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§ 1, MeTOilHKS SKCIIepHMeHTac 

UenbJO aacTosuueA pa60Thi smn.HeTCSI aay'leHHe peaKUHHIT-p-.aiT+ IT-rrriT 0 (1) 

IIpH pc = 4 faB, 

llo IIpaBHllaM, OIIHC8HHbiM B pa60Te /1/, 6hinO JlB8MJlbl IIpOCMOTpeHO 

150 Tb!C.H'I CTepeOCHHMKOB C 24-liHTpOBOR IIpOIIaHOBOH IIY3hlpbKOBOH KaMepb! 

JIB3 OI1HI1. 0T6HoanHCb co6hiTHSI THrra: 

- + -IT p -+IT IT y ••• (II) 

+ -) x) 
E = 97%) 1 I'Jle Y -KB8HT pei'HCTpHpOB8liCSI IIO ( e e IIapaM KOHBepCHH 

0JlHO co6hiTHe cooTBeTCTBOBano ce'leHHJO ( 0,48:!: 0,03) 11 oa, 

0To6paHHhie C06hiTHSI H3M9pS11IHCb Ha IIOllyaBTOMaTaX H C'IHT8liHCb ITO 

I'90MeTpH'19CKOH IIporpaMMe 1-33 H IIporpaMMe 7-1 C H8K0Illi9HH9M HH~OpMa-
tS/ 

UHH aa Mai'HHTHoif neaTe 38M , B rrporpaMMY aaKorrneHH£1 HH<iJopMaUHH 

6binH BB9Jl9Hhl KpHTepHH OT6opa C06hiTHH, 8 '18CTHOCTH, OT6paChiB8liHCb Te 

C06hiTHSI1 I'Jle XOTSI 6hi y OJlHOH 'laCTHUbl 3B93Jlhl OUIH6Ka B OIIpeJlelleHHH HM

IIyllbCa 6hma 6onbllle 30% (h > 30%). Bbi6opKa co6hiTHif, CB.HaaaaaH c :3THM 
p 

OI'p8HH'I9HH9M1 HCIIpaBli.Hli8Cb BB9Jl9HH9M ycpeJlHeHHOI'O BeCa C06~THSI C y-

KBaHTOM, 

IIPHH8Jlli9MHOCTH y KpHTepHH 

(} 2 
HOH ( /1(}) ' f'Jle 

+ 
(} - YI'Oll M9MJlY CYMMapHbiM HMIIyllbCOM e e H Ha

(} 2 
B91IH'IHH(--) 

110 
rrpaBlleHHeM AB (pHc.1). 3KcrrepHMeHTanbaoe pacrrpeJleneaHe 

B OT06paHHbiX C06b!THSIX Ilp9JlCTaBli9HO Ha pHC, 2, 

x) B pa6oTaX /1,2/ HCCII9Jl0B8118Cb Ta )1{9 peaKUHHlT-p-+nlT+lT-miT 0 (1), HO 
OTOHpanHCb co6biTHH c JlBYMH H 6onbWHM 'IHCIIOM aaperHCTpHpoBaHHbiX y -
K88H'I'OB, 
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.Unst HCKniO'ieHHSI tPOHOBbiX C06biTHA, CBSIS8HHblX C peaKUHeA 

TT p-+ pTT-mTT 0 (III) 

H8 cneJ18X nOIIO>KHTellbHblX 'i8CTHU C P c < 1 rae, H3MepS1118Cb HOHH38UHSI (g*), 

YlaMepeaHe ee npoBOJlHIIOCb cnoco6oM, onHCaHHbiM B pa6oTe 
141

• PeaynbTa

Tbi H3MepeHHA nOK838Hbl H8 pHC, 3. 
.Unst BbiJleneHHSI tPOHOBbiX B38HMOJleii:CTBHA H8 yrnepoJle( TT c - C06biTHH) 

a Ka>KJlOM co6biTHH 6bma pacc'iHTaHa HeJlOCTaiOIIIaSI Mace a M x ( ""Y) 

TT + - ( p -+17 TT y +Mx TTTTy) 

H JliiSI aHaiiH3a 6bl1IH HCnOIIb30B8Hbl TOIIbKO Te C06biTHSI, JliiSI KOTOpbiX 

M (TTTTy)>[M(n)-8] = 700 Mas, 
X 

r11e M ( n) - Mace a aeATpoaa, a 8 - om116Ka B HeJlOCTaiOIIIeA Macce B o6nac

TH M(n) ,( 8"' 0,25 M (n)) , .UonSI Bbi6poiiieHHbiX TTc -co6biTIIA (M (1TIT)')< 

< 700 Mas) cocTaBHIIa 12% (pHc. 4). 

B peaynbTaTe JliiSI Jl8nbHeAmero H3y'feHHSI ocTaiiHCb 2374 co6biTHSI 

peaKUHH 

TT + - 0 p -+nTT TT mTT, 
( 1 ) 

B OT06paHHblX C06biTHSIX OUeHeHa JlOIISI tPOHOBbiX B38HMOJlei%cTBHA, KOTOpble 

HaM He yJlaiiOCb HCKIIIO'iHTb, 

CTaTHCTH'ieCKHM MeTOJlOM no 8 - aneKTpGHaM onpeJleneaa JlOIISI npo-

TOHOB c p c >1 raB (peaKUHSI III ) /41 • .nocTaTO'iHO 6onbmaSI cyMMapHaSI 

JliiHHa nOIIO>KHTellbHblX CIIeJlOB C pc > 1 rae n03BOIIHII8 orpaHH'iHTbCSI 8 

sneKTpoHaMH c E5 >,.3 Mas. Bcero 6hmo aaAJleHo 80 TaKHX 8 -aneKTpo

HOB (a¢¢eKTHBHOCTb 99%), 'ITO COOTBeTCTByeT 110119 npOTOHOB B llOIIO>KHTellb

HblX 'iaCTHU8X "' (10 ± 4 )%. C JlpyroA CTOpOHbi, eCIIH orpaHH'IHTbCSI HMllYIIb

caMH nOIIO>KHTellbHblX 'i8CTHU lf. 1,6 ra,a/c, TeM >Ke MeTOJlOM /4/ MO>KHO 

nony'iHTb HHYIO oueHKY JlOIIH npOTOHOB "' ( 4:!: 2 )% X), 

x)B pa6oTe /5/ 6hinO nOK838HO, "'TO cneKTp npoTOHOB npaKTH"'eCKH HC"'a-

3aeT npH pc > 1 ,6 ras, 

4 
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Y'iHTbiBaSI ce'feHHSI po>KJleHHSI CTpaHHhiX 'iaCTHU 161 
H a.Pct 

perHCTp8UHH Heii:Tp81IbHblX CTpaHHblX 'iaCTHU B nponaHOBOA KaMe 

OUeHHIIH npHMeCb C06biTHA CO CTp8HHblMH 'i8CTHU8MH < (5±2)%, 

l.JHCIIO C06biTHA C napaMH .Ua1IHU8, HMHTHpyiOIIIHX peaKUHIO 

T8BIISieT ;;; 1%, 

.UnSi HaXO>KJleHHSI ycpe)lHeHHbiX BeCOB C06biTHA C y -KBI 

HCnOIIb30Banacb nporpaMMa "Streva" /8/. B seA npH MOll 

C06biTHA npHMeHSIIIHCb Te >Ke KpHTepHH OT6opa, 'iTO H JliiSI IleAC 

co6biTHA. CpeJlHHA Bee co6biTHA Tuna (II) OKa381ICSI paBHbll 

.UnSi paC'feTa tPH3H'ieCKHX BeiiH'iHH H llOCTpOeHHSI rHCTOrpaMM C 

COB HCnOIIb30Ba1IaCb nporpaMMa .,TiayK" ( CM, TipHIIO>KeHHe ) • 

§2. YrnoBbie H HMnyllbCHble xspsKTepHCTHKH ?-Me3oHOB 

± 
YrnoBbie pacnpeJleneHHSI " -Meaoaoa a CHcTeMe ueHTpa ~ 

LieHbl H8 pHC. 5. VIa aTHX pacnoeneneHHA BHLIHO, 'ITO CVIIIeCTBVe1 
. f. 

acHMMeTpHSI B BbmeTe .... ".- -Meaoaoa. Koa.P.PuuueHTbi aCHMMeTpl 
N -N , . 

Hbi no .PopMyne k = ~ 11 npHBeJleHbi B Ta6nHue 1. TaM J 
- + ~ 

PeaKUHSI 

11-p -+7T+7l-n 

11-p_, TT+'TT -nn,t77 ° 
17-p_, 217+217- n 

Ta6nuua 1 

k -
17 

0,6 

0,25 ~ 0,02 

0,1 

k17+ 

0,35 

0,28 ~ 0,02 

0,1 

Hbl peaynbT8Tbl 0 nony'ieHHbie C nOMOIIlblO BOJlOpOJlHOA KaMepbi, 

11- -MeaoaaMH c P c = 4 raB 
19•101• Cpe.o.sae 3Ha'ieHHSI HMn~ 

Me30HOB B C,U,M., paCC'iHT8HHbie H3 HMllYIIbCHblX pacnpe)lelleHI 

a T8K>Ke Jl8HHbie pa60T /9,10/, npHBeJleHbl B T861IHUe 2, 

Ha pHcyHKe 7 npHBeJleHa aaBHCHMOCTb cpeJlHHX nonepe'IH 
± 

COB OT npOJlOnbHblX B C,U,Mo JliiSI TT -Me30HOB, B o6naCTH Manl 

HhlX HMnyllbCOB aKcnepHMeHT81IbHOe pacnpeJlelleHHe HeCKOIIbKO 

C p8C'ieT8MH, BbinOIIHeHHblMH no CTSTHCTH'IeCKOA TeOpHH. 
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HHSI ¢oHOBbiX C06b!Tidl:, CBSI38HHbiX C peaKUHe:ll: 

- 0 1T p -+ p1T m1T (III) 

TenbHbiX 'IBCTHU C P c < 1 fsB, H3MepS!n8Cb HOH.H38UHSI (g*). 

OIIHCBHHbiM B pa6oTe 
141• PeaynhTa-

IIOK838Hbl Ha pHC. 3. 

eneHHSI ¢oHOBbiX B38HMOaeACTBHA Ha yrnepoae(TT c - C06b!T~51} 

6bma paCC'IHTaHa HeaocTaiOIUaSI Macca M x ( ""Y l 
- + -1T p -+77 1T y +Mx (TTTTy) 

HCIIOnb30B8Hbl TOnbKO Te C06biTHSI, anSI KOTOpbiX 

M (TTTTY l > [M(nl- 8] = 700 MsB, X 

a HeATpOHa, a 8 - OWH6Ka B HeaOCTBIOIUeA MaCce B o6nac

• .QonSI Bbi6poweHHbiX 1T c - C06biTHA ( M ( 1T7TY) < 
12% (pHC. 4}. 

aanbHeAwero H3y'leHHSI OCTanHCb 2374 C06b!THSI 

+ - 0 1T p -+ n7T 1T mTT 

( 1 } 

C06biTHSIX OUeHeHa aong ¢0HOBbiX B38HMOaeii:cTBHA, KOTOpbie 

HCKniO'IHTb. 

rro 8 - snexTpoHaM orrpeaeneHa aof!S! rrpo

(peaxuHH Ill } /4/ • .QocTaTO'IHO 6onbW8SI CyMM8pH8.11 

cneaoB c pc > 1 fsB II03BOnHna orpaHH'IHTbCH 8 

E8 ~3 MsB. Bcero 6hino HaAaeHo 80 TaKHX 8 -snexTpo

Tb 99%), 'ITO COOTBeTCTByeT aone IIpOTOHOB B IIOnO*HTenb

"' ( 10 ± 4 )%. C apyroA CTOpOHbl 0 eCnH orpaHH'IHTbCSI HMIIynb

fs;e/c, TeM }Ke MeToaoM /4/ MO}KHO 

OUeHKy aOnH IIpOTOHOB "' (4;t2}% x}. 

fihinO fi0K838HO, 'ITO cneKTp IIpOTOHOB npaKTH'IeCKH HC'Ia
faB. 
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Y'IHTbiBaSI Ce'!eHHSI po*aeHHSI CTpaHHbiX 'laCTHU 161 H s¢¢eKTHBHOCTb 

perHCTpaUHH HeATpanbHbiX CTpaHHbiX '18CTHU B IIpOIIBHOBOA KaMepe 17 I, Mbl 

OUeHHnH IlpHMeCb C06biTHA CO CTpBHHbiMH '18CTHU8MH < ( 5 :t2} %. 

J-{Hcno C06hiTHA C IIapaMH .QanHUa, HMHTHPYIOIUHX peaKUHIO (I) , coc-
TaBnSieT ;;; 1 % • 

.Qng HBXO}KaeHH.II ycpeaHeHHbiX BeCOB C06biTHA C y -KBaHTaMH ( W) 

HCIIOnh30Banacb nporpaMMa "Streva" 18/. B HeA 
IIPH MOaenHpOBBHHH 

C06biTHA IIpHMeHS!nHCb Te }Ke XpHTepHH OT6opa, 'ITO H anSI aeACTBHTenbHbiX 

C06biTHA. CpeaHHA Bee C06.biTH:ll: THIIa (II) OK83anCSI paBHbiM 15,5;t0,2. 

.Qng paC'!eTa ¢H3H'IeCKHX BenH'IHH H IIOCTpoeHHSI rHCTOrpaMM C y'leTOM Be-

COB Kcnon~:.aoBanacb rrporpaMMa .. llayx" (eM. llpHno*eHHe ). 

§2. Yrnosbie H HMI1YIIbCHble xapaKTepHCTHKH ?-Meaoeos 
± 

YrnoBhie pacnpeaeneHHSI " -Me30HOB B CHCTeMe ueHTpa Mace npHBe-

LleHbi Ha pHC. 5. J.13 3THX paCIIDeLJeneHHA BHLIHO, 'ITO CVWeCTBVeT He6onbWaSI . f. 

BCHMMeTpHS! B BbineTe_. "... -Me30HOB. Kos¢¢HUHeHTbl 8CHMMeTpHH Bbi'IHCne-

N -N , 
Hbl IIO ¢opMyne k = ~ H IlpHBeaeHbl B Ta6nHUe 1. TaM *e IIOK83a-

+~ 

PeaKUHSI 

17 p -+17+17- n 

77-p-+ 17+Tf -nm17 ° 
17- p-+ 217 + 217- n 

Ta6naua I 

kl7_ 

0,6 

0,25 ~ 0,02 

0,1 

k 17+ 

0,35 

0,28 ~ 0,02 

0,1 

Hbl pe3ynhT8Tbi, rrony'leHHbie C IIOMOlUbiO BOaopoaHoA KaMepbl
0 

o6ny'leHHOA 

1T- -Me30H8MH c p c = 4 fsB 
19•101• CpeJ;lHHe 3Ha'!eHHSI HMnynbCOB 1T :t 

Me30HOB B C.U.M., paCC'IHTaHHbie H3 HMIIynbCHbiX pacrrpeaeneHHA (pHCo 6), 
a TBK}Ke aaHHbie pa60T /9,10/, IlpHBeaeHbl B Ta6nHUe 2. 

Ha pHcyHxe 7 IIpHBeaeHa aaBHCHMOCTb cpeaHHX norrepe'!HhlX HMIIynb-
± 

COB OT npoaOnhHbiX B C.U.M. anSI 17 -Me30HOB. B o6naCTH ManbiX 'IlpOaOnb-

HbiX HMIIynbCOB 3KCIIepHMeHTanbHOe pacrrpeaeneHHe HeCKOnbKO paCXOaHTCSI 

C paC'!eTBMH, BbiiiOnHeHHbiMH IIO CTBTHCTH'IeCKOA TeOpHH, 
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Ta6nHua 2 

PL (Msa) P* (Msa) 
PeaKUHSI - .,.+ "+ " .. -

+ - 0 
11p·•71TTnmTT 329 + 4 341 + 4 456 + 5 443 + 5 - - -- + • 
"p-+217 217-0 289 + 9 306 + 10 389 + 11 397 + 12 

Hawa ll&HHbie H peayllbTaTbi pa60Tbi 11 I noaBonSJIOT onpellenHTb c xo-
o 

powell. TO'IHO<(Tb!O cpe,ClHee 'IHCnO TT -Me30HOB H8 OllHO B38HMO,Clei!.CTBHe TH-

na (r), 0Ho OKaaanocb paBHbiM N "o== 1,7 ±0,1; Bbi'IHCneHHSJ no CT&THCTH

qecKol!. TeopHH MHO>KeCTBeHHoro po>KlleHHSJ A&IOT 3Ha'leHHe N "o == 1,7 Ill I, 

Ha pac. 8 npHBelleHo HMnyn&cHoe pacnpelleneHae Y -KBaHTOB B na-

6opaTopHol!. CHCTeMe KOOp.ClHH8T, Pacnpe.QeneHHe HMeeT WHpOKHi!. nHK, COOT

BeTCTByiOWHi!. Y -KB8HT8M OT paCn8ll8 TT O -Me30HOB, H MOHOTOHHbil!. Cn&ll 

6e3 K8KHX-nH60 OC06eHHOCTel!., fpa!jJHK npHBelleH C yqeTOM H 6e3 y'leTa Be

COB H XOpOWO ann!OCTpHpyeT 38BHCHMOCTb BenH'IHHbl Beca C06bJTHi!. OT 9Hep

I"HH Y -KB8HT8, 

PacnpelleneHHe no KBallpaTy nepellaHHoro HMnyn&ca HeHa6niDllaeMbiM 

'laCTHUaM noKaaaHo Ha pHG, 9, Ha pHCYHKa BHAHO, 'ITO aTo pacnpelleneHHe 

OTnH'ISeTCSI OT pacnpelleneHHi!., xapaKTepHbiX AnSI nepa!jlepH'19CKHX B38HMOAel!.

CTBHi!., 

§8. OnpeaeneHHe ceqeHH# KaHanoa peaKUHH 

+ - 0 t 
1T P -> D1T 1T mTT npH pc "'" 4 3B 

Onpe.QeneHHe~e'leHHA KaHanoB peaKUHH lT) npoBollHnoc& Ha ocHoBe 

8HanH38 9KCnepHM9HTanbHbiX pacnpe.QeJleHHi!. a!jJ!jJ'eKTHBHbiX H He}:IOCT810lllHX 
0 

M8CC ( pHC, 10,11), naHHbie 0 C9'19HHSIX o6pa30B8HHSI OAHOI"O H ABYX TT 

Me30HOB B aToll. pe.aKUHH 6binH nony'leHbi B pa6oTe 11 I, 

a (1TT
0

)=:(3,0 + 1,2)M6H; a (2TT
0

) = (3,4 + 0,6 )M6H • 

6 
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BollbwaH cTaTHCTHKa co6biTaA, nony'leHHaH a HacToHweA pa6o1 

CllenaTb 6onee lleTan&Hbie 3aKniO'IeHHH o 'ce'leHHHX, 3xcnepHMel 

Hbl9 no ,- P -B38HMO,IleiCTBHSIM npH pc':. 4 rss 112: DOKi 

BKn&A B npouecc (f) MOI"YT ll8Tb CJ19.1lYIOIUBe K8H8nbi pe&Kil 

,- p ... ~ 1T + 1T - 1T 0 

+ - 0 nrr rr 2rr 

n rr+ rr - .3 rr 0 

0 + - 0 nprr -> nrr rr rr 

nw rr 0 -> n rr + rr - rr 0 ·rr o 
I 2 

nw-onrr+rr- rr 0 

N*p 0 -> nrr0 ,+ rr 

N * rr+ rr--onrr
0 

rr+ rr-

N*rr+rr--onrr 0 rr0 rr +,-

r'Ae N* - HyKnOHHbie aao6apbi, PacnpeaeneHHH M x ( rrrr) KaK 

60Te, T8K H B pa6oTe / 13l nOK83biB810T1 'ITO Ce'leHHe o6pa301 

HbiX H306ap B peaKilHSIX (8,9) npH STHX ::mepi"HSIX M8Jl0 ( 0 

AHanora'IHOe aaxnro'leHae MO>KHO caenaTb H3 aaHHbiX pa6oTbi 

Cne}:IOB8JlHCb 4-ny'leBble B38HMO}:Iei!.CTBHSI npH p C =; 4,16 raB, 

MeCTHOI"O pO>KlleHHSI 6apHOHHblX H Me30HHblX peSOH8HCOB B ,- p-CC 

pc == 4 rsB T8K>Ke HecymeCTBeHHO 
1121• PeaKUHH c o6pa30B8 

12 
30H8 6yAyT }:18B8Tb BKJ18}:1 B OT06p8HlilbJe cny'I&H "' 0,2% 1 

po>KAeHHSI apyrax 6oaoHHbiX peaoHaHCOB, aanpaMep, A · -Me: 

Mano H cocTasnHeT ~2% oT nonaoro ce'leHHSI 116/. 

7 
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Ta6nuua 2 

PL (M9a) P* (M9a) 

rr ,+ ,- ,+ 

0 

" 329 + 4 341 + 4 456 + 5 443 + 5 - - - -
289 + 9 306 + 10 389 + 11 397 + 12 

H peaynbTaTbi pa6oTbi 11 I rroasonsnoT orrpe)lenHTb c xo
o 

TT -M930HOB Ha OJlHO B38HMO)lei!:CTBHe TH-

paBHbiM N 17 o= 1,7 ±0,1; Bbi'IHCneHHSI IIO CT8THCTH-

0)1(8CTB9HHOrO po)I(Jl8HHH JlSIOT 3Ha'leHHe N 17 o = 1,7 111 I. 

HB9Jl9HO HMIIynbCHOe pacnpeJleneHHe Y -KBBHTOB B na

Me KOOpJlHHSTo PacnpeJleneHH9 HMeeT WHpOKHi!: IIHK1 COOT

paCII8Jl8 TT 
0 

-Me30HOB1 H MOHOTOHHbil!: CII8Jl 

fpa~HK IIpHB9Jl9H C y'leTOM H 6e3 y'leTa Be

IOCTpHpyeT 38BHCHMOCTb BenH'IHHbl BeCa C06b!THJ!: OT 9Hep-

e no KBaJlpaTy nepeJlaHaoro HMnynbca aeaa6nJOJlaeMbiM 

aa pHGo 9o Ha pHcyaxa BHJlHO, 'ITO aTo pacnpe)leneaHe 

JleneHHH, XapaKTepHbiX )lnH rrepH~pH'leCKHX B38HMOJlei!:-

eaenenHe ceqenHR KananoB peaKUHH 
0 

.m1T rrpH p c = 4 FsB 

KaHanoB peaKUHH (!) IlpOBOJlHnOCb HB OCHOBe 

HblX pacnpe)leJleHHi!: S~~·eKTHBHblX H H8JlOCT8101UHX 

0 
naHHbie 0 Ce'leHHSIX o6pa30BBHHSI OJlHOrO H JlBYX TT 

.,tiaKIIHH 6hinH nony'leHbi B pa6oTe 11 I o 

+ 1,2) MOHi o (2rr
0

) = (3,4 + 0,6 )MoH • 

6 
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Bon&WaH CTSTHCTHKa Co6biTHI, IIOny'leHHBSI B HBCTOSIIUeA paooTe, II03BOnSieT 

C)lenaTb tSonee JleTanbHbie 3aKn10'19HHH o ·ce'leHHHX. 3KcrrepHMeHTanbHbie JlaH

Hhie IIO ,- P -B38HM0Jl91CTBHSIM IlpH pc':. 4 rss lt2 / IIOK83biB810T, 'ITO 
I 

BKnaJl B npouecc (f) MoryT Jl8Tb cneJly!OIUHe KaHanbl peaKUHA: 

17- p ... ~ 17 + 17- 17 ° 
( 1 ) 

+ - 0 DT7 17 217 (2) 

n rr+ rr-.3 rr 0 
(8) 

0 + - 0 nprr ... orr TT TT {4) 

DW7T 0 ... 017+17 -17 °·17° 
I 2 (5) 

nw ... nrr+rr- rr 0 
(6) 

N*p 0 
... nrr0 17+ rr (7) 

N *rr+ rr- ... nrr
0 

rr+ rr- (8) 

N*rr+rr-... nrr 0 rr 0 rr +rr-, (9) 

rJle N* -HyKnOHHbie H3o6apbl, PacrrpeJleneHHH Mx (rrrr) xaK B aawel!: pa-

6oTe, TBK H B pa60Te l1 8 l IIOK83biB810T1 'ITO C&'I9HH9 o6pa30B8HHH 6apHOH

HbiX H306ap B peaKUHSIX (8,9) IlpH STHX SHeprHHX Mano ( o;l; 0,2 MOH)o 

AuanorH'IHOe aaxnJO'IeHHe MO)I(HO CJlenaTb H3 JlBHHbiX pa6oTbi 1141 , rJle HC

cneJlosanHcb 4-ny'leBble B38HMO)lei!:cTBHSI rrpH p c =;o 4,16 rsso Ce'leHHe COB

MeCTHOro p0)1(Jl9HHSI 6apHOHHblX H Me30HHbiX peSOHaHCOB B 17- p-coyJlapeHHHX IlpH 

pc = 4 rss T8K)I(8 HecymeCTBeHHO 
1121

0 PeaKUHH c o6pa30B8HHeM , -Me-

30Ha 6yJlyT JlaBaTb BKnaJl B oTo6paHKbie cny'laH "' 0,2% 12 •151• Cet~eHHe 
pO)I(JleHHH Jlpyr&x 6oaoHHbiX peaoaaacos, aanpHMep, A -Meaoaos, TBK)I{e 

Mano H cocTasnsreT ~2% OT nonaoro cet~eHRH 1161 o 
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TaKHM ofipaaoM, npH aaanuae sxcnepuMeHTanbHhiX, pacnpeJleneauA no 

s<jlqleKTHBHbiM H HeJlOCT8lOWHM MSCCSM He06XOJlHMO Y'IHTbiBSTb TOnbKO "peaK

UHH ( 1-6), p SC'IeT cfla30BbiX KpHBbiX JlnSI 9TH X peaKUHA npOBOJlHnCSI no npor

paMMe cflOPC I 11 I. .anSI peaxuuA ( 5,6), I'Jle o6paayeTCSI w -Me3oH, pacqe

Thi cfla30BbiX KpHBbiX npOBOJlHnHCb C y'leTOM Ma TpH'IHOI'O sneMeHTa pacnaJla 

w _. 311 ( M "' PI X P J , I'Jle P I H P J - HMnynbCbl 11 -Me30HOB B CHCTeMe 

noxoSI w -Meaoaa) XJ. B xa'leCTBe unn10cTpauuu sa puc. 12 npuBeJleHhi 

pacc'IHTaHHhie KpHBhie AnSI M ( 1l7Ty) H M ( 11 11l • OnpeAeneaue ce'leHHA xaaanoB 

(1-6) peaKUHH (!) npOBOJlH110Cb Ha OCHOBe cflHTHpOBaHHSI (nOJli'OHKH) 9KCne

pHMeHT8nbHbiX pacnpeJleneHHA paCC'IHTaHHbiMH KpHBbiMH 1181 no npOI'p8MMe, 

onucaaaoA 8 pa6oTe 1191, ITpu aaanuae BhiSICHHnOCb, 'ITO cfluTHpOBaHHe pac

npeJleneauA no HellOCTalOWHM M8CC8M npHBOilHT K 6onbWHM OWH6KaM B onpe

JleneHHH ceqeauA xaaanoB peaxuuA. BoaMO*HO, STO CBSI3aHo c TeM, 'ITO pac

npeJleneHHSI M x xaaanoB {1-6), pacC'IHTaHHhie no nporpaMMe cflOPC, 6nua

KH llPYI' x Jlpyry. Hauny'IWHMH Jl11SI cfluTupoBaHHSI oxaaanucb pacnpeJleneHHSI 

no scflcfleKTHBHhiM MaccaM M (1111yl H M ( 1111). 

B peaynbTaTe aaanuaa sxcnepuMeHTanbHhiX pacnpeJleneauA 6hmH nony

'leHhi cneJlylOWHe aaa'leHHSI ce'leHHSI xaaanoB ll-5) xx): 

a(l) = (2,5 ~ 0,7) M6H 

a (2) = ( 1,6 ~ 0,5) M6H 

a(3) = (0,5 ~ 0,2) M6H 

a (4) = (0,5 ~ 0,5) M6H 

a(S) - (0,8 ~ 0,2) M6H 

H cyMMapHoe ce'leHHe npouecca ( 1 ) , paBHOe 

\ 
a(J)= (5,9 + 1,0) M6H, 

x) 
npH pac'leTe KpHBbiX M ( mry) H M ( ITy) no nporpaMMe cflOPC JJ.nH KaHana 

IT- p-.w nIT 0 (5) y -KBaHT B nonOBHHe cnyqaeB 6epeTCSI OT ITt , a B 
nonoBHHe cnyqaeB - OT IT~ • 

xx) 
CoBMecTHbiA y'leT KpHBbJX JJ.nH KaHanoB (5,6) yxyJJ.waeT ycnoBHH tPHTH-

poBaHHH. HauMeHbwee aHa'leHHe X 
2 

nonyqaeTCH npH y'leTe TOnbKO KaHa
na 5, C e'leHHe o6pa30BaHH S1 W - Me30Ha B peaKUH H IT-p -. W n ( 6) npH P c = 
= 5 raB COCTaBnHeT 0,13 M6H /16/, 

8 
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"": 

.Qng KpBBbiX scWleKTHBHbiX M8CC M( 1111) H M(7TTTy) CyMM8 3H&'Ie 

T8B11518T 79 npB 'IHCne 9KCnepHM8HT8nbHbiX TO'IeK, paBHOM 67 • 
pe3KO B03p8CT88T npH cflHTHp0B8HHH 9KCnepHMeHT&nbHbiX KpBBbiX 

cpaaoBbiMH KpHBhiMB - c PO*JleHHeM OJlHoro B JlByx 11 ° -Meaosc 

.QnSI nOJlTB8P*Il8HH51 nony'leHHbiX pe3ynbT8TOB H8MB fibll 

Ta *e npoueJlypa cflaTHpoBaHHH pacnpeJleneaal M(111TY) R M(1l77) 

C BMIIYnbCOM nonO*HT8nbHOA 'ISCTHUbl pc < 1 fsB, (puc, 13), (E 

TRHX CpeJlB BTOpH'IHbiX '18CTHil 38B8Jl0MO BeT npOTOHOB) • 

naaable no ce'leHHHM KaaanoB (1-5) cornacylOTca B npe~ 

C pe3yn&T8T8MH, nony'leHHbiMH AnSI BCeX B38BMOJleiCTBBI. 

0 (1) - (2,5 + 0,6) MCSH 

a (2) = (2,1 ~ 0,6) M6H 

a (3) = (0,4 ~ 0,3) M6H 

a (4) = (0,4 ~ 0,4) M6H 

0 (5) = (0,9 + 0,3) M6H 

CJMM8p&oe C8'18BHe nonyqae'l'CSI paBBhiM 

a(!) = (6,3 + 1,0) M6H, 

' 0 ( Ce'le&ae o6paaoBaHHSI OllHOro IT -Meaoua B xaaanax 1 ,4 
0 

(3,0 :!: 0,8) M6H, 8 C8'18BH8 o6pa30B8HHSI JlB)tX H TpeX IT -Me~ 

nb1213,5) COCT8BnSI8T ( 2 1 9±.01 7) M6H; ·OHH COBn8Jl8lOT C nony'leH" 

Te 
111 • HaiJleHHoe HaMH nonaoe ceqeaue peaxUHH (I) xopowo 

C ll8HHbiMH pa60T l 9 ,1 2l: a(!) =(5,57 ± 0,17 )M6H H a(!) •(6,1 

3TH peaynbTSTbl 6hinH nony'leHbl H8 CHHMK8X C nyablpbXOBbiX 

K8Mep, 

§4. OueHKB sepueJl rpsHHUbl ce'lemur pesKUIIII 

,-p_. IJ 1J _.IJ IT+,- y 

Hawn llSHHbte no3Bonunu oueHHTb pe'leHHe PO*JleHHSI T/ -~ 
- +-axuua IT p-. n T/ -. n 11 11 y (IV) npH pc = ·4 fsB • .ana oueHKB ce'l• 

aoBanocb pacnpeJleneaue (pHc. 14) no Mx(1l7Ty) co6hiTHA, y KOTOJ: 

( 520 < M ( 1111y) < 576) MsB, Dhina nony'leHa BepXHSISI rpaauua ce'l 
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npH aHanH39 3KenepHM9HT8nbHbiX, paenpe]leneHHft no 

HeJloeTaiOIIIHM MaeeaM Heo6XOJlHMO Y'IHTblB8Tb TOnbKO .peaK

aT 4Ja30BbiX KpHBbiX AnSI 3THX peaKUHft npOBOJlHneSI no npor-

17 I .UnH peaKuHA (5,6), I'Jle o6paayeTeSI w -Me3oH, pae'le-

npoaoJlHnHeb e y'leTOM MaTpH'IHOI'O sneMeHTa paena]la 
- -

I X P j , I'Jl9 p t H p J - HMnyn&ebi 1T -Me30HOB B eHeTeMe 

a) XJ. B Ka'leeTBe HnniOeTpauHH Ha pRe. 12 npHBeJleHbr 

bie AnSI M ( 171T)'l H M (" TT) • OnpeAeneHHe ee'leHHA KaHanoa 

(!) npoBOJlHnOeb Ha oeHOBe ~HTHpOBaHHSI (nOJli'OHKH) 3Kene

aenpe]leneHHA paee'IHTaHHbiMH KPHBbiMH 1181 no nporpaMMe, 

I 191. IT pH aHanHae BbiSieHHIIOCb, 'ITO ~HTHpoaaHlle pae

HeJlocTaiOIIIHM M8CCaM npHBOJlHT K 60nbiiiHM OWH6KaM B onpe

KaHanOB peaKuHA. Bo3MOlKHo, 3TO eBSI38HO e TeM, 'ITO pae-

KaHanoa ( 1-6), paee'IHTaHHbie no nporpaMMe 410PC, 6nH3-

• Haimy'IWHMH JlliSI ~HTHpoaaHHSI oKaaanHeb paenpeAeneHHSI 

Mace aM M (7717)') H M ( 1717). 

aTe aHaliH3a 3KenepHM9HTanbHbiX paenpeJleneHHA 6binH nony

e 3Ha'leHHSI ee'leHHSI KaHanoB \1-5) XX): 

a (1) = (2,5: 0,7) M6H 

a (2) = (1 ,6 : 0,5) M6H 

a (3) = (0,5 ~ 0,2) M6H 

a (4) = (0 15 ~ 0,5) M6H 

a (5) - ( 0,8 : 0,2) M6H 

ce~eHHe npouecca (1), paaHoe 

a(!),. (5,9 + 1,0) M6H. 

H M (TTy) no nporpaMMe <IIQPC JJ.nSI KaHana 
y -KBaHT B nonOBHHe cny~aeB 6epeTCSI OT 1T t , a B 

B - OT TT ~ • 

Hhlil y~eT KpHBhiX JJ.nSI KaHanOB (5,6) yxyJJ.waeT ycnOBHSI <lJHTH
aHMeHbWee 3Ha~eHHe X 

2 nony~aeTCSI npH y~eTe TOnbKO KaHa-
o6pa30BaHHSI W -Me30Ha B peaKUHH TT-p-+ Wn (6) npHPC = 

0,13 M6H fl6/. 
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.lln.R KPBBhiX scl$eKTHBHhiX Mace M( 771T) B M(ITIT)'l 
2 

cyMMa 3Ha'leHBI x eoc-
2 

TaBn.ReT 79 npa qaene sKenepHMeHT&nbHhiX To'leK, paBHOM 67. 3eaqeH&e x 
pe3KO B03paeTaeT npB ljiBTHpOB8HHH 9KenepBM9HT8llbHhiX KpBBblX TOllbKO llBYMSI 

ljla30BhiMH KpBBhiMH - e p0lKJl9HB9M OllHOI'O B llBYX 77 ° -Me30HOB ( 1,2) • 

.llnsr nOllTBeplKJl9HH51 nOlly'19HHhiX pe3yllbT8TOB H8MH 6blll8 npOJl9118H8 

T8 lK9 npoUeJlypa ljiHTHpOBaHHSI paenpeJle.rieHHI M (IT IT)') H M ( 1T1T) Jlll51 eo6hiTHft 

e HMDyn&eOM nOIIOlKBT9llbHOI 'l&eTRUhl p c < 1 fsB. (pH e. 13) • (B 9TBX eo6hi

TB.RX CpeJlB BTOpR'IHbiX '18eTHU 38B9Jl0MO BeT npOTOHOB) • 

.llaBHhle no ce'leHBSIM Kaeanoa (1-5) eornacyiOTcsr B npeJlenax ow&6oK 

e pe3ynbT8T8MH, nonyqeHHbiMB JlliSI Beex B38HM0Jl91CTBHI. 

a (I) - (2,5 ! 0,6) MISH 

a (2) "' (2,1 : 0,6) M6H 

a (3) = (0,4 ! 0,3) M6H 

a (4) = (0,4 ! 0,4) M6H 

a(5) = (0,9 + 0,3) M6H 

CJNNapsoe ceqesae nonyqaeTCsr paBHbiM 

a(!)= (6,3:!: 1,0) M6Ho 

CeqeBBe 'o6pa30B8HHSI OJlHOI'O 77 
0 

-M930H8 B K8H8118X ( 1,4 ) eoCT8Bli519T 
0 

(3,0 :!: 0,8) M6H, 8 ee'leH&e o6pa30BaHH51 llBYX H Tpex IT -Me30HOB (KaHa-

llhi2,3,S) eoeTaBn519T ( 2,9±.0, 7) M6Hi •OHH eOBD8Jl8IOT e DOlly'leHHblMH B pa6o

Te 
111 • HaiJleHHoe H&MH nonHoe ee'leHRe peaKllHR (I) xopowo eornaeyeTesr 

C Jl8HHbiMH pa60T l 9
,1

2 l: a(!) =(5,57 ± 0,17)M6H H a(!) •(6,10 ±0,14.J6a • 

3TH pe3yllbT8Tbl 6blliH nonyqeHbi Ha eHHMKaX C ny3blpbKOBbiX BOJlOPOllHbiX 

KaMep. 

§4. OueHKB sepJCHeJl rpBHIIIlbl ceqeHIIH pesKil/111 

TT-p_. D 1J "*Dff+tr- Y 

HamH JlaHHbie noaaonHnR oueHHTb !=e'leHHe pOlKJleHBSI 11 -Me3oHa B pe-

- +-
aKURH 77 p-oD 1f -+nIT 77 )' (IV) npH pc • ·4 fsB • .llnSI OU9HKR ee'I9HHSI ReDOllb-

30B8liOCb pacnpeJle119HHe (pRe. 14) no Mx(171Ty) C06biTHA, y KOTOpblX 

(520 <M(ITIT)'l < 576) Msa. Bbrna nony'leHa aepXHSISI rpaHHUa ee'leHHSI, paaHaSI 

• 9 



u 5 ( 10 : 7) p. 6H, 

3ToT peaynbTaT cornacyeTCSI c .aaHHhiMH pa6oTbi 1121• OueHHTb ·ce"'eHeSI 

pO)I{,IleHHSI W- 0 p .- , cp - Me30HOB B peaKUHSIX Terra {l V) Mbl .He MOr'nH 

H3-38' HanH"'HSI 6onbWOr'O "'HCna cfloHOBbiX COObiTHi!: B o6naCTH Mace STHX Me-

30HOB, 

HaM npHSITHO no6naro.aapHTb 3a none3Hhie o6cy~.aeaeSI r.H. Konbrnosa, 

A.B. HaKHTHHa, IO.A. TpoSiaa; aa noMOWb a Bhi'IHcneaeSIX cfla30BhiX KpHBhiX -

B.E. KoMonosy. 

Mbl 6naro.aapHbl na6opaHT8M n. AsepbSIHOBOi!:, T 0 .>Kypasnesoi!:, T. Ky

naraaoa e H. Illapexosoi!:, a TaK)I{e na6opaaTaM rpytrnbr npocMoTpa e H3Me

peaei!: 3a noMowb B pa6oTe, 

flpHRO)I(eHHe 

IIporpaMMa "Ilayx" aanecaaa aa Sl3hiKe "Anron" a ecnonb3osanacb .anSI 

cfle3e"'ecxoi!: o6pa6oTKH co6biTHA c Y -xsaaTaMe. IlporpaMMa pacc"'eTaaa 

.anSI 3BM Tena M-20, B3CM-3, B3CM-4. Bso.a "'ecnosoro MaTepeana B 

nporpaMMy M0)1{9T ocyweCTBnSITbCSI K8K C M8r'HHTHOi!: neHTbl
0 

TSK H C ·nepcflo

KapT, Ha Ka)l{.aoe co6biTHe OTBO.IlHTCSI o.aaa 30Ha MaraeTaoA neaThi, tfacnosoit 

MaTepaan, 38ITHC8HHbli!: B 30He M8r'HHTHOi!: neHTbi, SIBnSieTCSI CT8H.Il8pTHOi!: Bbl

.lla"'ei!: nporpaMM 1-33, 7-1 H nporpaMMbi "Streva " • Cne.Qbi co6biTHSI 

pacnonara~TCSI a onpe.aeneaaoM nopSI.Ilxe: nepBH'IHhri!: cne.a, cne.a oTpauaTenb

aoi!: '18CTHUbl 0 cne.a nonO)I{HTenbHOi!: "18CTHUbl H Y .!. KB8HT, 

IJporpaMMa "'IJayx" cflopMHpyeT HOBbiA: M8CCHB 0 Ky.aa T8K)I{e 38HOCSITCSI 

Bbl'IHCneHHbl9 3H8'19HHSI He.QOCT8~WHX H a$1JeKTHBHbiX M8CC
0 

KOTOpbie CTaHo

BSITCSI KSK Obi HOBbiMH "'"18CTHU8MH", B STOT MaCCHB .anSI K8)1{,1l0A: "18CTHUbl 

BXO.IlSIT BenH"'HHbi! P,f m, n, dP:.c, da 2 , d{J 2 ,M, dM 2 ,P*,t", m*, n*, 
H To.llo 

Bbi.Il8"18 nporpaMMbi - IIOCTpOeHHbie r'HCTorpaMMbl - 38IIHCbiB8~TC.51 Ha 

OT.Qenbay~ M8r'HHTay~ neaTy, racTorpaMMbl BblBO.IlSITCSI Ha ·II9'18Tb H Ha nep

<jJoxapTbi, IJporpaMMa COCTOHT H3 OT.IlenbHbiX npoue.ayp, KOTOpbl9 no )l{enaHH~ 
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MoryT ObiTb H3MeHeHbi, Hcnollb3osaaabre B nporpaMMe <jlopM:y 

aanpeMep, B pa6oTe /20 I. 

IIporpaMMa cocToeT H3 cne.ay~wex npoue.ayp: 

I. CosMeweaee aanpasneHeSI nepse"'aoro nyqxa c OCbiO 

2. Onpe.aeneaee ae.aocTa~wax Mace. 

3. Onpe.aeneaee .a<l>cflexTHBHbiX Mace. 

4. HaxmK.aeaue xsa.apaTOB 4-MepHbiX HMrryllbcos. 

5. Onpe.aeneaue HMrryllbcHbiX e yrnoBbiX xapaxTepacTax 'lac 

dM 6, Bbi'IHCneaae OTHOCHTellbHbiX OWHOOK ~ .anSI acflcfleJ 

He.QOCTa~wHX Mace ( OWH6KH B M x Bbl.ll8~TCSI TOnbKO C Y"'9TOM 

OWHOOK Cne.aos, a OWH6KH B M9 q,, - c y"'eToM HMrrynbCHbiX e y 
6ox cne.aos). 

7. Haxo)l{.aeaee cpe.aaex 3Ha"'eaeA sena"'HH H ex owe6ox 

6e3 y'leTa BeCOB, 

8. IIocTpoeaee recTorpaMM ( o.aaospeMeaao Mo)l{eT CTpol! 

r'HCTOr'P8MM) o 

.ans K8)1{,1lOr'O HHTepsana r'HCTOr'pSMMbl ITpHBO.IlHTCSI! 

J ) 'IHcno COObiTHA: B .llaHHOM HHTepsane N , 

2) CYMMa BeCOB .(}; W) BCeX COObiTHA B .ll8HHOM HHTepsane, 

3) CyMM8 KBa.apaTOB BeCOB ( y}; W 
2 

- OWHOKa B "'HCne COO 
COM B .ll8HHOM HHTepsane), 

n H T e p a T Y P a 

1. Fl. BaM, B.r. FpHlllHH, a.n. KHCTeHeB, ll.K. KOIIbinOBS, A.r. l 

M.M. MyMHHOB, My U3JOHh, B.ll. PH6UoB, 3. TpKs. Rl/J, r.5, ; 

2. B.r. FpHlllHH, K.r. rynHMOB, J!.K. KOIIbinOBa H np. llpenp 

P1-3677, J!y6na (1968). 

3. H.l/J. MspKoBa, B.H. Mopo3, A.B. HHKHTHH, H.B. llorroaa, r. 
KOBa, JO.A. TpoHH. llpeiipHHT OHRH 10-3545, J!yt5Ha (19t 

4. H. BaM, B.r. FpHmHH, A.r. KpHaenuoaa, M.M. MyMHHoa, 3. 

·rrpHHT OHHH P-2842, i!y6Ha (1966). 

5. M.Block, N.C; XXVIII, 279 (1.963) • 
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u < ( 10 + 7) p. 6H, - -
c aaHHbiMH pa6oTbi 

1121
• OueHHTb ·ce'leHHSI 

cp - M930HOB B peaKUHSIX THUS (I V) Mbl He MOI'nH 

WOI'O 'IHCna <jlOHOBbiX C06biTHft B o6naCTH M8CC :3THX Me-

no6naroaapHTb 38 none3Hbl9 o6cyJKaeHHSI r .11. KonbinOBa, 

• TpoSIHa; 38 noMOIUb B Bbi'IHCneHHSIX <jla30BbiX KPHBbiX -

na6opaHT8M n. AsepbSIHOBOA, T. )f(ypasnesoA, T. Ky

T8KJKe na6opaaTaM rpynnbi npocMoTpa H H3Me-

pa6oTe, 

llpHnoJKeHHe 

aanHcaHa aa Sl3biKe "Anron" H Hcnonb3osanacb anSI 

co6biTHA c Y -KsaHTaMH. ITporpaMMa pacC'IHTaHa 

, B3CM-3, BSCM-4. Bsoa 'IHcnosoro MaTepHana B 

CTBnSITbCSI KaK C Mai'HHTHOft neHTbi, TaK H C ·nep<jlo

biTH9 OTBOaHTCSI oaaa 30Ha Mai'HHTHOli: neHTbl, liHCnOBOH 

A B 30He Mai'HHTHOft neHTbi, SIBnSISTCSI CTaHaapTHOft Bbl-

7 -1 H nporpaMMbi " Streva " , Cneahi co6biTH g 

HHOM nopSIIlKe! nepBH'IHbiA cnea, cnea OTpHUaTenh-

" <jlOpMHpyeT HOBblft MaCCHB, Kyaa TaKlK9 38HOCSITCSI 

HeaocTaiOIUHX H a<jlqleKTHBHbiX Mace, KOT0pbl9 CTaHo

.,'laCTHUaMH', B aToT MaCCHB anSI KaJKaoA 'laCTHUbi 

m, n , L'i P ~, L'ia 2 , L'if3 2 
, M , L'i M 2 , P* , t", m *, n *, 

bl - nOCTpOeHHbl9 I'HCTOI'p8MMbl - 3anHCbiBaiOTCSI Ha 

neaTy, fHCTOI'paMMbl BbiBOaSITCSI Ha •fi9'18Tb H H8 nep

COCTOHT H3 OTaenbHbiX npoueayp, KOTOpbie no JKenaHHIO 

10 

.,.. 

MOI'YT 6b!Tb R3M9H9Hbl, J1cnOnb30BaHHbl9 B nporpaMMe <jlopMynbi OfiHC8Hbi
0 

HanpHMep, B pa6oTe /20 I. 

flporpaMM8 COCTOHT H3 cneayiOIUHX npoueayp: 

1. CosMeweHRe aanpaaneHHSI nepBR'IHoro nyqKa c ocbiO Y -KaMepbi, 

2. Onpeaeneaae HeaocTaiOIIIHX Mace, 

3, OnpeaeneHHe .a«P¢eKTHBHbiX Mace. 

4. HaxmKaeHHe KBaapaTos 4-MepHbiX HMnynhcos. 

5, OnpeaeneHHe HMnynhCHhiX H yrnosbiX xapaKTepHCTHK 'laCTHU a c.u.M, 

tiM 6. Bbi'IHcneHHe OTHOCHTenl:oHbiX owH60K ~ anSI a<jl<jleKTHBHhiX R 

HeaocTaiOIUHX MaCC ( OWH6KH B M x BbillaiOTCSI TOnbKO C Y'ISTOM HMnynhCHbiX 

owu6oK cneaos, a owH6KH a M a<jl. - C Y'ISTOM HMfiYnhCHblX H yrnOBbiX OWH-

6oK cneaos). 

7. HaxOJKllSHHe cpeaHHX 3Ha'leHHA senH'IHH H HX owH6oK c y'leToM H 

6e3 y'leTa secos. 

B. ITocTpoeHHe r&cTorpaMM ( oaHospeMeaHo MOJKeT CTpOHTbCSI ao 40 

I'HCTOI'PaMM), 

.nnSI KaJKaoro HHTepsana I'HCTOrpaMMbl npHBOaHTCSI! 

1) 'IHCnO C06biTHft B aaHHOM HHTepsane N , 

2) CyMMa BeCOB .( ~ W) BC9X C06biTHft B aaHHOM HHTepsane, 

3) CYMMa KsaapaTOB B9COB ( V~ W 
2 

- OWH6Ka B 'IHCne C06biTHft C 69~ 
COM B aaHHOM HHTepsane), 

n H T e P a T Y P a 

1. Fl. BaM, B.r. FpHIIIHH, 3.I1. KHcTeHeB, ti.K. K orrbrnoBa, A.r. KpHBeHuoBa, 

M.M. MyMHHOB, My lJaiOHb, B.tl. PH6uoB, 3, TpKa, RtP, r,5, 1054 (1967). 

2. B.r. FpHmHH, K.r. rynHMOB, JI.K. KoiibinoBa H ap. llperrpHH'l' OHRH 

P 1-8677, lly6Ha ( 1968). 
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