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BBeJleHHe 

naHH8R pa60T8 npe~npHHRT8 B CBR3H C nnaHnpyeMbiM HCnOnb30B8HH9M 

2-MeTpOBOii nponaHOBOit ny3b!pb~OBOii K8Mepbl/ 1/ B ,_8KCnepHM9HT8X H8 yCKO

pnTene H8 76 faB. nepBOe o6nyqeHHe K8M9pbl H8MeqeHO npOB9CTH nyqKQM 

oTpnuaTenbHhiX rr -MeaoHOB c aHeprneit 40 faB. OcHoBHoii TeMoii nccne-

llOB8HHR RBHTCR H3yqeHH9 1T - P -B38HMO~eitCTBHii 1 B KOTOpb!X o6pa3yiOTCR 

1T -Me30Hbi1 HyKnOHbl 1 CTp8HHbi9 qaCTHUbl H y -KB8HTbi. B CBR3H c 

9THM B03HHK89T uenbiii pR~ M9TO~Ht{9CKHX BonpOCOB 1 H8 KOT0pb19 He06XOilHMO 

nonyqHTb OTBeT ~0 Haqana ~H3HqeCKHX HCCne~OB8HHii. nnR STOii uenn H8MH 

IIpOB9~9HO MO)lennpOB8HHe 1T- - p B38HMO~eitCTBllfi II pH HMIIynbCe 40 faB/ Co 

npn aTOM oco6eHHOCTH ~ByxMeTpOBOit KaMepbl Y'iliTbiB8nHCb B 381l8HHH pa6oqe

I'O 06'heMa H TO'iHOCTRX OIIpe~eneHHR KOOp~HH8T1 yrnoB H HMIIynbCOB qaCTIIU. 

naHH8R paooTa npecnenoBana uenb: 

1) npoBepHTb BHOBb C03~8HHbl9 nporpaMMbl H~eHTH~HK8UllH V 
0 

-qac-

. THU 2-3/3/ H H~9HTII~HK8UHH KaHanoB peaKUHH 1Q-3Q/2/ H Ha~e:lKHOCTb 

pacq~TOB no HHMj 

2) Bb!RCHHTb B03MO:lKHOCTH paa~eneHHR A - H K o -qacTnu n Bhi-

~eneHHR napunanbHbiX K8H8nOB peaKUHii B ycnOBHRX 6onblliHX 3H8'i9HHii HM-

rrynhcoB qacTnu; 

3) onpe~ennTb ~~eKTHBHOCTb perncTpaunn 

pOBOH nponaHOBOH KaMepe. 
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,UnSI npoBepKH npaBHnbHOCTH BbiBOilOB, cnenaHHbiX H8 OCHOBe MOilemr

poBaHHSI B38HMOilefiCTBHH npH SHeprHH 40 faB, /lOllOnHHTenbHO 6binll: npoBe-· 

neHbi pac"'eTbi TaK)Ke H npH Me!IbWeM aiia"'eiiHH HMnynbca,. a nMeiiiio, npn 

2, 75 faB/ c •. B nocneniieM cny"!ae nMeeTcSI BOSMO)K!IOCTb .cpaBIIHTb pesynb

TaTbi M01lenHpO;B8!IIl:SI C y)Ke ll:3BeCT!IbiMH '3KCllepnMe!IT8lrb!IbiMH ll8ll!IblMH, a 

TaK)Ke c naiiiibrMn, nony"'eiiiibiMH HenocpE)IlCTBeiiiiO npn o6pa6oTKe ciinMKOB 

llBYXMeTpOBOH npona!IOBOH nyabipbKOBOH KaMepbi, o6ny"'e!IIIOH ir..,. - Me3o!Ia

MH C HMnynbCOM 2, 75 fsB/ C Ha CH!IXpocpa30TpOHe nBS 0J1HJ1. 

§ 1. IIocTaHoBKB sanarrH 

MonenHpoBaiine peaKuni!: npoBonHnocb no nporpaMMe :4JOPc
141

• 8TE\ 

nporpaMMa n03BOnSieT Bbipa6aTbiB8Tb COBOKyllHOCTH HMnynbCOB .P1 ,P 2 , •• ,Pn , 

YllOBneTBOpSI!OWHe 38KO!I8M coxpa!Ie!IltSI, ll: Bbl"'HCnSieT Bee STOI'O COCTOSI!IHSI, 

TaK 'ITO ycpenHeHIIbiH Bee no BceM co6brTHSIM naeT ~e"!eiiHe peaKunn. MaT

pn"l!IbiH aneMeiiT (nnSI peaKuHi!: .I , III- VIII ) npHIIHMancSI paBHbiM ennanue. 

PeaKunn ynpyroro pacceSIHHSI (II) npn. aaeprHSIX 2,15 n 40 faB Monennpo-

aanHCb B npennono)Ke!IHH, 'ITO pacnpeneneiiHe no nepenaiiHOMY HMnynbcy 

Ollll:CbiBaeTCSI BbipalKeHHeM Bll:Jl8 exp (-at) • rne a ~ 7,77 (raB/c)-2/61. 

YKasaHHbiM BbiWe. cnoco6oM 6btnH cMonenHpoBa!Ibi cnenyJOWHe THllbi 

peaKUHi!:: 

KacKall!Ibifi npouecc 

H· K8!I8nbi 

rr-p-+ Ao + 

1\ 
TT- p 

0 
K 1 

I\+ 
TT- TT· 

TT + p -+ ·TT. + p 

TT + p -+ TT + TT+ + n. 

TT- +p-+ TT +p+TTO 
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TT +p-+ TT+ + TT + TT + p v 

VI 

VII 

TT + p -+ TT -+ p + TT
0 + TT 0 

, VIII 

nmr aaeprnn 2, 75 ras 6binO CMonennpoBaHo no 100 co6biTllfi peaKUllfi I- IV 

n VIII • a p.nsr 40 faa - no 100 co6biTHii peaKUHii I- VIII • 

§2. ilOJ1TOTOBK8 I18HHbiX K nporpaMM8M HJ1eHTHI/JHK8UHH 

nocne Monennposaanst no nporpaM,Me ci>OPC nnst Ka>KJloro co6biTHSI 

aa neqaTb n aa nepcjloKapTbi BbiilaBanncb senn'IHHbi B cTaanapTHofi cjlopMe, 

npHHSITOfi JlnSI nporpaMMbi peKOHCTpyKUllll TpeKOS 1-flt/5/ • llnst TOI"O 'IT06bi 

6binll B03MOJKHbl , nepe6opKll pasnH'IHbiX r~nOT93 1 JlnSI OllHOii ll TO :II: )1{9 'l8CTH

Ubl Bbl/l8B8nHCb' no JlB9 0JlllH8KOBbiX nepcjloKapTbl C npll3H8K8Mll p83HbiX qac-

. THU ( TT + -Me30H8 H npOTOHa) • 

l1MnynbCbi n yrnbi qacTnu, nonyqeHHbie no nporpaMMe ci>OPC, saTeM 

pas6pacbiBanncb cnyqafl:HbiM o6pasoM B npenenax omn6oK, xapaKTepHbiX nnst 

JlByXM9TpOBOfi K8M9pbi: 

=f + ~ f 
I I 

M 
I 

rae qepes f 1 0603H8'19Hbl HMnynbCbl ll yrnbi CMOJlennpoBaHHbiX 'l8CTHU1 

a a, eCTb Cp9JlH9KB8/lp8Tll'IHbl9 OIIIH6Kll HMnynbCOB ll yrnoB, r I -cny-

qafiHbie qncna, pacnpeaeneHHbie no cnyqaiiHoMy saKoHy co ppenHI<M, pasa:brM 

aynro, n nncnepCHefi, pasaoii ellHHHue. 
' B pac'leTax ( npn aHeprnSix 2, 75 n 40 faa) ncnonbsosanncb cnenyromne 

x/ . ~ 
npHBeneHHbie OIIIHfiKH llOIIY'I9Hbl H8 OCHOB8HHH H3MepeHHll 400 '3Be3n• 

B 2-MeTpOBOH nponaHOBOH K8Mepe, 
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API P = 0,05 - onm6KH B HMnynbcax aapsDKeHHbiX '18CTHU; a a = 
0,005 ( a t5~ 0 = 0,0076 pall) H a 8 = 0,0042 paJl - cpeJlHeKBaJl-

paTH'IHbte OlllHOKH B onpe)leneHHH yrnoB R8KJIOH8 H 83HMyTanbHOM 1 COOTBeT-

CTBeHHOo 

B Ka'leCTBe OlllH6KH HMnynbca nepBH'IHOft qacTHUbi npHHSITbi aHa'leHHSI 

100 M sB/ c JlJISJ 2, 75 fsB/ c H 400 M sB/ c Jlml 40 fsB/ c. 

KoopJlHHaTbi To'leK BaaHMOJleil:cTBHSI B KaMepe Bbi'IHcnSJnHcb no !jlopMy-

naM: 

X =a r 
X 1 

rile a ,ay ,a 
X ., 

JlHH8T1 r ' r 2 . r 
1 8 

(eM. Bbtllle). a x 

To'IKH pacnaJla Ao- H 

Y =a 
1 y 

a r 3 • z 
2 ., 

cpeJlHeKB8Jlp8TH'IHbJe OlllH6KH B onpeJleneHHH KOOp

- cnyqail:Hbte 'IRena, nony'leHHbie . TaK *eo KaK r 1 

0,092 CM1 ay = 0,148 CM, a., = 0,557 CMo 

Ko 
I 

-qacTnu B npouecce I ae JlOn*Hbi coana-

Jl8Tb C KOOpJlHH8T8MH 113B93Jlbl 11
0 

THU Bbi'IHCJISIJIHCb no !jlopMynaM: 

.o 0 
KoopJlHHaTbi TO'IKH pacnaaa I\ - H Kr -'Iac-

x2 = x ,2 + ax r 4 
, , 

yll =y2 +ay•r5; zll=zll +a., •r6; 

, , , 
rne x2 ' Y 2 ., z2 - KOOpJlHHBTbi TO'IKH p8Cfi81l81 Bbi'IHCneHHbie HB 

OCHOB8HHH TO'IHO onpe)leneHHbiX HanpaBJISI!OillHX KOCHHYCOB Ao- 0 
nnn Kj-'lac-

THU H cnyqail:Ho Bbt6paHHoil: JlJIHHbi npo6era JlO pacnaJla; r4 , r ~ , r 6 -cny

qaRHbie 'IHCna, T8KH9 )l{e, K8K r I • YIT8K 1 TO'IHble 3H8'19HHSI KOOpJlHH8T pO)I{

)leJIHSI H pacnana V 0 
-'laCTHU pa36pacbiBanHcb cnyqatillbiM o6pa3oM B 

npe)lenax OlllH60K H3MepeHHSI BHanorH'IHO 3H8'1eJIHSIM HMnynbCOB H yrnOB 

'IBCTHUo 

B Ta6nnue 1 noKaaaao pacnono*eane aa nep!jloKapTe peaynbTaToB MOJle

nnpoBaHHSI llJISI K8)1(Jl0H '18CTHUbi1 a T8K)I{e npnBe)leHbi !jlopMyJibi1 no KOTOpbiM 

p8CC'IHT8llbi STH BeJIH'IHHblo 

Ha pni:::. · 1 npnBe)leHbi pacnpeJleneanSJ HeJlOCTB!OillHX Mace JlnSJ CMOJlenn

poBaliHbiX peaKUHil: II-IV 

6 
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= a;o. ~:t +j3i 
'tJHCJIO 

5 J n/K 

(A ~c( "'=-{6%; 3Ha.R 
7
jrropa: MaHTRe:ca 

~~~'~~OK ('~ P)'-=(6 _FJ) ~ 5 
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N 2.75 rJ~ .. 
N 

(!llf) <~> ~r!ir' 

.. 

a) 

i'l ~o r3s 

!!Lp 

-O.i5 -Qit5 -~25 -0.05 ... o.u .~, 

P11c, la,6, 

~·~ 
-'1.1 -u ... OS H ~ S6 

N 

~22 5.6 11 

M •106 MlL 

6) 

PacnpeneneHII.II aenocTaiOWIIX Mace nnH r11noTea + 
rr-+p-+rt-+p, rr-+p-+rr-+p+{·rr") rr-+p ... rr-+rr +(n) 
nnH LlBYX IIMnynhcoB nepBII'IHoro rr- -Meaoaa 2, 75 fsB/ c 11 
40 fsB/c, 
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§3. Pe3yJibT8Tbi pac'f(}ToB IIO IIporpaMMe 2-3 ll.JIH 

0 0 
A - H K 1 -'l8CTHI! 

K ~ -qacTHUbi npoxoJlHnH o6pa6oTKY 

no KHHeMaTH'l:P.CKO:tl: nporpaMMe 2-3, npH'l:~M Ka)I{Jlasr 'l:8CTHU8 npeiC'l:HTbiBanacb 

no "peanbHo:tl:" nnsr aTo:tl: qacTHUbi <Ao KaK Ao H Ko KaK Ko 
I I 

H "nO)KHOii" ( Ao KaK Ko H Ko K8K Ao rHnoTeaaM. 1 1 

B Taonnuax II H III npHB9Jl9Hbi Cp9JlHH9 3H8'l:9HHSI x2 "peanbHbiX" 

rHITOT93 JlnSI aHeprH:tl: 2,75 H 40 faB COOTB9TCTB9HHO. 

lJaCTHil8 

lJacTHila 

Ta6nn:ua II 

p = 2, 75 raa/c) 

lJHcno ypaaHeHn:A 
Bli3H 

3 

T a6nHua III 

p .. 40 raa/c) 

lJHcno ypaB!j9HHA 
Bli3H 

3 

3 

2,61 

2,83 

Cpeauee 
X2 

2,~8 

. 2,93 

3±:.0,30 

3:!:.,0,36 

3:!:.,0,30 

Ha conocTasneHHSI naHHbiX TaonHu II H III BHJlHO, 'ITO nocTHrHyTo 

cornacHe pac'l:~ToB c TeopeTH'l:eCKHMH aHa'l:eHHSIMH X 2 • PacnpeneneHHe 

senH'l:HH X 
2 

(nanpHMep, J:(nsr Ao - ·~~ K ~- qacTHU, puc. 2) TaK)Ke 

cornacyeTCSI C TeopeTH'l:eCKHMH KpHBbiMHe Ha OCHOB8HHH 8TOrO MO)KHO 38KniO-

'l:HTb, 'ITO nporpaMMa 2-3 J:lnSI V 0 -cOObiTH:tl: paooTaeT npaBHnbHO. 
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B T80JIIIU8X IV II V rrpeacTaanea:br peaynhTBTbi pac'I~Ta JlJISI 

A 0 
II K 1 - 'IBCTIIU no "no:>KHbrM" riiiiOTeaaM rrpii aayx ::mepr:-IISIX 2, 75 

II 40 raa, COOTBeTCTBeHHOe C'IIIT8JIOCb, 'ITO CMOJleJIIIpOB8HH8SI V0 -'18CTIIU8 

yaoaneTBopsieT JlBHHOii riiiiOTeae, ecnii llJISI :aToii riiiiOTe3bi aenii'IIIHa )(.::; 12. 

3TO COOTBeTCTByeT 1% ypOBHro JlOCTOBepHOCTH. 

funoTeaa 

A° KaK K~ 

K~ KBK Ao 

funoTeaa 

Ao KBK K o 
I 

Ko KBK 
Ao 

I 

Ta6mma IV 

( p = 2,75 rsa/c) 

Benn'lnHa ;2 D.nH 
-2 
X D.JIH co6btTHli % uepaaaeneu-

acex co6htTHii c X 2 s; 12 HblX runoTea 

159 5,42 26:!:.2 

2096 4,19 5:!:.2 

Ta6nuua V 

p = 40 raa/c) 

Benn'IHHa 3(2 D.nll X 2 D.nH co6htTult % uepaaaeneu-

BCeX C06blTHil c x2 ~ 12 HhlX runoTea 

12,2 4,15 63,2 

361 4,52 19:!:_1,5 

A -riirrepoHhi II K -Me-

30Hbi OTil9JIIITb Jlpyr OT Jlpyra 3H8'1IIT9JibHO TpyJlHee, '!eM IlpH 2, 75 raa. 

Eoni:.IUIIHCTBO A -riirrepOHOB (T80JIIIU8 v) oy}leT YllOBJI9TBOpSITb T8K:>Ke 

K 1° -Meaoa:e. Cpeaii a:epaaaeneHHhiX yO ;...qaCTIIU oy}leT 

6on~:.ri.roii rrpoueHT K ~ -MeaoHoB ( IIpii paBHOM '!Ilene aaperiiCTPIIPOBaHHbiX 

A - H K O -qaCTHU - IIpHMepa:o 20%), TBK 'ITO BKJiro'leHHe Be ex 
1 

a:epaaaeneHHbiX coobiTIIii B rpyrrrry A -riirrepoa:oa, KBK aTo aenanocb pa-

Hee/7,8/, BHeceT "" 20% OIUH6Ky B IICTHHHOe 'IHCJIO A -rHnepOHOB H 

K 
0 

-M930HOB. 11 
1 



§4. BepHbre H no)f{Hbre rHIIOTeSbi 11nn KaHanoB II- VIII 

Cpenane 3Ha'l:eHHSI X 2 
H pacnpeneneHHSI no X2 lliiSI KaHanoa peax-

UHH II -VII cornacyiOTCSI C Tpe6yeMbiMH aenH'IHHSMH H KpHabiMH ( HanpnMep1 
Ta6nnua VI ) •. Ha OCHOaaHHH 9TOI"' MO:IKHO 38KIIIO'IHTb1 'ITO nporpaMMa 

10-30 pa6oTaeT ynoaneTaopnTenbHo. Aaanornqaoe saKniO'IeHne cnenaao a 

pa6oTe12/ 

Ta6nnua VI 

p = 2, 75 ras/c) 

N9 OpoayKTLI llncno ypasaeanll 0JKHA89M09 Cpeaanil KBaapaT 
p98KUIIH CB.II3H H9AOCT8IOII19li MaC-

x2 x2 Cbl M2 
a ea. 

6 2 2 
( x 10 (Mas /c ) ) 

u 17 -
-0,00143 • p 4 3,79 4;!:.0,30 

Ul 1T-, p ·." 
0 1 

0,02730 0,89 1;!:.0,14 
IV 17 - ,1T+,n 1 0,91 1;!:.0,14 0,91200 

Cpaaaeane pac'I:~Toa no "'peanbHbiM .. n "no:IKHbiM"' rnnoTesaM anSI peaxunft 

II ..;..IV n . VIII npn aaeprn¥ 2, 75 faa noxasbiBaeT ( Ta6nnua VII ) , 'ITO 

5% peaxunft yneyroro asanMoneftcTaHSI ynoaneTBopSIIOT rnnoTese c OllHHM 

TT 
0 

-MesoHoM ( III ) n 47% - peaxunn c aeftTpoHOM ( IV ) • 50% 

peaxuni!: c OllHHM 11 °- MesoHoM ( III ) ynosneTaopSieT rnnoTese c aeftT

poHOM ( IV ) • 11, Hao6opoT, 30% co6biTHft IV cornacyiOTCSI c ,KHHeMa• 

T~Koft peaxunn III • Ho no'I:TH HH onao co6biTHe peaxunft III, IV H VIII 

He npOXOllHT KSK ynpyroe B38HMOll9ftCTBH9o Ha 9TOM OCHOBSHHH ace C06bi

THSI1 KOTOpbie1 KpoMe I"HnOTeSbl 06 ynpyi"OM B38HMO)leftcTaHH1 YllOBneTBOpSI

IOT eme K8KOft-nn6o I"HnOTeae, MO:IKHO OTH.OCHTb K ynpyi"HM B3ilHMOlleftcTBHSIM
0 

Hcao, 'ITO a axcnepnMeHTe HLieHTmjmxanHSI 'ISCTHU no noansaunn YIIY'I

waeT pasneneane xaaanos. Tax, B pa6oTe/6/ ocTanncb aeonaosHa'IHO nnea

THIJlnunpoBaHHbiMH IIHWb 15% llBYXIIY'I9BbiX C06biTHfto 
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runOT93bl 

II IT p 

III IT-piT 0 

IV - + 
IT IT n 

fnnOT93bl 

II 

III 

IV 

v 

VI 

VII 

Ta6nnua VII 

( 2, 75 raa/ c} 

KonuqecTBo co6biTHi!, yuoaneTBopliiOIUHX 

uaaaol! runoTea~ (a %) 

MouennpoBaHHhie KaHan hi peaKUHi! 

IT-p IT-p IT 0 IT+ IT- n lf""p 217° 

100 0 0 

5 100 30 27 

47 50 100 49 

Ta6nnua VIII 

(40 raa/c) 

KonnqecTBO co6biTni!, yuoaneTaopliJOIUHX 

uaaaoi! rnnoTeae (a %) 

MouennpoaaHHble Kaaanhi 

IT-p 

100 

63 

76 

77+77-p 77-; 

100 

95 

34 

IT-piT 0 IT-IT+ n 

100 

98 

0 

92 

100 

77+77-p77-(77"l; 

2 

100 

86 

13 

peaKUHH 

77-p277° 

0 

45 

39 

77+77-77+77-(n) 

2 

87 

100 

KonH'leCTBO 
co6hiTHi!, 
Yll0Bil9TBOpliiOIUHX 
TOilbKO OllHOi! 
rnnoreae 

48 

49 

70 

KonnqecTBO 
co6biTHil, 
Yll0Bil9TBOpli101UHX 
TOilbKO OllHOi! 
rHIIOTeae (B %) 

23 

2 

8 

5 

14 

13 



Tlpn 40 rae peaKUIIII ynpyroro paCCeSIHHSI (II) ynoeneTeopSIIOT KIIHeMa-

THKe I'IIUOT83hl C onHIIM 1T u -MeSO HOM ( III ) ( CM. Ta5nnuy VIII ) e 63% 

cnyqaee. I1poueccbr III n IV , a TaK:lKe VII · n VI HepaanH'IHMhi MelK-

ny co5oll: rrpn 40 rae. 39% peaKunil: c neyMSI rt
0 

-MeaoHaMn ( VIII ) npo

xonnT no KaHany IV n 46%-rro KaHany III. OrrSITh TaK :lKe, KaK rrpn 

aHepriiii 2, 75 rae, 0'18Hb Mano C05biTIIif1 IIM810IIIIIX H8ll:Tpanbl:lhl8 H83aperHCTpll

poeaHHhl8 qacTIIUhi ( Ta5nnua VIII ) , ynoeneTeopSiroT rnnoTeae 5ea HeilTpanh

HhiX qacTnu. TaKIIM o5paaoM, rrpn aaeprnn 40 rae na ecex KaHanoe MO:lKHo 

yeepeHHO ehrnenSITb C UOMOlllhiO !flnTIIpoeaHHSI TOnbKO Kal:lanhi 5ea Heil:Tpam:>HhiX 

'18CTIIU
1 

T.e. KaHanhi Tt- p ->Tt- p ; Tt- p ->Tt- p TT+ Tt-; 1T- p -+ 1T -1T- 1T + Tt + 1T-p 

II T.n.x' • 

§5. J1aeHTH1/JHK8UHH "l8CTHU C IIOMOIIIbiO r/JHTHpOB8HHH 

pe8KUHH 

BoaMO:lKHOCTH ncnonhaoeaHnSI noHnaaunoHHoro npnaHaKa nnSI yaaaeaanSI 

'18CTIIU rrpn 40 rae 5ynyT 0'18Hb orpaHH'ISHHhiMII II3-38 5onbWIIX IIMnynbCOe 

eTOpii'IHhiX '18CTIIUo HaMII 5bin8 rrpoeeneHa OU8HK8 eOSMO:lKHOCTH nneHTII!flH

K8Uliii '18CTHU npii 40 rae C UOMOlllbiO lf!HTIIpoeaHIISI IIO rrporpaMMe 10-30. 

llnSI aTOI'O C05biTHSI peaKUIIH V paCC'IliTbieaniiCh IIO "no:lKHOH" I'IIITOT838 1 

rne npoToH npnHHMancSI aa "-r -MeaoH, a "-r - aa npoToH. 

0Kaaanoch, 'ITO rrpn 40 rae oTneneane "no:lKHoit" rnnoTeabr OT "pe

anbHoll:" e03MO:lKHO TOnbKO e 70% cnyqaee, Torna KaK npii aHepriiii 2, 75 rae 

nponcxonnT rro'ITII nonaoe paaneneane cooTeeTcTeyromnx rnrroTea. OnaaKo, 

XOTSI paSHHU8 e cpenHHX 3H8'18HHSIX 

Rolf" rnrroTea npn 40 rae eennKa ( 5( 2 

MHorne co6hrTHSI nMe.roT eenn'IHHhi x 2 

i 2 nnSI " peanbHoll:" n "no:lK-

nolKHBSI I X 2 peanbHas:t = 32), 

nnSI "no:lKHoll:" rnnoTeahr, He Ha-

MHOroe rrpeebiW8!0lllli8 rpaHHUY 1% nocToeepHOCTII nnSI "peanbHOil" I'IIIIOT83hl 

( pHCo 3) 0 B CBSISH C aTHM B 6ynymHX aKCnepn:MeHTBX O'ieHb BB:lKHO 

rrpaannbHO ebr5paTb rpaanuy o5peaaHIISI no X
2 

nnSI ehrnezmeMc;>il rnrroTeahr. 

xl 
fipouecCbi 1 B KOTOpblX o6pa30BanHCb HeliTpanbHbie '18CTHUb1 1 

3aper~HCTpllpOB8HHb!e B KaMepe 1 T8KlKe ITO)l)l8IOTCll o6pa6oTKEl ITO npo-

rpaMMe 10-30 npn 9Heprnn 40 f9B. 
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PHc. 3. ·Pacnpe!leneHHe aenH'IHH X 2 
Llml 'peanbHOi!"' T'HfiOT93bi (HaKnOH 

B WTpHXOBKe neBbil!:) H 'no:H<:Hol!:" T'HfiOT93bi (HaKnOH B WTpHXOBK9 
npaBbil!:) LlnSI peaKUHH 17-+p->17+ +17 -+17-+p • 
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Ta6liJD.ta.II 

. lltc~O "lle JIO sap er JC TP•- BepOriOCU periiCTPaiUIH 

rl 
POBaHBHX y - lt!i.B- ~) 
TOB 

lleSOHOB Xo 1111I06 Cll X0 P50 CM 

-
o· 35,2 13,4. 

I I 'J5;I J8,i 
2 19,7 48,0 

0 I2,9 0 
2 I 36,J 12,5 

2 25,0 26,7 
3 2I,9 38,1 
4 3,8 22,7 

0 :3,8 o. 
1 25,8 1,7 
2 25,0 5 7 t 

3 3 22,7 22~2 
4 1S,7 :35,2 
5 6,0 24,'J 
6 0 10,8 

0 O,I J 
I 6,1 0 
2 24,2 0 

4 3 :30,3 4,5 
4 16,7 15,9 
5 12,1 38,6 
6 9,I 20,5 
7 1,5 15,9 
8 0 4,6 
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§6.·· Cpet:!HHH SI}JcjJeKTHBHOCTb perHcTpBUHH Ot:!HH.O<~Horo 

}' - KBBHTB B t:!BYXMeTpOBOit IIpOIIBHOBOii IIY3bipbKOBOii ~ KBMepe 

KaMepa HMeeT .llJIHHy 200, umpHHy 60 H BhiCOTY 38 eM. llnH perHcTpa-

UHH Y -KB8HTOB 6blll8 Bbi6paHa a4KfJeKTHBH8SI .o6naCTb 

pasMepaMH ( 17Qx40x28)cM3o y -KB8HThi1 IIOII8BIIIHe B Bbi6paHHy:io TBKHM 

o6pa30M a4J!fleKTHBHYIO o6naCTb1 HMeiOT ):(JIHHY TpeKOB aneKTpOHOB H II03HT.o. 

pOHOB Jl0CT8TO'IHYIO .llJISI TOI'01 'IT06hi OIIpe):(eJIHTb HX HMIIYJihChl H H8IIp8BJie

HHSio 06naCTb1 I'Jle IlpOHCXO.llHJIH B38HMoneiiCTBHSI C o6pa30B8HHeM Y -KB8H

TOB1 6bin8 OI'p8HH'IeHa UHJIHH.llpOM C pa.llHYCOM 4 H .llJIHHOii 80 CM H paCIIOJIO

)KeJia B nepBOH IIOJIOBHHe KaMepbi. 

Pacti~T a$$eKTHBHOCTH perHcTpaUHH OJlHHO'IHhlX y -KB8HTOB IIpOBOJlHJICSI 

B H9CKOJibKHX BapHaHTax: 

1) B KB'IeCTBe p8.llH8UHOHHOH .llJIHHbl JlJISI Y -KBBHTOB IIpHHHManaCJl>. 

BeJIH'IHHa 106 CM ( T.e. KaMepa H8IIOJIHeHa 'IHCThiM IIpOIIBHOM); 

2) pa.llH8UHOJIH8SI .llJIHHa IIpHHHM8JI8Cb paBHOii 50 CM (KaMepa H8IIOJIHElH8 

cMechro nponaaa H Kceaoaa HJIH !flpeoaa); 

3) K8M9pa H8IIOJIHeHa 'IHCThiM npOII8HOM1 HO B cepe.llHHy K8M9pbl IIO

CT8BJI9Hhl IIJI8CTHHKH H3 TSI)K9liOI'O M9T8JIJI8 TOJIIIIHHO:I!: B 1 1 2 1 3 paJlHBUH.;_ 

OHHhi9 .llJIHHhi (pH Co 4, KpHBbie X 0 Ph , 2X0 Ph , 3 X 0 Ph ) • 

0ony'I9HHhi9 B9JIH'IHHhl a¢$eKTHBHOCTH p9I'HCTp8UHH y -KB8HTOB SIBJISI

IOTCSI ycpe):(HeHHhiMH IIO 83HMYT8JlbHhiM yrnaM Bhin9~8 y -KB8HTOB1 a T8K)K9 

IIO KOOp.llHH8T8M TO'I9K HX p0)1():(9HHH B KaM.epe. 3aBHCHMOCTb a!fl!fleKTHBHOCTH 

pei'HCTpaUHH Y -KB8HTOB B KaMepe B 38BHCHMOCTH OT yrna HX BbiJI9Ta 

OTHOCHT9JlbHO H8Ilp~BJI9HHSI nepBH'IHOI'O IIY'IKa '18CTHU 0 .llJISI B8pH8HTOB 

1-3 'IIOK838JI8 Ha pHCo 4. KaK BHJlHO H3 pHCyHKa1 a!fl<PeKTHBHOCTb p9I'HCTp8UHH 

y -KB8HTOB B K8Mepe p93KO Il8):(89T IIpH YB9JIH'I9HHH yrna HX Bhin9Ta. 

EcnH yqecTh1 'ITO c ysenH'IeHHeM aaeprHH nepBH'IHoro nytiKa o6pasy

romHecsr Y -KB8HThl 6y.llyT CHJihHee KOJIJIHMHpOB8Hhl BII9p9Jl1 T01 0'19BHJlH01 

'ITO 2-MeTpOB8SI KaMepa 06JI8.ll89T 6oJibiiiOii a¢!fleKTHBHOCTbiO B pei'HCTp8UHH 

Y -KBBHTOB npH otieHh BhiCOKHX aneprHHX nepBH'IHorq nytiKa. 
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§ 7. BepoHTHOCTb perncrp8!1HH y -KB8HTOB1 o6pasyromnxcn 

OT p8Cl18Il8 17 0 -M830HOB 

nng onpeneneHHH BepOHTHOeTH perHeTpBUHH B KaMepe y ~KBBHTOB1 
o6pasyiOmnxeH oT paenana m 17° -MesonoB ( m'·= 1,2,314) 1 6hmn ne- ~. 
nonbsoBaHhr eMonennpoaaHHhre eoohrTHSI Kaaanoa II-VIII ·, npn'I~M 

rr± -MesoHhi etinTanneb rr 0 -MesoHaMn. Paeti~Thi npoBeneHhr nnH nByx 

pannaunoHHhiX nnnH, paBHhiX 106 n 50 eM. PesynbTBThi npencTaBneHhi a 

Ta6nnue IX Eenn npennono:amTh, 'ITO peaKUHH npn 40 f::m, B KOTOpbiX 

oopasyiOTeH OllHH1 llB81 TpH H 'i9Tbrpe TT 
0 

- M930Ha 1 HM9IOT npHMepao· 

OllHHaKOBbi9 eeqeHJiH 1 T01 KaK BHllHO H3 Ta6nHUbi IX. , nonOBHHa aTHX pe-

aKUHH 6yneT HM9Th XOTH Obi OllHH Y -KB8HT1 saperHeTpHpOBaHHbiH B KaMe-

pe. 

§8; HeKqTopbie aaMerrannn H BbiBOilbi 

Bo Beex }DBe'ieTax no MonennpoBaHHIO Kauanoa I , III- VIII MaTpH'i-

HhiH aneMeHT B3aHMOll9HCTBHH npHHHManeH paBHbiM enHHHU91 npH aTOM C'IH

TanOCb1 'ITO yrnOBbi9 paenpeneneHHSI BTOpH'IHbiX qaeTHU B e.U.Mo H30TponHbi1 

a HMnynbCHhre - eooTBeTeTByiOT cpasoooMy oo'heMy. CnenyeT o:MeTHTb1 
onHaK01 'ITO aKenepHM9HTanhHbi9 paenpeneneHHSI BTOpH'IHhiX qaeTHU He eooT

B9TCTBYIOT enenaHHbiM npennonO:lK9HHSIM1 B qaeTHOeTH1 HMeeTeH H80hiTOK 

MenneHHhiX npoToHoB. YBennqeune oTHoenTenbHoro BKnana eo6:brTHii e Men

neHHbiMH npOTOHBMH non:lKHO TOnbKO yny'IWHTb B03MO:lKHOeTH pasneneHHSI Ka

HanoB no nayM npH'iHHaM: 

a) YBenH'IHBaeTeH 'IHeno npoToHoB e HMnynbcaMH no 1 faBle, Korna 

BOSMO:lKHa nneHTHcpHKBUHSI nono:lKHTenbHhiX qacTHU no nounsaunn. TaK, ecnn 

HaKnoH B pacnpeneneHHH no nepenaunoMy HMnynhcy nnH ynpyrnx eo-

6brTHii1 xapaKTepHsyeMbiif KOacpcpHUH9HTOM a • __ npH 40 faB OCTBH9TCSI paB

HhiM "' 8 {faBie)-2, TO 'iHCnO BaBHMoneii:CTBHil: C HMnynbCOM npOTOHOB
1 

M9HhWe 1 faBle, oyneT eoeTaBnSITb 99% BCeX B88HMOneii:CTBHil:1 B TO BpeMSI 

KaK npn nsoTponnoM yrnoaoM pacnpeneneHHH npoToHoB B c.u.M. aTa Benn-

'IHHa eocTaBnHeT .. 1%. 
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6) YBemPUIBaeTCSI paamrua a. BenH'IHHax lfMnynbcoB npoToHoB H 77 +-Me

aoHoB; npH 9TOM yny'III189TCSI B03MO)!{HOCTb OTJleneHHSI "n'o)!{HOfi" rHnOT93bi 

OT "peanbHOfi". 8To nOJlTBep)!{JlaeTCSI pHC. 5, H3 KOToporo BHJlH0
1 

'ITO OTHO-

IlleHne X 2 
"no)!{HOfi" H X2 

"peanbHOfi" rHnOT93 yBenH'IHB89TCSI C 

yBenn'IeHHeM paanH'IHSI B BenH'IHHax HMnynhCOB npoTOHOB H 17 + -M930HOB. 

I1T8K1 C{jJOpMynnpyeM OCHOBHbie BbiBOJlbi Jl8HHOfi pa60Tbi: 

1) DporpaMMbr HJleHTHcpHKaunn 2-3 ( ans:r v 
0 

-co6brTHfi) H 10-30 pa-

60T8IOT HOpManbHO - OHH Jl8IOT YllOBneTBOpHTenbHbie pacnpeaeneHHSI H Cpea

HHe aHa'IeHHSI anSI cpyHKUHOHana x2 • 

2) Dpn aaeprnn nepBH'lHbiX 17 -M930HOB 40 faB "" 20% BC9X 

K~ -M930HOB H9B03MO)!{H0 OTnH'IHTb OT, A-rnnepoHoB H 6onhllie nono-

BHHbi nocneJlHHX HeOTnH'IHMbi OT K? - M930HOB. 

3) flpH 40 faB OK83biB89TCSI B03MO)!{HbiM ycneiJ1H09 BbiJleneHHe C no

MOIIlbiO KHH9M8TH'l9CKHX p8C'IeTOB peaKUHfi1 npoJlyKTbi KOTOpbiX aaperHCTpH

pOB8Hbi B K8Mepe H HX napaMeTpbi OIIpeaenSIIOTCSI C Tpe6yeMbiMH TO'IHOCTSI

MHe. 8To ynpyrHe B38HMCJl9fiCTBHSI 1 peaKUHH C o6pa30B8HHeM 38pS1)!{9HHbiX 

'l8CTHU 1 a T8K)!{9 17 O -M930HOB, BCe y · -KB8HTbi OT KOTOpbiX aape-

rHCTpHpOB8Hbi H H3MepeHbi B KaMepe. J1MeeTCSI T8K)!{9 B03MO)!{HOCTb B 70% 

co6biTHfi paann'IaTb 17+ -M930Hbi OT npoTOHOB TOnbKO C IIOMOIIlbiO cpHTHpO-

B8HHSie 

4) BepoSITHOCTb perncTpaunn B rrporraHoBofi KaMepe OJlHHO'IHoro y -KBaH

o 
T8 .COCTaBnSieT 60% IIOJl 0 H pe3KO Il8Jl89T C pOCTOM yrna Bbin9Ta y -KBaH-

Ta. KaK BHJlHO H3 pacqeTOB1 BOCCT8H8BnHB8Tb napaMeTpbi 77 O -M930HOB 

no y -KBaHTaM TPYJlHo, TaK KaK B 6o~blliHHCTBe cnyqaeB 6yaeT aaperncTpn-

pOB8HO B KaMepe no OJlHOMy Y -KB8HTy OT n106oro 77° -MeaoHa. Oa-

H8K0 1 C Jlpyrofi CTOpOHbi1 6onblliHHCTBO C06biTHfi 1 B KOTOpbiX o6p830BanHCb 

0 
17 -M930Hbi1 6yaeT HM9Tb XOTSI 6bi OJlHH Y -KBaHT. Ecnn npeaMeToM 

H3Y'I9HHSI SIBnSieTCSI peaKUHSI 6ea , C?6pa30B8HHSI 17 O -M930Ho~; TO Y -KBaH

Tbi - XOpOIIlHfi "yKa3aT~nb" JlnSI OT6paCbiB8HHSI HeHy)!{HbiX B38HMOJl9fiCTBHfi 

oT nayqaeMoro THna peaKUHfi. 

ABTOpbi C'IHT8IOT CBOHM IIpHSITHbiM JlOnroM no6naroaapHTb 38 nOMOIUb 

H o6cy)!{JleHHSI B.11.Mopoaa, r.11.KoiibinOBa, B.r .fpHIIlHHa, r .H. TeHTIOKOBY. 

T .OcTaHeBH'I, B.A.EenSIKOBa, A.A.A6aypaxnMoBa, K.n.BniiiHeBcKyiO H B.M.no-
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