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ilns! MHOrHX 4JH3H'!eCKHX HCCnertOB8HHl!: 0 BbinOnHS!eMblX C IIOMOIUb!O IIpOII8-

HOB_,olf IIY3blpbKOBOH K8Mepbi, O'!eHb B8l!<HO H8l!:TH CIIOC06bi BbiAeneHHSI OTrtenb

HbiX K8H8nOB S!AepHbiX peaKUHl!:. 

8 ABHHOl!: pa6oTe H3naraeTCSI MeTOAHK8 BhlrteneHHSI K8H8nOB peaKUHl!: 

B38HMOAeHCTBHl!: 0 COIIpOBO>KA810IUHXCH 

o6p830B8HHeM CTp8HHhlX '18CTHUo 

8 3KCIIepHMeHTe 6binli HCIIOnb30B8Hbl CHHMKH C 24-nHTpOBOH IIpOII8HOBOH 

rry3bipbKOBol!: KaMepbi / 1 I , o6nyqeHHOfi "- -Me3oHaMH c HMrrynhCOM ( 4,00 ::!:.. 

±. 0,06) fse / c / 2/ . Bcero 6 binO rrpocMoTpeHo ABBli<Abi 123000 KanpoB. 

C IIOMOillbiO KpHTepHeB OT6opa 1T p B38HMOrtel!:CTBHl!: B IIpOIIBHe/3/ 6bi-

no Hal!:neHO "' 4500 C06biTHl!: C BHAHMbiM p8CII8AOM OAHOl!: HnH ABYX V
0 
-'18C

THUo Bee H8HAeHHbie C06b!THSI H3MepHnHCb H8 rronyaBTOM8T8X 0J1HJ1 H o6-

C'IHTbiB8nHCb IIO COOTBeTCTBY!OillHM rrporpaMMBM/4,5/ H8 38M nBTA 0J1HJ1. 

AHanH3 V
0
-'!aCTHU rrpoeonHncH TaK, KaK ::~To orrHcaHo B pa6oTe/31. B 

Ta6nHUe 1 cyMMHpOB8Hbl A8HHbie 0 'IHCne yO- C06b!THH C pa3nH'IHO:l!: MHO-

>KeCTBeHHOCTb!O 38pH>KeHHbiX '!8CTHU B 3Be3rte, H8XOAS!lUHXCSI B CIIeUHBnbHO 

Bbi6p8HHOM s4J4JeKTHBHOM 06'beMe KBMepbl/3/ • 

§ J. JlporpaMMB H.QeHTHtjJHKBUHH1 ee H83HB"leHHe 

J1neHTHcPHK8UHSI pa3nH'!HbiX K8HanoB peaKUHl!: IIpOBOAHn8Cb C IIOMOlllb!O 

rrporpaMMbl 10-10/6/ 0 KOTOpaH BbJAenSina HBH6onee eepOS!THYIO rHIIOTe3y 

0 npouecce B38HMOrtel!:CTBHSI H II03BOnHna yTO'IHHTb 3H8'!eHHSI rrapaMeTpOB OT-
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aenhHhlX cneaoB 'IaCTHU B 3 B eaae, ITo 'IHCny yqaCTBOBaBWHX BO B3aHMO 

aeACTBHH 'IaCTHU C06hlTHH 6hlnH paaaeneHhl Ha 3 rpynnhl: 

1) He3aperHCTpHpOB8H'IhlX qaCTHU B C06hlTHH HeT (C06hlTHH C 4 ypaBHe

HHHMH CBH3H) j 

2) HMeeTCH ODHa HeaaperHCTp!ipOBf!HHag Hei!TpanbHaH 'IaCTHUa ( C06b! TiiH 

C ODHHM ypaBHeHHeM CBH3!i)j 

3) npeanonaraeTcH aae If 6onee Hei!TpanhHbiX qacTHUbi, 

ITporpaMMa 10-10 aaaana B03MO:lKHOCTb paaaenHTh C06b!THH, OTHOCf{!Uii

ecH TOnbKO K 1 If 2 rpynnaM, 0THOCHTenbHO 3 rpynTibl C06b!THI! 3aKniO'IeHHe 

MO:lKHO 6brnO CDenaTb TOnbKO nyTeM HCKnlO'IeHHH rHTIOTea, OTHOCHIUHXCH K 

DBYM nepBhlM rpynnaM, 

Bee co6biTHH, npomeamHe nporpaMMy 10-10
1 

HaMH aHanH3HpoaanHcb, H 

DnH Ka:lKaoro C06b!THH Bb!6Hpancg ODHH HaH6onee BepOHTHblH KaHan peaKUHH 

(Hnli HeCKOnbKO, ecnH C06biTHe He y~aBanoCb HHTepnpeTHpOB8Tb ODH03Ha'IHO), 

§2. KpnTepnn or6opa xananos peaxann 

Co6brTHH c HDeHTH<jJHuHpoaaHHbiM 
0 

A -rHnepoHOM H c 2 aapH:lKeHHbiMH 

'laCTHUaMH MornH o6pa30B8TbCH B 77-p 

KaHanax peaKuHl!:: 

B3aHMODel!:cTBHHX B CneDylOIUHX 

' J\0 
rr + p .... rr + ,- ~ o ( K 

0 
) 

.... K + rr - 1\oo ( rr o 

~ 

.... 

m 

K+ - Ao 
TT 

~0 

aae aapH:lKeHHbre qacTHU bi + A0 + 

HeH:TpanbHbiX 'I8CTHU, rae m ~ 2 , 

( 1) 

( 2) 

( 3 ) 

(4) 

ilnH C06biTHH C HDeHT!icpHUHpOB8HHb!M K 0 -MeSOHOM B03MO:lKHb! peaKUHH 
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TT ( 5) 

... ( 6) 

(7) 

( 8) 

( 9) 

ABe 3apSI>KeHHbie 'laCTHUbl 

Hel\TpanbHbiX qaCTHU C m '2:_ 2 . 

(10) 

± 
Co6b!THSI C 3apSI>KeHHb!MH :f. rHrrepoHaMH B AaHHOti pa6oTe He aHanH3HpO-

BanHCb. 

Ka>Kaoe co6biTHe cpaBHHBanocb c OAHOli H3 yKa3aHHhiX Bhillle rHrroTe3, 

:1 
IlpHBOAHnaCb OUeHKa X AnSI Ka>KAOti rHIIOTe3bl COOTBeTCTBeHHO H Bbl'IHCnSin-

CSI KBBApaT HeAOCTaJOIUeli MaCChi M:l 
X 

no <jlopMyne 

Co6hlTHSI HHTeprrpeTHpOBanHCb KaK OAH03Ha'IHO OTHOCSIIUHeCSI K OAHOMY H3 yKa-

38HHbiX B billle KOHe'IH biX COCTOSIHHli ( 1-+ 10) B TOM cnyqae, ecnH! 

1) AnSI AaHHOit rHIIOTe3bl Ilpouecc MHHHMH3aUHH cjlyHKUHOHana CXOAHnCSii 

2) X :1 AnSI C06biTHH C OAHHM ypaBHeHHeM CBSI3H 6bin MeHbllle 2, 7, 

'ITO cooTBeTCTBOBano aepoSIT HOCTH W ( X :1 > X :" ) = 0, 1 .• X 
2 

AnSI C06biTHH C 'leTb!pbMSI ypaBHeHHSIMH CBSI3H 6bin MeHbWe 13; 

3) KBaAp8Tbl HeAOCTalOIUHX MaCC t:tnSI COOTBeTCTBYIOUIHX rHIIOTe3 0 He3a

p e rHCTpHpOBaHHbiX HeliTpanhHbiX 'IBCTHUaX H a XOllHnHCb B rrpeaenax, yKa3aHHbiX 

HH>Ke (13); 
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4) HOHH3aUHOHHhle H3MepeHHn IT03BOnnnH oaH03HaqHO HaeHTH~HUHpOBBTb 

3llpn)K0JIHble BTOpHqHb!e qaCTHllbl; 

5) BH3yan&Han KapTHHa, KHHeMBTHKa pacnaaoB H OCTaHOBOK qaCTHU 

B KaMepe COOTBeTCTBOBana ·roA HJIH HHOA rHITOTe3e; 

6) ann co6hiTHA, rrpornearnHx pa3HOMacrnTa6Hhie rHrroTe3hi, rrpenrroqTeHHe 

OTaaeanOCb rHITOTe3e C qHCJ!OM ypaBHeliHA CBn3H, . paBHh!M 4, 

Ha pH c. I, 2 npHeeneH&i pacrrpeaeneHHR KBaapaTa HeaocTaJOmeA M ACChi 

( M ! ) ann cnyqaee c 3aperHcTpHpOI30HHbiM B KaMepe A 
0

- rHnepoHoM, 

o6oa3VJOIUHMcn B oeaKuHnX. ( 1) H ( 2). YlcxoaR H3 oacrrpeaeneHHli M; 

H BenHqHHbi OIUH6KH ~M: • Hy)I{HO 6binO Bbi6paTb KpHTepHH OT6opa ITO 

KBanoaTv HeaocTaJOIUHX Mace. OueHKa eenHqHHbi ~ M; 6bma caenaHa cne

ayJOUIHM o6pa3oM. 113eecTHo, qTo M 
2 

MO)KHO pa3JIO)KHTb B pRA TeAnopa 
X 

M 2"' M 2 
X X . 

HCT 

2 
I, aMx 8 

+ I -a;- PI 
I 

1 
+-I. 2 lj 

8 p 8 p j 
I 

rae pI -napaMeTpb! - 3HaqeJIHR HMliYJibCOB H yrJIOB AJ!R 38pSI)I{eHHb!X 

qacTHU H V ~qacTHU, a 8 p 1 -omH6KH H3MepeHHbiX rrapaMeTpoe, EcnH ornH6-

KH 8pl HeBenHKH 1 MO)I{HO orpBHHqHTbCSI nJ!HeliHb!MH 'iJ!eHBMH B 3TOM 

pa3JIO)KeHHH; B 3TOM llpH6JIH)I{eHHH ~YHKUHR x 2 
3anHrneTcR B BHae 

M2 -M2 . 2 
X X HC'I:.._ ) • X 2 ., ( 

~M: 

2 :1 
Ha pHc, 3 H 4 npeacTdBneHbi aeyMepHbie pacnpeaeneHHn M x -X anR co-

6hiTHA, rrpornearnHx pa3nHqHbie rHnoTe3bi ( 1-10). BHnHo, qTo ToqKH no)KaTcn 

oKono rrapa6onhi; napaMeTp rrapa6onhi onpeaenneT eenHqHHY 6. M 2 B rrpea-
• X 

ITOliQ)KeHHH OTCYTCTBHH KOppennuHH Me)Kay Mx
2 

H /). M: H a OCHOBaHHH 

3THX QaHHbiX 6biliH liOJiyqeHbi OUeHKH /j. M; anSI Ka)l{l]OH rH!IOTe3hi CO-

-::T" 
~ B paAoHe MaCChi 

X 

A 0 
-rH-OTBeTCT·3eHH0 1 a HMeHH0 1 BenHqHHa 

nepoHa cocTaennna .. 7%, B pal!oHe MaCChi HeATpoHa .. 11,5%, nnn MaCChi 

!:J.M2 
K 0 -Me3oHa \ X ) 

M2 
.. 12,5%, anR rr '!.Me3oHa "'50% • 

X 

TaKHM o6pa3oM, 6binH Bbi6paHhi cneayJOJilHe HHTepeaRbi KBaapaTOB Heao-

CTa!OIUHX MaCC ann pa3nHqHhiX qaCTHU, KOTOpb!e He 6binH 38perHCTpHpOB8Hhi B 

KaMepe 

fl 



M 2 2 
0 ~ 0, I (fss) 0,1 ~ 

M2 ~ 0,15 
,. 

"0 - 0,15 < 

0,1 < M 2 
Ko 

< 0,4 

M!l _< 1,2 
( 13) 

n 
0,4 ~ 

M!l ~ 1,8 
Ao 0,8 s. 

0T6op no M2 
X Tecno CBSI3aH c oT6opoM no X::~. Ha pnc. 5,6 rrpnse-

neHbi pacnpeneneHHSI X 2 
nnSI co6b!THA C onHoA Bb!1leTeBweA HeATpanbHOA 

'"18CTHueA, a TaK:lKe D.llSI C06b!THA 6e3 HeATpanbHbiX '"18CTHU, y KOTOpbiX 

KBaD.paTbl HeD.OCTaiO!llHX MaCC ne:lKBT KBK ' B D.OIIYCTHMbiX IIpenenax, TaK H 

BHe HXo Jila pHCYHKOB BHD.HO, 'ITO B rrepBOM cnyqae 9KCIIepHMeHT8nhHbie 

pacrrpeneneHHSI X 2 
6nH3KH K TeopeTH'"IeCKHM, BO BTOpOM - Cy!lleCTBeHHO 

OT HHX OTllH'l.aiOTCSio YICXOD.SI H3 SKCnepHMeHTanbHbiX pacrrpeneneHHA ITO X~ 

6bi1IH onpeneneHbi KpHTepHH oT6opa co6biTHA no senH'"IHHe X 2 
( 2). 

llnSI paaneneHHSI C06b!THA C p83Hb!M '"IHCnOM ypaBHeHHA CBSI3H 6binH 

OUeHeHbl BepOSITHOCTH OCy!lleCTBlleHHSI pa31IH'l.Hb!X rHIIOTea/7/o llnSI cnyqaeB, 

xapaKTepHayeMbiX 'l.eTblpbMSI H OD.HHM ypaBHeHHSIMH CBSI3H, OTHOllleHHe Be-

pOSITHOCTeil: nnSI 3Ha'l.eHHA X 2 
- 2 H X 1

2 • 1 paBHSillOCh ~ .. 100, ' ~, 
a 3 2 a nnSI rpaHH'l.HbiX 3Ha'l.eHHA X , = 1 H X 

1 
= 2, 7 3TH sepoSITHOCTH 

6bl1IH npuMepHo onnHaKOBbi. nosToMy, ecnH 3Ha'l.eHHe X 2 
nnSI co6biTHA c 'l.e

TbipbMSI H onHHM ypaBHeHHSIMH CBSI3H ne:lKallH B D.OBepHTellbHbiX HHTepBanax 

X !I ~ 2,7; X !I < 13, TO rHIIOTeae C 4 ypaBHeHHSIMH CBSI3H OTna-

BallOCb npennO'l.TeHHe nepen npyrHMH, xapaKTepH3yeMb!MH onHHM ypaBHeHHeM 

C BSI3H. 

KpoMe KHHeMaTH'l.eCKHX KpHTepHes, npHMeHSieMbiX rrpH 

KaH81IOB peaKUHH, 6W1IH HCII01lb30BaHW HOHH38UHOHHWe H3MepeHHSI H8 cnenax 

38pSI:lKeHHb!X '"laCTHU. Ha OCHOBaHHH rrony'"leHHblX naHHb!X/8/ " + -Me30Hbl 

MO:lKHO 6b!1l0 OTllH'l.HTb OT npOTOHOB no HMnynbC8 P 

" t. -Me30Hbl OT K± -Me30HOB - no HMIIYllbCa 

1,1 I'ss/c, a 

0, 7 rsslc. 

Ji!TaK, B pe3yllbT8Te HneHTHqJHK8UHH C npHMeHeHHeM BbJllleiipHBeneHHb!X 

KpHTepHeB oT6opa see co6biTHSI 6binH paaneneHbi Ha cnenyiOIUHe rpyrrrrbx: 

( 1) onH03H8'"1HO HneHTHqJHUHpOB8HHbJe C06biTHSI ( IIpOXOAHT TOnhKO OAH8 
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T'I'IITOTe3a) j ( 2) HeO,[lH03H8'iHO H,[leHTH!j)HUJ,ipOBBHHbie C06b!TIHI ( IlpOXOllRT llBe 

H 6onee I'HllOTe3); ( 3) C06b!'TH5! 0 y KOTOpb!X o6pa30BhiB8l!OCb m HelfTp8llb-

Hh!X qacTHU, rrpH'ieM m ~ 2, ( rpyrrrra m TT 0 ) ; ( 4) co6biTllst c M !< 0, 

y KOTOpb!X 3H8'ieHHR M = He IlOilBll8llH B t:lOilYCTHMb!e HHTepB8llhl KB8LI-

p8TOB HeLIOCT8101UHX M8CC ( 13) (rpyrrrra M ~ < 0 ), 

B Ta6nHuax II n III rrpnBeaeHhi aaHHhie o '!Rene co6hrTnti B Ka)l(nolf 

n3 3TRx rpyrrrr anR cnyqaeB c naeaTnqmunpoBaHHhiMR A 0-rnnepoHaMn H 

K 
0

- Me30H8MH, HH)I(e IlpOBO,[{HTCR 8H8l!R3 K8)1(,[{0H R3 3THX rpyrrrr C06bJTHH 

COOTBeTCTBeHHO, 

§3, AH8nH3 HeoaH03H8'lHO HHTepiipeTHpOB8HHbiX C06biTHtf 

H3y'ieHHe C06hlTHA, KOTOphle He YLIBllOCb HHTBpllpCTHpOBSTb OLIH03H8'iHO, 

IlOK838ll0 0 'iTO K HHM OTHOCRTCR CllY'iBR, y KOTOpbiX Ill!OTHOCTb HOH!i38UHH 

TpeKa 6biCTpoti 38p5!)1(eHHOA 'iBCTHUbl He Il03BOll5!ll8 Ot:lH03H8'iHO YCTBHOBHTb 

Macey 'i8CTHUb! 0 H X 
2 

HMel!H 6nH3KHe 3HB'ieHHH t:lllH 06BHX KOHKypHpyiO

lUHX rHrroTe3 . HeoaH03HB'iHO HneHTH¢HuHpoBaHHhle co6hlTHH MornH Bllp RTb Ha 

¢H3H'ieCKHe pe3yllbT8Tbl, no3TOMY H8ll0 6bJJIO XOTSI 6bJ I1pH6lJH3HTel!bHO 3H8Th, 

B KBKOM OTHOWeHRR H K8K 3TH C06hlTHH MO)I(HQ 6hll!O pa3.[lelJHTb ITO OT-

nellbHb!M K8H8ll8M peaKUR ti, 

B pa6oTe I 9/ 6hrno rroKa3aHo, 'ITO B cnyqae 2 KOHKYPHPYIOiliHX rHrroTe3 

C OLIHH8KOBb!M 'iHCl!OM ypaBHeHHti CBH3H HX OTHOCHTel!bHBH BBpORTHOCTb Oll

peaenReTCSI 'iepe3 ¢YHKUHH Ilp8BllOIIOt:l06HH H CBH38H8 C X 2 
3HB'ieHHSIMH KBK 

P (I , II ) 
WI + exp (l/2(x:r-x:l] 
w2 + exp ( - ...L ( X 2 - X 2)] 

2 II I 

rne w H w 2 - qacTOThi paccMaTpHBaeMhix rrpoueccoB, B rrpearrono-

)l(eHHH W 1 = W 2 6bil!B pacc'!nTaHa p ( I , II ) Lll!H C06hiTHlf, KOTOpbie YLIO-

Bl!eTBOpSil!H 2 I'HIIOTe3aM OLIHOBpeMCHHO. 0LIHBKO 60l!bWHHCTBO HBpB3Liel!eHHhlX 

Clly'!aeB HMel!H 3H8'ieHH8 p ( I • II), 6nH3KOe K 1 ( CM. pnc. 7), II03TOMY 

TBKHM CllOC060M Yt:l8ll0Cb pa3nel!HTb O'ieHb MBllYIO 'i8CTb C06hlTHH, 

... 
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• 
llnSI KHHeMaTH'ieCKOr'O aaanH3a Hepa3AeneHHbiX C06 b!THH 6binH llOCTpoeHbl 

{3 = p HefiTP + - A.o 0 + A.o o 
$YHKUHH 1 PaapSI~ AnSI KOHe'iHb!X COCTOSIHHfi rr rr K H K ,- 'rr , 

r'Ae Paet\Tp H P aapSI)I{- HMIIynbCbl 'iaCTHU 1 IIonyqeHHbie C IIOMO!llb!O IIpor-

paMMbl 10-10. VIa pHC, 8 BHAHO, 'iTO OCHOBHaSI 'iaCTb C06b!TH'Ii: HBXOAHTCSI B 

o6nacTH {3 • 1, a MeHbiiJaSI - B o6nacTH f3 << 1 . EonbiiJaSI qacTb He 

paaAeneHHbiX C06b!THfi o6ycnoBneHa TeM, 'iTO AnSI cnyqaSI paBGHCTBa p K o"" p K + 

( HnH P ,-, P ) rHIIOTeabi OTnH'ialOTCSI TOnbKO rrepecTaHOBKO'Ii: Mace rr+ ,-,o 
IIOnO)I{HTenbHO 38pR)I{eHHbiX H HO'Ii:TpanbHbiX 'iaCTHU, a X 2 

HMeJOT 6nHanHe 

3H8'ieHHSI, T,K, BCe rrapaMeTpbl BTOpH'iHbiX 'iaCTHU OAHHBKOBbi, HeOJIHOaHa'iHO 

HAeHTHcjJHUHpOBaHHbie C06b!THSI C 6biCTpo'li: aapSI)I{eHHO'Ii: 'i8CTHUe'li: B o6naCTH 

{3 • 1 MO)I{HO paaaenHTb Me)I{AY KOHKYPH PYIOIUHMH KaHanaMH peaKUHH rrporrop

UHOHanbHO 'iHCny OJlHOaHa'iHO HAeHTH$HUHpOBaHHbiX cnyqaeB B STO'Ii: o6naCTH, 

Y co6bJTH'Ii: c f3 « 1 HeOAHOaHa'iHOCTb HAeHTHcjJHKaUHH H8 OCHOBe X 2 

CBSI38Ha C 6onbiiJHMH OIIJH6KaMH B HaMepeHHH HMIIynbC8 aapSI)I{eHHO'Ii: qaCTHUbl, 

0JIH8KO AOnSI STHX C06biTH'Ii: Mana, IIOSTOMy BCe C06b!THSI Ha STO'Ii: rpyiiiib! 

6binH p83AeneHbl aHanorH'iHO TOMy, KBK 3TO JienanOCb JinSI C06b!TH'Ii: C {3 "' 1. 

llnS! TOro, 'iT06bi OUeHHTb BnHSIHHe HeOJIHOaHa'iHO HJieHTH¢HUHpOB8RHb!X C0-

6b!TH'Ii: HB cjJH3H'ieCKHe peaynbT8Tbl 1 6binH llOCTpOeHbl AHarpaMMbl LlanHTUa AnSI 

( pHC, 9) • VIa 3TOro pHCYHKa BHAHO, 

'iTO pacrrpeAeneHHe TO'ieK llOnH IIO'iTH paBHOMepHO, H HeT K8KHX-nH60 cryiiJe

HH'Ii: B o6nacTH HaBeCTHbiX peaoHaHcos. CneAoBaTenbHo, MO)I{HO C'iHTaTb, 'iTO 

Y'i~T 3TOt! rpyiiiibl C06 b!THH He JIOn)l{eH CHnbHO MeHSITb cjJH3H'ieCKHe peaynbTaTbl, 

§4. AnanH3 co6biTHti c M 
2 < 0 
X 

CymecTBOBaHHe aTo'li: rpyniibi co6biTH'Ii: MO)I{eT 6 b iTb CBSiaa Ho nH6o c 

60nblliHMH OIDH6KaMH H3MepeHHH IIapaMe T p OB 0 nH 6 0 C BKna AOM C06 biTHl!: KB8aH

CB060AHb!X BaaHMOJie'li:CTBH'Ii: ,-- MeaOHOB C SI A pOM yrnepOJia B I!p0118HOBO'Ii: 

rrya b!pbKOBO'Ii: KaMcpe / 10 / , 0AHaKO rrpoBeAeHHbi'Ii: BHB nHa ( p HC, 10, 11) He 110-

aBOnHn OJIHOaHa'iHO OTO)I(JieCTBHTb 3TH C06 biTifSI HH C OJIHOH Ha y Kaa a HHb!X 

BbiiDe llpH'iHH, f103TOM Y He06XOAHMO 6 b inO OU e HHT b BKnaA C06 b JTH'Ii: rT p -B3a 

HMOAe l!:CTBH'Ii: B 3TOl!: rpy rrrre H aaTeM IIpOBeCTH p a aAeneHHe HX Me)I{AY pa3nH 'i

HbiMH KaHanaMH peaKuH'Ii:. O'ieBHAHO, 'iTO HaH6onbiDH'Ii: BKnaJI B rpyrrrry c M: 

9 



lla!OT C06b!TIHI llBYX THIIOB: peaKUHH, rne BbineTenweJ'.i HeJ'.iTpanhHOt!: 'I8 CTHUet!: 

HBnHeTCSl ,o 
Me30H (a) H C06biTHSl 0 B KOTOpbiX BCe 'IaCH!Ubl 3aperHCTpHpOBa-

Hbl (6). 

C IIOMO!Uh!O rrporpaMMbi <t>OPCI 11 I 6blnH pa3birpaHbl C06biTHH
0 

YllOBneT-

BOpSl!OWHe rHIIOTe3aM 77+77- A° K 0 
H rr+lf-:A°K 0 77 °. llpH p03bii'pbiWe 

IIpenrronaranOCh, 'ITO OWH6KH, IIpHIIHCblBaeMbie HMIIynhcy Ka>K.QOt\: 'IaCTHUbi
0 

COCT8Bm;:mH 10% H 20% OT IIpHCBOeHHOI'O HM 3H8'IeHHSl COI'n8CHO 38KOH8M 

coxpaHemui HMrrynr,ca. Ha pHc. 12 rrpH.BeneHbi pacrrpeneneHHSI KBanpaToB ne

nocTa!OWHX Mace nns:~ 3THX co6biTHt!: rrocne o6c'!E'!Ta HX no rrporpaMMe 10-10. 

2 Ha pnc. 13 aKcrrepHMeHTanr,Hhie pacrrpeneneHHSI no M x nns:~ Bcex oTo6paH-

HhlX HaMH C06hlTHt!:, OTHOCS!UIHXCS! K rpy~IIaM (a) H (6), CpaBHHBanHCb C 

pacrrpeneneHHSlMH C06biTHt!:, paCC'!HTaHHbiX no <l>OPC. BHLIHO, 'ITO H3-3a 

owH6oK HaMepeHHt!: orrpeneneHHaSI nonS! cnyqaes nonanaeT B o6nacTh oTpH

uaTenhHbiX HeLIOCTa!QUJHX Mace 3a rrpenenaMH ( 13). COOTBeTCTDYIOJIIHt!: BKnan 

lfX OT 'IHCna Olll!03Ha'IHO HlleHTHqJHUHpOB8 HHbiX C06bJTHH COCTaBnSieT "' 14% /lnS! 

C06biTHH (6) H "'18% LlnS! C06biTHH THIIa (a), 

Bee 3TH cny'IaH , B3SlTbJe H3 rpyrrrrbi M
2 < 0, 

X 6hlnH pa3neneHhl Me>Kny 

COOTBeTCTBYIOJI!IfMif KaHanaMH peaKUHt!: ITpOliOpUHOHanhHO '!Hcny OllH03H8'IHO 

HlleHTH¢HuHpOBaHHhlX C06hlTHt!:, 0cTaBWHeCSI C06hlTHSl OTHOCHM K B38HMO/let!:

CTBHS!M ,- Me30HOB C KB83HCB060ilHbJM HyKnOHOM H/lpa yrnepona , 'ITO COC 

TaBnSieT .,19% OT Bcex 2•nyqeBbiX C06b!THH, ilaHH85! OUeHKa ITpHMeCH COObiTHt!: 

na yrnepone cosrranaeT c pe3ynhTaTaMH, nony'IeHHbiMH H8MH npyrHM crroco-

6oM H ITpHBe.QeJ-JHblMH B pa6oTel 121 • 

§5. OueHKa rrpHMecH fT O- MB30HOB B Bbi.aeneHHbiX 

K8H8ll8X pB8KllHlf 

B peaynhTaTe OITHCaHHOI'O BbiWe MeTona BbiilCneHHSl KaHanoB peaKuHt!: 

BCe C06b!TH5! 6b•nH pa3neneHbl ITO COOTBeTCTBYIQTJTHM K8HanaM, 0JJHaKO H3-3a 

601!bUJHX OUJH60K H3MepeHHt!: B lipOIIaHOBOH ITY3blpbKOBOJ'.i KaMepe He HCKn!O'IeHO 

rrpHCYTCTBHe co6bJTHt!: c rr ~ Me30H.:JMH. H aMH 6 b ma cnenaHa oueHKa nomr 

TaKOI'O pona C06b!THH C11CilYIOJI!HMH CIIOC06aMH, llpe)I(.Qe BCero, 3TO MO)I(HO 

6hinO ClleJiaTb C IIOMOIUh!O y -KB8HTOB, 3aperHcTpHpoBa HHbiX B K a Mepe. B 

naweM cnyqae y -KB8HTbi, B OCHOB1-!0M , MOI'yT o6pa30 B biB'o\TbCSl B pe3y1!h -
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TaTe pacnaJJO·B 

co6biTHSI THna 

0 
:I rHnepoHoB (:I 0 

... A 0 + y) H rr 
0

- MeaoHoB. Bbi6HpanHcb 

JC + ,- K 0 ( D ) p JC - JC 0 ' H JlpyrHe 0 B 

KOTOpb!X aapSI)f{eHHb!e 'laCTHUbl ObinH XOpOWO HJleHTH¢HUHpOBaHbl H He MOrnH 

pO)f{JlaTbCSI :I 0 
rHnepOHbl. no 'IHCny y -KBaHTOB c Y'I~TOM 9¢¢eKTHBHOCTH 

Hx perHCTpauHH B KaMepe 6bmo aall:aeHo 'IHCno co6biTHll: c rr 0 - MeaoaaMH B 

9THX peaKUHSIX. 0KaaanOCb 0 'ITO COOb!THSI yKa38HHOrO THna COCTaBnSIIOT 

17;!:8%. 

llpyroll: cnoco6 aaKnJO'IancSI B oueHKe npHMecH " 0 MeaoHoB no 'IHcny 

co6biTHll: c llBYMSI HJleHTH¢HuHpoBaHHbiMH qacTHUaMH ( THna ,+ ,- A 0 1( 0
, 

,+,-.Ao l(o rr o ) • CyTb 9TOrO MeTOJla COCTOSina B cneJlyJOUieM; npo-

nycKaSI co6biTHSI THna rr +rr- A o K o , o no nporpaMMe 10-10 B npeano-

no)f{eHHH, 'ITO TOnbKO OJlHa V 0
-'laCTHua Obina aaperHcTpHpoBaaa B KaMepe, 

MO)f{HO ObinO npHMeHHTb K HHM Bee yKa3aHHb!e BbiWe KpHTepHH OTOOpa KaHa

nOB peaKUHll:. 3THM MeToJlOM 6bmo ycTaaosneHo, 'ITO peaKUHSI rr+11-;A° K0 rr 0 

npOXOJlHT B 80% cnyqaeB H 20% co6biTHll: nepexoJlHT B apyroll: KaHan. 

TaKHM o6paaoM, aa ocaosaHHH BbiWeHano)f{eHaoro, npHMeCb co6biTHll: c 

rr 0 MeaoaaMH cpeJJH BbiJleneHHbix KaHanos Morna 6biTb He 6onbUie 20%. 

§8. Ouenxs B03MOJKHOCTH Bbi.aeneHHH xsnsnoB pesxuHit 

B nponSHOBOit ny3hlpbKOBOit KSMepe 

B Ta6nHuax n H Ill npHBeaeHbl peaynbTaTb! HJleHTH¢HKaUHH COOb!THll: 

no KaHanaM peaKUHA B nponaHOBOll: ny3blpbKOBOll: KaMepe C BbiJleneHHbiMH 

A 0 - H K 0
- qacTHUBMH. CpellH 327 co6biTHll: c A 

0
- rHnepoHOM TOnbKO 

2 
no )( KpHTepH!O yaosneTBOpSinH OJlHOll: rHnoTeae 170 cnyqaes, 'ITO 

cocTaBnSino .. 50% scex co6biTHJ:i. OcTanbHbie co6biTHSI oKaaanHcb Hepaaaenea

HbiMH. llanee, BBOJlii orpaHH'IeHHSI Ha BenH'IHHY KB8JlpaTa HeJlOCTaJOUiell: MaCCbl 

H HCnOnb3YSI Jl8HHbie HOHH38UHOHHbiX H3MepeHHll:, '18CTb Hepaao.eneHHbiX CO

ObiTHll: yaanocb paaaenHTb: 73 co6biTHSI 6bmH nepeseo.eHbi B rpynny oaaoa

Ha'IHO HAeHTH¢HuHpOBI'lHHbiX co6biTHll:; 15- B rpynny m rr 0 
H 13 co6biTHll: 

B rpynny C M ll < 0, '1Hcno COOb!THJi, OCT8BWHXCSI aep83AeneHHbiMH 1 COC
x 

TaBHno 20%. 
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llnS! C06b!THA C 38perHCTpHpOB8HHbiM K ~Me30HOM CHTYBUHSI OK838J18Cb 

6onee cno)!(HOA. B aToM cnyqae KHHeMaTH'IecKaH rrporpaMMa noasonHna Hnea

TH$HuHposaTb TOJlbKO ·30% C06b!ThA, npHMeHSISI Bee KpHTepHH OT60P._8 ' H LIBHHbie 

HOHH38UHOHHblX H3MepeHHA, npoueHT paaneneHHbiX C06b!THA ynanOCb ITOBbiCHTb 

LIO 60. 
TaKHM o6paaoM, ocaoBHbie peaynbTaTbi rrposeneaaoro aaanHaa rro Bbi-

neneHHJO Kaaanos peaKuHA B rr-p B38HMOJleAcTBHSIX C pO)!(JleHHeM CTp8HHbiX 

'ISCTHU IIpH 4 fas/c, IIpHBOJlSIT K cneJlyJOIUHM BbiBOJlBM! 

1 ). noK838H01 'ITO C IIOMOIUbiO rrporpaMMbl H}leHTH<jJHKBUHH 10-10 H CO

OTBeTCTBYIOIUHX KpHTepHeB OT6opa B cnyqae HJleHTH<jJHUHpOBSHHbiX V 
0

- 'ISCTHU 

MO)!(HO BbiJlenHTb K8H8Jlbl peaKUHA B IIpOIIBHOBOA IIY3blpbKOBOA KaMepe, 

2), EonbiUYIO ponb B BbiJleneHHH K8H8J10B peaKUHA Hrpa!OT HOHH38UHOHHble 

H3MepeHHSI, EnarOJl8pS! Jl8HHbiM HOHH38UHOHHbiX H3MepeHHA H KpHTepHS!M 1 IIpH

BeJleHHblM BbiiUe, rrpoueHT HJleHTH<jJHUHpyeMbiX C06b!THA YJlBeTCSI IIOBb!CHTb JlO 

80 B cnyqae A 
0
-rHrrepoaos, H 60 - JlJISI K 

0
-Meaoaos. 3Ta oueHKa cpaBHHMa 

c peaynbTaTaMH pa6oTb/ 13/, 

§7. CeqeHHH po)l(aeHHH CTp8HHbiX fl8CTHU npH HMnynbce 

4,0 rss/c 

npoBe}leHHbiA 8H8J1H3 BCeX 2-ny'leBblX C06b!THA C BHJlHMbiM paCIIBJlOM 
0 0 

A - rHrrepoaa HnH K 1•Meaoaa rroasonHn Bbi'IHS::nHTb ce'leHHSI pO)!(JleHHSI 

CTp8HHbiX 'IBCTHU IIpH HMIIyJibCe rr-: -Me30HOB 4,0 faB/ C. 

Ce'leHHSI rrapuHanbHbiX KaHanoB Bbi'IHCnRnHCb rro <jJopMyne 

o,• 
N t W t 

D L ,-
- , 

r}le 11- -'IHCJlO IIpOTOHOB B 1 CM3, t.,.- IIOJlHblA IIpo6er IIHOHOB JlO B38HMOLieA-

CTBHSI1 N t - 'IHCJIO aaperHCTpHpOB8HHbiX C06biTHA1 COOTBeTCTBYIOIUHX 

TOA HnH HHOA rHIIOTe3e 0 rrpouecce, W t - IIOJIHBSI Il0Ilp8BK8 1 CBSI38HH8SI 

C orpaHH'IeHHbiM paaMepoM K8Mepb1 1 C a<jJ<!JeKTHBHOCTbiO IIpOCMOTpa, C HeAT-

panbHblMH MOJlBMH paCII8L18 

JlO pacrraJla V0 
'laCTHU. 

HeCTa6HnbHbiX 'IBCTHU, C M8Jlb!MH LlJIHHBMH 

1 2 



3H8'19HHSI STHX IIOIIp8BOK If CIIOCOO b l MX B b l'llfCJ19HHSI Ob!Jllf paaee OIIMC8Hbl 

B paooTe/3/, 

B TaonMue IV rrpMBe.neH b i ceqeHMH po>K.neHMH A~ nmepoaoB M 

HOB1 OOp83YIOlllHXCSI B p 8 3J11f'IHbiX KOH9'1HBIX COCTOSIHHSIX. HeOOXOliHMO 38M9TMTb 1 

'ITO liJ1SI H9KOTOpbiX K8H8J10B peaKUHH OIIpe.neneHHe C9'-19HMH IIpOM3BOliHJ10Cb C 

IIOMOlllb!O COO biTMH p83 J1H'-!Hh!X TMIIOB1 p83J1H'-IHOH TOIIOJlOrMM, TaK, peaKUMS! 

, +,·- ]( 0 ( 
Ao 
1:6 Morna 6 b i T h p e 3ynhT8TOM oT6opa 2-ny'-!eB biX co6 b iTHil: 

c OliHHM V 
0 

( nM6o A 0 - rMrrepoHOM, nH6o ]( 0 1 - M930HOM) HJ1H c nayMH 

0 0 0 
V - '18CTHU8MH A + K 1 • Ce'-!eHHe sToil: peaKUHH orrpenenHnoch He3B BH-

Ao o 
CHMO IIO 'IHCJ1Y C06biTHH K B K C -l'MIIepOHOM 1 TBK If C ]( I ...., M930HOM, 

H 6pan och cpenaee 3Ha '-leHHe STHX aenH'IMH, llnH peaKUHH p K -K 0 rr - ce'-!e

HHe Bhi'-!HCnHnoch no co6biTHSJM, rae ohm 3aperHcTpHpoBaH xoTSJ Obi OLlHH 

](~- M930H, llnH CJ1Y'-189B C LlBYMSI V0
- '-18CTHU8MH 1 HL19HTH(jlHUHpOBB HHbiMH 

u u 
K a K K 1 K 1 Me3oHbi, Bbi'-lMCnRnocb ceqeaHe p K 01 K ~ " HcxonH 

:113 sToi!: B9J1H'-lHHhi, MO>KHO OhinO Bhi'-!HCnHTb '-!Hcno co6biTHi!: sToro THna c 

onHHM 3aperHcTpHpoBaHHbiM K ~ M930HOM, CpaBHHBaH STO -qncno c n a on iOn a e-

MbiM, Mbl nony'IHJlH C9'19HHe peaKUHH p K ~ K0 
:1 Tf - , 

B Ta6nHue IV pnH cpa BHeBHH rrpMBeneHbi ceqeHHH pa3JIH'-!HhiX Kaaanoa, 

rrony'-!eHHbi9 rtpM 8HBJ1H3e JlBHHhiX C BOllOPOllHOi!: 81-caHTMMCTpOBOH KBM9pbl 

( 621 co6 biTMe) npH Toti >Ke saeprMH ,- Me3oHoB/ 14/. BMnao, 'ITO B npe.nenax 

o w HooK sTH .naHH bie c o ana.naiOT. He6onhwoe pa3nHqlle B BeJIH'IHHe ceqeaHii aa

oniOnaeTcH JlJ1S! cny qaeB c 38pS!>K9HHbiMII ]( ±- M930 H8MH. Bo3MO>KHO, '-ITO 

OOJ1blli8S! BCJ11f'-lHH8 C9'-lCHHSJ 1 nonrqeHHOrO B a a wei!: pa6o Te l1J1Sl COOb !THH 9TOro 

~t. 
T HIIB , OObS!CHS!9TCS! IIpHMCCbiO cnyqa eB C ~ rHnepOH8MH 1 8 H8J1H3 K OTOphlX 

HBMH 11e 6hln npo a en e a. 

8 3 8 KJ1 10'-lC HH9 8 BTOpbl Bbip8lK8IOT HCKp9HHIOIO onaronapHOCTb 38 IIOMOlllb 

B p a ooTe H rrone3H b ie o 6 c y>K.aeHMfl B.H .Mopo3y, IO.A. TpoSIHY, A. B. HHKHTMHy, 

3,f.oy6eneay, a T8K>K e COTPYliHHUe EpeBaHCKOro <!>H31f'-l9CKOro HHCTHTyTa 

H.f.fp11ropHH. A a T Opbi 6 naro.aa pHbi T B KlKe r p ynnaM na6opaHTOB, yqacTBOBBBWHX 

B oopaOOT Ke 8 K C II9pH M 9HT8JlbHOro M 8 T9plf8 J18, 
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Ta6nHua 4 

CeqeHHS! polKJleHHh cTpaHHbiX qacTHU 

KoHe'IHbte 
u ± t:.u 

COCTOS!HHS! 3KCn. p.S 

rr+ If -IC
0 

( ~ol 
J(+,-,o( A0

· ) 

Io 

r-,-<1::' 
p tr-IC~K~ 

p, -JC:x: ~ 

p x:-JC 0 

piCJCo,o 

x:+,- K0 (n) 

,+IC-ICo(n) 

154.:!;.14 

98.:!;.10 . 

89.:!;.11 

9,0 .:!;.3 

39,3.:!;.20,0 

67.:!;.15 

63.:!;.11 

147.:!;.18 

126.:!;.17 

Ao 
Jtl"rr-IC 0 rr°C l 85+21 Io -
,+,-IC ~IC ~( n) 10.:!;.5 

p ,~:[:(, "> 6t_4 

N UH+f!.U 

cnyqaes 
2-

121 195.:!;.21 

81 93.:!;.17 

77 133.:!;.21 

14 16.:!;.9 

31 20.:!;.10 

30 98.:!;.25 

29 64.:!;.21 

69 78.:!;.23 

56 101.:!;.25 

17 63!..26 

6 16.:!;.8 
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