCTH llpH 

rronroHKe rro rHrroTe3e 

1111p11 (11 °)1111p11 p11111T (11 )p7T7T71 (n)7T7T111T 

4CFIT 

0 47 31 80 2 
P" 

777TTTTT n ( 71° )111111110 (n) 1T11111T (11 °)p7T7T71 

4CFIT 

~n 0 74 0 55 

p1T11111T 0 ( 11 O)p1T1T1111 0 (71 0 )p11111T (n )1T11111T 

4CFIT 

lm111T 
0 0 60 0 1,7 

~Ho nnoxa cxonHMOCTb nnSI Tex rHnoTe3, rne npennonaraeTCH o6-

o -Me3oHa, He 3aperHcTpHpoBaHHoro ycTaHOBKoA. BBeneHHe TaK 

npouenypbl npooneHHH mara, COCTOSIIlleA B TOM, 'ITO B Ka'IeCTBe 

~
Ha'IeHHll nnSI nocneny~rueli HTepaUHH oepyTCH 3Ha'IeHHSI napaMeT

e MeMJlY 3Ha'IeHHSIMH, nony'IeHHbiMH B JlBYX npeJlblllYiliHX HTepa

T cyruecTBeHHhiX pe3ynbTaToB. HcHo, 'ITO npH aHanH3e pe3YnbTa-

~
1H HeOOXOJlHMO o6paruaTb BHHMaHHe Ha CXOJlliMOCTb HTepaUHOHHOI'O 

nH CXOJlliMOCTH HeT, TO I'HliOTe3a 3aBeJlOMO nO)KHaHo MO)KHO C'IH

nH liOTpe6oBaTb, KpOMe COOTBeTCTBHSI BenH'IHHbi X 2 
Bb!OpaHHOlt 

e If HaJIH'!HSI CXOJlHMOCTH 1 TO Bee peanbHbie I'HliOTe3bl OCTaHyTCHo 

§4. 06pa6oTKa naHHhiX no nporpaMMe 

tpH'IecKofi peKoHcTpyKUHH H KHHeMaTH'IecKofi o6pa6oTKH coohlTHA 

'TEOIPI1T" 

t
ell rpynne Ha OCHOBe anropHTMOB reoMeTpH'IeCKOfi nporpaMMbl 

3BeCTHOI'O MeTOJl8 MHHHMH3aUHH ~yHKUHOHana C HCliOnb30BaHHeM 

OB narpaH )Ka/ 7 I Obina C03JlaHa enHHaH nporpallirMa/ 4/ o6pa6oTKH 

14 

.,. 

coohiTHA nng Mallli'rH CDC-1604A H B3CM-6 Ha SI3biKe "IPOPTPAH" non Ha3-

BaHHeM , rEOIP l1T -1,. 

KaK OTMe'IeHo B/4/, B ITporpaMMY reoMeTpH'!ecKofi peKoHcTpyKUHH BHe

ceHo HlilCKOnbKO H3MeHeHHii ITO cpaBHeHH~· c ITporpaMMoli 1-61. B qacTHOCTH, 

OllllrOKH KOOpJlHHaT Tenepb paCC'IHTb!B8~TCSI nng Ka)KJlOii TO'IKH cnena, 8 He 

JlJIH cpenHei!: TO'IKH Cnena, KaK pa.Hee, onTHManbHbie 3Ha'IeHHSI ITapaMeTpOB 

JlJIH BCeX cneJlOB o KpOMe OCOOb!X TpeKOB1 C'IHTanHCb C HCITOJib30BaHHeM non

HOM MaTpHUbl OIIIHOOKj HHTerpHpOBaHHe ypaBHeHHi!: JlBH)KeHHSI npH 9TOM npo

H3BOJlHnOCb no MeTony ''ITapa6on". BBeneH pHil ynporueHHA H H3MeHeHHfi 

B ITpouenyphl pacqATa napaMeTpoB "oco6hlx" TpeKoB, "crnHBaHHSI" TpeKoB, 

ITOHCK8 H3JIOMOB If Tollo 

CBbiiiie 500 co6hiTHi!:, paHee o6c'IHTaHHhiX ITO CHCTeMe nporpaMM nm1 

MaiiiHHbl 63CM-4, ObinO COC'!HTaHo T8K)Ke ITO HOBoli rrporpaMMe "fE04ll1T -1 "• 

HMK8KHX CHCTeMaTH'IeCKHX oTnH'IHi!: B BeJIH'!HHaX napaMeTpOB cne

JlOB1 Bbl'IHCneHHbiX no nporpaMMe 1-61 H ITO HOBOi!: ITporpa~Me "fE01Pl1T -1 ", 

HBMH He o6Hapy)KeHo. B TaonHue VI 
2 

npHBeneHbl cpenHHe BeJIH'IHHbl X xy If 

± 2 

Xz nng cnenoB ITpoToHoB H rr -Me30HOB JlJIH pa3HbiX KaHanOB peaK-

UHHo 

Ta6mrua VI 

± 
PeaKIIHst 11 - Me30Hbl llpOTOHbl 

X~y 
-2 x""'2 - 2 
X" xz xy 

11- p -> 11 - p 1,99 1,56 0,65 0,77 
- 0 2,16 1,71 1,28 1,42 ->11 piT 

- + 1,64 1,69 ->11 11 n - -

CpennPe 1,83 1,65 O,SB 1,09 

KaK BHJlHO H3 Ta6n. VI , BenH'IHHbi X 2 
H X 2 

He oTnH'IaiOTCSI 
xy z 

I 81 
cyiiieCTBeHHo oT paHee nonyqeHHhiX • TaKHM o6pa3oM, Bhi'!HCnSieMbie OIIIH6-

KH anSI K8)KJl0ll TO'!KH cnena B nporpaMMe "fE01Pl1T" T8K)Ke Hy)KJl8~TCH B KOp-

peKUHH. (HanOMHHM, 'ITO X2 
xy 

2 
H X z 

OTHeCeHhl K 'IHCny CTeneHeli CBO-

OOJlhi, a ITOTOMY HX cpenHHe 3Ha'IeHHSI non)KHhi ObiTb paBHhi enHHHue). 

~ 
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IlonroHKa coohiTHfi no aosofi nporpaMMe 11 fEO<Pl1T -1
11 

nposonnllaCb 

nyTeM MHHHMH3aUHH ¢yHKUHOHana/2/ C noMOWbiD HeonpeneneHHhlX MHO*HTe

neti: J1arpaH•a, npnqeM pemeHne Haxonnno,cb no MeTony 
11

HCKiliDqeHHSI
11 

Hens

MepSieMhiX napaMeTpoB us ypaBHeHnfi cBSI3H, CxonnMOCTb HTepaunoHHoro npo,.

uecca, T,e, ynoaneTBopeane ypaBHeHnfi CBSI3H c ToqHocTbiD no 1 M sa, aaomo

nanocb oohrqHo nocne 2-3 nTepaunfi t eM, § 3). CqnTallOCb, qTo coohrTne ynoB

IleTBOpSieT KaKOll-JlHOO I'HITOTese, ecnH 1 KpOMe yAOBJleTBOpeHHSI KpHTepHID x
2 

eCTb ewe H CXOAHMOCTb HTepaUHOHHOI'O ITpouecca (eM, §3), 

llnSI COOb!THll
1 

YAOBileTBOpS!IDWHX OITpenelleHHOII I'HITOTe3e 1 HaMH He OTMe

qeHO HHK8KHX CHCTeMaTnqeCKHX OTKilOHeHHll BennqHH ITOAOOp8HHhiX ITapaMeT

pOB cllenoB qacTHU oT nx reoMeTpnqecKHX sHaqeHnfi, 0 ToqHoCTH ITonoopa 

ITapaMeTpOB I'OBOpHT CITeKTp HMITYJlbCOB ITepBHqHblX 7T- -Me30HOB 1 KOTOpb!tl 

He oTilHqaeTcSI oT paHee ITonyqeaaoro. CpenHee sHaqeHHe P HMITYilbCa 

ITepBHqHOI'O 7T- -Me30Ha no HOBb!M A8HHh!M fJ _ = 2898+20, 3TOT 3HaqeHHe B Toq-
7t -

HOCTH cosiTanaeT c paHee ITonyqeHHhiM sHaqeHHeM/8/, CpasaeHne pesynbTaToB 

ITOAI'OHKH OAHHX H TeX *e COOhlTHti: ITO ABYM ITporpaMM8M naeT HHTepeCHhle 

pesynbTaThr. 

Bo-nepBhrX, nellHqHHhi cpenHHX sHaqeHHfi X 
2 nnSI acex KaHanon B pac-

qeTax ITO HOBOfi ITporpaMMe 11 fEO<Pl1T -1 11 MeHb!lle H ollH*e K TeopeTnqecKHM 

sHaqeHHSIM ( Taoll. VII ) • CaMH paciTpeneneHHSI X 
2 

AilS! oTAellbHhiX KaHallOB 

( pHC, 3-5) T8K*e nyqme OITHCb!B8IDTCSI TeopeTHqeCKHMH KpHBb!MH, 

Ta6rrwua VII 

x2 no pe3yllhTaTaM '{we no 3aKJl!O'le HMH 
'TE0¢!1T" "10-30" 
( J% UOCTOB8pHOCTh) 

co6I>ITMi1 COB!li111i110T 

' II Ill 

Tl fl _ _,. TT p 4,40 5,90 14 0 41 

--Jo 77-fl" 
0 

1,60 2,16 10 6 82 

+ 
--Jo rr TT n 1,54 1,86 12 4 161 
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Bo-BTophrx, xoTSI saKiliDqeHHSI ooonx pacqeTon o oonbWHHcTBe 

naiDT (eM, Tao~HUY VII , ITocnenHSISI KonoHKa), HoBaSI ITpor 

KaeT B CT8THCTHKy 1 OCooeHHO B KaHan yrrpyrHX B3aHMOAeikT 

uoe qncno coobrTHfi, KOTOphre paHee B pacqeTe no nporpaM: 

OOJlbWHe X
2 

H He YAOBJleTBOpHilH IT03TOMy HHK8KHM I'HITOTI 

ue VII B KonoHKe 1 npnseneHo KonnqecTBo coobiTHfi, KOTOphiE 

pHnH yKasaHHhiM rniToTesaM paHee, Ho cornacyroTcSI c HHMH 

oopOT 1 B KOJ10HKe 2 yKa3aH0 1 CKOJlbKO COOb!THll COI'JlaCOBaJl! 

MH ITO cTapbrM pacqeTaM n BhropoweHo cetlqac. 

§ 6, BbrBOAhi n saKnroqHTenbHhre saMeqaHHSI 

PaooTa no IToHcKy n o6pa6oTKe "' 1000 coohrTnti pas1 

HeooxonnMa AilS! oTnanKn Ha 11 *HBOM 11 MaTepnane nayx cncTe 

pasHoro Knacca aneKTpoHHo-cqeTHhiX MawnH, B ITpouecce M 

Bh!SICHSIJ1HCb He TOilbKO OWHOKH H HeToqHQCTH B paooTe ITpOI'. 

onpancSI oiTTHManbHhrti ITYTb coennHeHHSI ITporpaMM n ITposer 

oocqeTa, Cetiqac nnH cncTeMhi ITporpaMM nnH MawHH E3CM 

MH J1BT A nenaeTcSI Bhrxon Ha ITporpaMMhi ¢nsnqecKofi oop. 

TaToB "SLICE" n "SUMX" • YaennqnnaroTCSI TaK•e B03MO*H' 
11 fEO<Pl1T -1 11

: - K Heti ITpncoennHSIIOTCSI ITporpaMMhi ITpoBep~ 

oopaoOTKH MaTepHaJI~ H nenaeTCSI Bh!XOA K nporpaMMe ITOCTf 

"SUMX ", KaK IToKasana ITposepKa, pesynbTaThi pacqe'ta reoMe1 

MeTpOB TpeKOB ITO OOOHM CHCTeMaM COBITaAaiOT, flOAI'OHKa "< 

paMMe 11 fE04>l1T 11 naeT 1 ITO-BHAHMOMy, oonee Toqabre 3HaqeJ 

OllH3KHe K HCTHHHhiM 3HaqeHHSI ITOA06paHHbiX ITapaMeTpOB. 1:-

0b!CTponefiCTBHe H ynoocTBo Hoaofi ITporpaMMhr. OocqeT 5-ny 

netiCTBHSI BMeCTe C ITOAI'OHKOH no 3-M I'HITOTe3aM 38HHM< 

CUC-l604A40 ceKyHn. Ilo cncTeMe ITporpaMM Ha E3CM-4 aaan 

saHHMaeT 3 MHHYThi 30 ceKyHn qncToro apeMeHH cqeTa. Kpo 

ewe speMSI nnSI nepeiTncH c neHThr Ha lleHTY H ITpoaepKH cool 
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co6hiTHll ITO HOBOll rrporpaMMe "fEQ¢J1T -1" ITpOBOilHJ18Cb 

H ¢yHKUHOH8J18/2/ C ITOMOWbiD HBOITpeneneHHhlX MHO.HTe-

1 rrpHtteM perneHHe H8XOilHJIOpb ITO MBTOilY "HCKJIID'leHHH" HBH3-

MeTpOB na ypaBHBHHil cBH3lf, CxonnMoCTh rrTepauHoHHoro rrpo

BJIBTBopeHrre ypaBHBHlfll CBH3lf C TO'IHOCTbiD llO 1 MBB1 H86JIID

ITOCJie 2-3 lfTBp8Ulfll ( CM, § 3), CttlfT8J10Ch 1 'ITO C06biTlfe ynoB

OH-JI!f60 rrrrroTeae, eCJilf 1 KpOMe YllOBJieTBOpeH!fH KpHTBpHID x2 

MOCTb HTBpaUlfOHHOrO rrpouecca (eM, §3), 

1 
YllOBJIBTBOpHIDWlfX orrpeneneHHOl! rlfiTOTB3e1 H8Mlf He OTMB

ClfCTeMaTH'!BCKHX OTKJIOHeHlfll BeJI!f'llfH fiOil06paHHhiX rrapaMeT

CTlfU OT HX reoMBTprrtteCKlfX 3H8tteHlfll, 0 TO'!HOCTlf rron6opa 

BO pliT crreKTp liM flY JibCOB ITepBlf'!HbiX 7T- -MB30HOB1 KOTOpbltl: 

H oT paHee ITOJiytteHHoro. CpenHee 3HatteHHe P HMITYJihCa 

HOBbiM ll8HHbiM p - = 2696+20, OTOT 3H8tteHHe B TO'l-
1t -

ITonytteHHbiM aHatteHrreM/ 8/. CpaBHeHrre peaynhTaTOB 

X If TBX •e C06biTHH ITO llBYM ITporpaMM8M naeT lfHTepeCHbie 

BBJIH'llfHhl cpeaHHX 3H8tteHHll X
2 

llJIH BCeX K8H8JIOB B pac-

ITporpaMMe "fE0¢J1T-l" MeHbiiie li 6nrr_•e K TeopeT:rrtteCKlfM 

VII ) • CaMrr paciTpeneneH:rrH X 
2 

llJIH oTnenhHhiX KaHanoB 

Jiyttrne OITHChlB8IDTCH TeopeTHtteCKlfMlf KpliBhlMli, 

Ta6n11ua VII 

x2 ITO pe3yllbTilTilM 
!.JHCIJO 3ilKil!O'!ef)Hl'! 

'TEO<I>Y!T" "10-30" 
co6hiTHii coBrrnnaJOT 

(I% nocToBepnocTb) 
II Ill 

p 4,40 5,90 14 0 41 
0 

1T 1,60 2,16 10 6 82 
+ 

1,54 1,86 12 4 161 n 
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Bo-BTOpbiX1 XOTH 38KnJO'leHHH o60HX pactt~TOB 0 6oJibiiiHHCTBe C06b!Tlfll COBITa

ll8IDT (eM, Ta6n:rruy VII , ITocneAHHH KonoHKa), HoBaH ITporpaMMa ITpoiTyc

KaeT B CT8THCTHKy, oco6eHHO B K8H8JI yrrpyrHX B38HMOileHCTBHH1 3H8'!11TeJib

HOe 'lliCJIO C06b!Tlill 1 KOTOpb!B paHee B pactt~Te ITO ITporpaMMe 10-30 HMen:rr 

60JibiiiHe X
2 

li He YllOBJieTBOpHJili ITOBTOMy HHK8KHM rHITOTe3aM, B Ta6n:rr

ue VII B KonoHKe 1 ITpHEleneHo KonnttecTBo co6biTnil:, KOTOpbie He ynoBneTBo

pHnH yK838HHbiM rHITOTe38M paHee, HO COrJiaCyiDTCSI C HHMH cefittac, 11, H80-

6opOT1 B KOJIOHKe 2 YK838H01 CKOJibKO C06biTHll cornaCOB8JIOCb C rHITOTeaa

MH ITO CT8pb!M pactteTaM H Bbi6pOIIIeHO cetl:ttac, 

§ 6. BbiBOilbl H 38KJIID'IHTeJibHbie 38MettaH:rrSI 

Pa60T8 ITO ITOHCKy H o6pa60TKe "' 1000 C06biTHtl: pa3Hb!X THITOB 6hiJia 

He06XOilHM8 llJISI OTJ181lKH H8 "•HBOM" MaTep:rrane llBYX CHCTeM rrporpaMM llJISI 

paaHoro Knacca sneKTpOHHo-ctteTHbiX MaiiiHH, B ITpouecce MaccoBoro ctt~Ta 

Bb!SICHSIJiliCb He TOJibKO OIIIH6K:rr H HeTO'IHOCTH B pa6oTe ITporpaMM1 HO H Bbl-

6:rrpanCSI OITTHM8JihHblll ITyTh coen:rrHeHHH ITporpaMM H ITpOBepKH pe3yJihT8TOB 

o6ctt~Ta. Ceil:ttac anSI cncTeMbi ITporpaMM anSI MaiiinH B3CM-4 coTpynH:rrKa

M:rr nBT A nenaeTCH Bb!XOA Ha ITporpaMMbl ¢H3HttecKoil: o6pa6oTKH peaynh

T8TOB "SLICE" n "SUMX" • YBennttHBBIDTCSI TaK•e B03Mo•HoCTH ITporpaMMbi 

''fEQ¢J1T-1": - K Hetl: ITpliCOeAHHSIIDTCH ITporpaMMbl ITpOBepKH H tPH3HtteCKOH 

o6pa60TKH M8Tep:rrana H AenaeTCH BhlXOil K ITporpaMMe ITOCTpOeHHSI rpa<!JHKOB 

"SUMX ". KaK ITOKa3ana ITpoBepKa, peaynhT8Thi pactteTa reoMeTpnttecKnx ITapa

MeTpoB TpeKOB ITO 060HM CHCTeMaM COBIT81l8IDT, DonrOHK8 "3Be31l" ITO ITpor

paMMe "fE0¢11T" naeT, ITo-Bnn:rrMoMy, 6onee TOttHbie 3HatteH:rrSI X 2 1r 6onee 

6nH3KHe K liCTHHHbiM 3HatteHiiH ITOA06paHHbiX ITapaMeTpOB. Hy•Ho OTMeTiiTb 

6biCTpOUeHCTBHe H YA06CTBO HOBOtl: ITporpaMMbi, 06ctteT 5-nytteBOPO B38HMO

):leil:CTBHH BMeCTe C IIOArOHKOH ITO 3-M rHIIOT938M 38HHM89T Ha M8lliliH9 

CUC-l604A40 ceKyHn. no ClrCTeMe ITporpaMM Ha E3CM-4 8H8JIOPH'!HbiH pactt~T 

38HHMaeT 3 MlrHYTbl 30 CeKyHil 'IHCTOPO BpeMeH:rr CtteTa, KpoMe Toro, Hy•Ho 

eme BpeMH llJISI ITepeiiHCH C JieHTbl Ha neHTy lr ITpOBepK!r C06biTHll ITO TeCT8M, 
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8) PesynbTBTbl MeTOA!PieCKOH pa60Tbl ITO Bb!SlCHeHM!O TO'lHOCTefi OITpene

neHMH KOOpAMHBT TO'leK p83Hb!X TMITOB, OITpeneneHM!O paAMYCB nomHOH KpMBM3-

Hhlo MCCneAOBBHM!O OWM60K ITBpBMeTpOB f'OBOpHT 0 TOM, 'ITO ecTb B03MOmHOCTb 

ITpOBOAMTb HBY'lHbie nccneAOBBHMH C ITOMOTilblO 2-MeTpOBOH ITpOITBHOBOH KBMe-

pb/8/. 
6) MccneAOBBHMe MMHMMM3BUMM ~yHKUMOHBITOB AIIH OITpeneneHHH ITapa-

MeTpOB TpeKOB ITOK83BJI0
0 

'ITO AHCITepCHM OWH60K M3MepeHHH KOOpAHHBT HB 

6 2 
/8/ 

ITIT9HK9, ITpHHHTbie paBHbiMM 10- CM , uymAB!OTCH B KOppeKUHH , 

B) MccneAOBBHMe HOpMMpOBBHHbiX OTKIIOHeHMfi MemAY .llBHHbiMM reoMeTpM-

qeCKOH H KHHeMBTM'leCKOH ITporpaMM ITpHBOAHT K 3BKII!O'l9HH100 'ITO ITOA60p 

B ITporpaMMBX ITpOHCXO.llMT yAOBneTBOpMTenbHO 
ITapaMeTpoB, KpoMe tg a , 

n ow!!6K!I ITapaMerpoB l!MeJOT HOpManhHbie paciTpe.ueneH!IH. MccnenoBaH!Ie tga 

6yAeT ITpOBe.UeHO AOITOIIH!!TeiibHO. 

f') Pe3yJibTBTbl pB3/19IIeHMH ITO KBHBIIBM peaKUMH y6em.UB!OT B TOM, 'ITO 

HaM6onee 'l!ICTO Mbl MOmeM BbiA9IIMTb peaKUMI'I C 60Jibllii'IM 'lHCITOM cTeiTeH'fi 

cBo60Abi. B Kananax c onnofi creiTeHblO cBo6onhl l!Me!OT Mecro 3HB'l!IT9IIbHbie 

ITp!!MeC!I OT B3B!IM0/19HCTB!!H HB KBB3!!CB060AHbiX ITpOTOHBX !I OT APYf'liX KBH8-

noB. 

B saKIIJO'leHHe cqnTaeM ITpHHTHbiM nonroM ITo6naronapMTh coTpy.UHHKOB 

J1B3 - n. MeHHK, A.A. Ky3H9UOBB, r.M. KoiTbWOBB, B.r. fpnwnHB, COTPYil

HI'IKOB J1BTA - B.M. Mopo3a, f.H, TenT!OKOBYo H,<P, MapKoBy, A, MaKapeHKO

By, a TaKme coTpynnnKoB ~nnnana MfY K,Il, BnwneBcKyJO n B,M, IloiToBy sa 

o6cymneHMH n ITOMOTIIb, 
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aTW MBTOAHqBCKOA pa6oTW ITO BWHCHBHHID ToqHOCTeA onpene

ToqeK pa3HhlX THITOB, onpeneneHHID pannyca liO~HOA KpHBH3-

HMID OWH60K napaMeTpOB rOBOpHT 0 TOM, qTO eCTb B03MO~HOCTb 

qHhle nccneAOBSHHH C ITOMOWbiD 2-MeTpOBOA rrpOITSHOBOA KaMe-

B 

BSHHB MHHHMH38UHH ~yHKUHOHSliOB AliH onpeneneHHH napa

ITOK838liO, qTO AHCITepCHH OWH60K H3MepeHHH KOOpARHST H8 

Tbi9 paBHbiMH 10-6 CM2, H;~)laiDTCH B KOppeKUHH /S/ 

AOBSHHe HOpM!!pOBSHHbiX OTKliOHeHHA Me~llY )lSHHbiMH reoMeTpH

rrporpaMM ITpHBOAHT K 38KliiDqeHRID, qTO ITOA60p 

tg a , B rrporpaMMSX ITpOHCXO)lHT YllOBneTBOpHTenbHO 

MMeiDT HopMallbHhle pacrrpeneneHHH. ~ccnenoBaHne t~ 

no KaaanaM peaKunA y6e~naiDT B TOM, qTo 

Mbi Mo~eM BbinenHTb peaKUHH c 6onbWHM qncnoM cTerrea'A 

Hanax c onaoA creneHbiD cBo6ollbi nMeiDT Mecro 3HaqnrenbHbie 

aHMOAeHCTBHA Ha KBS3HCB060l!Hb!X ITpOTOHSX H OT npyrHX KaHa-

ne cqnTaeM rrpHHTHbiM nonroM rro6naronapHTb coTpynanKoB 

HHK, A.A. KysneuoBa, r.M. Korrb!liOBa, B.r. fpnwnaa, coTpyn

- B.~. Moposa, r.H. TeHTIDKOBy, H.ct>. MapKoBy, A. MaKapeHKo

coTpyllHHKOB ~nnnana MfY K.TI. BnwaeBCKYID H B.M. f1onoBy sa 

H ITOMOWbo 

BhlpS~SIDT CBOID rrpH3HSTBllbHoCTb H3MepHTenHM H na6.paHTSM -

A. 
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