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A H H 0 T a U H R 

BbinOnaeH COBM8CTHbiA <l:Ja30BbiA aaanH3 (np) H (pp) -.aaHHbiX, J.13 aaA.a eHHblX pe-

W8HHA OTOHpBIOTCSI .QBB HBOOpa <l:J830BbiX C.QBHf'OB , XOTOpb18 llpH SKCTpanOnSIU HH flO aaeprHH .QO 

3 10 Msa cooTBeTcTBy JOT aa5opaM 1 H 2, aaA.aeHHbiM CTannoM H .ap. npa ¢a30BOM aHanH3e 

pp - .aaHHbiX np H aHeprHH 310 Mss. 

Abstract. 

A combined phase-shift analysis of ( n p) and ( pp) -data has been made. Two sets of the phase shifts are 

selected out of the found solutions. When extrapolated over the energy up to 310 MeV they correspond to 

sets 1 and 2 obtained by Stapp et al in the phase shift analysis of p-p data at 310 MeV. 
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1 1 I 
np0B9Q9HH9 rtOilHOrO 00b1T8 , T.e. K3M9p9HII9 OSITII H93iiBIICIIMbiX X8piiKTepHCTHK npo-

U9CCii, npH piiCCQSIHKH H911Tp0HOB rtpOTOH8MK HiiT811KHB89TCSI Hii 50ilbWH9 9KC09pHM9HT81lbHbl9 

TpyQHACTK, KOTOpble QO HiiCTOSIWero epe M e HII npeo.aoneTb He yaaeTCSI • 8 CBSI3H C aTHM, 

9CT9CTB9HHO, B03HIIKii9T MbiCilb IICOOilb30BiiTb CYIU9CTBYJO WH9 T 90pEITH 'i9CKII9 npeQCTiiBI19HKSI 

T8KHM o5pa30M, 'IT05bl Opll RM910WHXCSI H90 011HbJX .U8HH biX rtpOBQCTK cP8308bJA 8H811H3 ( np) -

p8CC9SIHHSI. npe>KQe Bcero, Qll ll 9TOII U91111 c neayeT 80Crt01lb30B8TbCSI H30TOrtll'I9CKOII HHBa-

pH8HTHOCTbiO SIQ9pH biX C llll II Ot5pa50T8Tb ( np ) - H (pp) -aaHH bl9 COeMeCTHO. npa 9TOM 

0011 BllSIEI'TCsl 803MO >KH OCTb OOily 'IKTb Q00011H IIT 91lbHyiO 11Hc}JOpM8UHIO, 803HHK8JOWYIO 5naroaapSI 

H811K'iRIO RHTepc}JepeHUR K COCTOSIHH II C rtOilHbiM H30TOOH'i9CKIIM C OHHOM t - 0 II t c 1 1 2,3 I 

Jlanee, 'i8CTb 8 MOilKTYQbl, KOT0p8S1 COOTBQTCT ByeT nepK¢epll'i9CKHM CT 011KHOB9HKSIM, MO >K HO, 

14 51 
nO-BIIQKMOMy, B3SITb B 0QHOM930HHOM rtpK51lff >I-;QH HK ' IMOJ:lHcPIIUKpOB8HHbiA cP830Bbiii 8Ha-

11K3 1 . nocne.u Hee aaMeTHO coKpawaeT -.ucno napaMeTpos, onpeaenReMbiX 113 aKcnepKMaHTa, H, 

!tpOMe T OrO, H8118raeT onpeaeneHHbl9 ycnOeKSI H8 B9W9CT89HHYIO 'i8CTb 8 Mrt'IHTY!lbl p acceR

HRH. npa T8KOII rt OCT8HOBKe 38Q8'111 MO>KH O H8Q9SITbCSI, 'iTO COBMQCTHblll QJ8308bJI! 8H811H3 

( np ) _ H ( pp ) -aaHHbiX Q 8CT yaOBI19 TBOpKT 91l bHbll!, C TO'iKH 3p9HMSI 'fKCI18 pew e HH R, 

peaynbTaT. 

Cne.ayeT cKa3aTb, 'iTO nepBbJII nonH br A ¢aaoe bill aHanKa (np) -pacceRHHR rtpH BbiCO-

161 
KHX SHeprHSIX 5blll CQ9118H H8 9H9prHH 95 /V\ae • np11 STOM y'iHTbJB811HCb T OilbKO COCTORHHR 

c < 5 , 8 c}J83 0 Bb19 C.OeRrK BOIIH C f > 5 nonaralli!Cb p8BHbiMII HYIIIO, ~830Bbl9 CQBI!rll 

BOIIH npH t " I OblllK B3HT bl H3 iiH811H38 
171 

(pp) -.aaHHbiX H rtpK H8XO>KQ9HHH MKHKMy-

2 12 1 
X C'IHT811KCb n ocTORHHbiMK. B peayllbT8T e 8H811H38 6bln nonyqeH e.a iiH CTBeHHblll Hat5op M8 

cP830BbiX CQBHrOB. 

npH aHeprHH 210 Mae nono >KeHK e, OQH8KO, ycnO >K HSI!10Cb TeM , 'iTO ¢830Bblil 8H811K3 

18 91 
pp -aaHHblX ' aaeT .aea npHMepHo paoHoeepoSITHbiX peweHHSI I b 11 c a ot503Ha-

181 
'i9HHSIX pa6oT bl I. 

HH>Ke npK BOQRTCSI peaynbTBTbl Q:>aaoeoro aHanllaa HyKnoH-HyKnOHHoro p a cceHHHSI npH a Hep

ri!H 2}0 M3B, Bblrt011H9HHOrO B 00'b9Q HH 9 HHOM HHC TKT yTe SI.Ll9pH biX l!CCI19.Ll0B8HHI\. 

~CrtOilb30B8HHbl9 9KCrtepHM9HT81lbHble Q 8HH ble H 

npoueaypa o5pa60TKH 

.llnH npoeeaeHHR ¢aaosoro aHan K3a 6blnll Hcnonb30B8Hbl c n eaytOwH e aaHHbJe: 

p• P - .Ll8UHbl9 

1. LlHcPcP9P9RUH81lbHOe C9'19HH9 

2. nonHpH3iiUKSI p 
PP 

npu 

3 . nap8M 9 Tp b1 RPP H A 
pp 

4. LienonApH3&UHA DPP npH 

0 
PP 

110 1 
np11 T = 240 Mae / 15 To'leK I . 

T = 2 10 H 217 Mas/ l l, l 2 1 
1 28 T O 'I e K I . 

npH T = 213 M a e 
I 13 I 

/ 14 TO<teK/. 

T = 2 10 Mae 
19 1 

12 T O 'iKH I . 



n-p -.aaHHbie 

} , .LlHcpcj:JepeHUH81IbHOe ce•IaHHe '1Jp npH 114 I 
T " 200 Maa /2 1 TO'IKal. 

2. nonRpH38UHSI 'he npH 1121 
T "" 2 17 Maa 19 TO'!eK I . 

1151 MaTpHua n epexo.aa 3anHChlBanac& a TpHnneT-cHHrneTHOM npe.acTaaneHHH Yepe3 

aneMeHT bl M m m 
•• • 

I m .. H m • - npoeKUHH nOIIHOro CnHH8 CHCTeMbl .LtByx HYKIIOHOB 

B KOHe'!HOM H H8'181IbHOM COCTOSIHHH, COOTBeTCTBaHHOI . AI M 
l J • 00 M 

JO 
M 

Ol 
ITpHn-

neTHbJe nepexo.a bl I H 

UHpOB8HHOrO cp830B OrO 

M •• IC MHrneTHbie nepexo.abll a cooTBeTCTBHH c 

14 I 
8H81IH38 

nporpaMMOI! MO.OHcpl!-

npeaCT8BIISIII RCb B BI!.Oe: 

AI, k • A/1• ( 8 ) + AI:',. ( 12 
, j > j '" ,.. ) , 

r.ae Aft (8) -'18CTb 8Mil/li!Ty!lbl, 38BI!CSIW8SI OT cp830Bb!X C.OBHrOB , OnpeaensteMbiX H3 3 K Cne-
P 2 

pRMeHTOB, M11, ( f , j > j ,.,. ) -BKII8.Q OT nepHcpepH '!eCKRX C T OIIKHOBeHHI!, B3SIT b!l! B 0.QKO-

M830HHOM npHOIIM)f{eH HI! . M111 (8) -sbrpa)f{aiiHCb '!epe3 cpa30Bbre C.O BHrH c y'leTOM Kyno-
/ 16 I 

HOBCKHX acpcj:JeKTOB a cooTaeTCTBHI! c pa5oTol! M aTpH'!Hbrl! aneMeHT M 1-1 onpeaenstncst 

H3 COOTHOWeHRSI: 

~~-I "' A/11 -4100 -v2 ctgO (AI
10

+ M
01

), 

nony'!eHHOrO lf3 HHB8pH8HTHOCTH M 8 TpHUhl AI I 17 I OTHOCI!TellbHO HHBepCHH .OBH )f{ 8HIUI 

MaxcHM81I&Hbii! op6HT81IbHblll MOMeKT r "''"' , H8'1HH8SI C KOTOpOrO HyKIIOH-HYK~OHHOe 

pacceSJKHe Y.OOB.IIeTBOpHTellbHO OnHCbiB8eTCSI 0.Q HOMe30HHOI! .OHarpaMMOI!. Cl> ei!HM8H8, Onpene-

IISIIICSI no xapaxTepy 38BHCHMOCTH nonstpH38UHR u(O) P ( O) oT yrna pacceSJHHSJ , J.-13-

aecTKo1 1 8 1, 'ITO o.aKoMe30HH8R '!8CTb aMnnHTY.O hl pacceRH HSJ He aaeT BKnaaa a C1 ( O) P ( 0) 

If 3TO 06CTOSJTellbCTBO n03BOIIReT OUeHHTb r ..... . . B paccMaT pHaaeMOM Clly'!ae r m u 

o x a3 bJeaeTcSJ paBHbiM npHMepHO T peM lnpu 3HeorRR 200 - 300 Mae OT'IeTn RBO Ha6mo.oaeTcSJ 

' ' P, - F 2 H HT epcpepeK u HSJ I . 

.LlnH H8XO)f{ aeHR ll MP ( f 2
, J> imoa 

lk 6blll8 B3RT8 aMniiHTyaa HYKIIOH-HyKIIOHHOrO 

pacceliHHR B O.LlHOMe30HHOM np H61IIf)f{81flf lf 

r.ae 

4711 
g1 = t' 7 

M8CCbl HYKIIOHa If 

AfP , A1 m 2 
~-E--

ii,, (p' )YJ ~'.!_u , (p) u • .(q'Jr.IPu.(q} 
N + p. 2 

- K0HC T 8HT8 " -Me30H-HyKIIOHHOrO B381fMOaei!CTBI!R, m 

" -Me30H8, E -nOIIH8ll 3HeprHR CHCTeMbl .OBYX HYKIIOHOB, 

-MM nyn&c 1 nepe.08H H bll! B C T OIIKHOB8HHII, Onpe.aeneH BKII8.0 OT MP B 3118MeHT bl 

If 

/1. 

p. 

14 1 
&fm m nony'I8HHble Bblp8)f{eHHSI p83118r81IHCb no Ccj:JepH'IeCKifM cpyHKLli!RM II B .. . 

nn(loCK OCTH '¢ 0 .OIISI ( n-p) -CifCTeMbl npe.OCT8BIIRIIRCb B BH.Oe: 

41 ~ _!_
1

rr [ -.J11!1 • I (2f+ I J[-ld-I /?](e(x JPr(xJ l 
• • T F. x

0
- 1 f o 
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,lm) 
v f' (li>) 

f.' · _ffJ!. l3?.-~ p (X) I !l~ I ( X -1) r ('il i 1 )[) ~<-d 2] rA(JC
0

),n(X)] 
··" 2T r x - 1 o x - 1 o r '{ l 

0 0 

.11 
0 I 

2 
,;[ --~ (l 1 x I}' ---- 2f + ] ( 1 ( l)f ? 1 ( 2

)(>-1 tf_2
(x) 

,_, 2rE 0' ur -1; r (f 1 mr ~ z ) ~ - - · r ·lY r · 

If -nonHHOM bl n e>K8Hllp8 ner>BOrO If BTO pOrO poaa, 

11
2 

x 0 - l > --- · 
mT 

-npHCOeaHHeHHb!e cPYH K Uiflf, X "" Cos 0 , 

(2) 

ptnJ (x) 
r 

;\1\aTpH'IHb!e aneMeHTb! anSI ( p-p ) -cHCTeMbl nony•ralOTCSI n pH 3TOM no H3BeCTHb!M COOT -

HOWeHIIRM: 

rr 1 m 
- ( -1) • • • Mnp (-x) 

"'·· "'· 
Jln !l T p HnneTa 

LlnR CHH rneTa. 

Llanee 6b!JI O np e.:.te.~eH BKMlJJ. B 4fm m OT COCT ORHI!I! C p83H biMH MOMeHT8M If j - f 

f.! 1 np!i 31l!l8HHOM op6HT8nb~~M •MOMeHTe f :? 2 a f a 1 af 
- 1 161 , / 

/o6oaua'letiHR paJOTbl I. 

p 
a 

P.f 

2ik 
( x ·1)(2f+ j) 

0 

2 f 
~mE ( Q (x ) - (: (x J) ( l i 2 (-1) ] 

fl 1 0 f 0 

2ik i.:_m [ Qf (x ) -Cf (x J!( !t2(-d 1 
(-;-:1 )(2f~ T E o -1 o 

0 

2ik ~U\ (x) d fil)( (x)-(2f•l)((x )H 1 t 2 ( -1 )r] 
( x -1)(2~ Tr:. 1' ~1 o t-1 o f o 

0 

12m I' av - 2ik ''f E (' f (X 0) l - 1 + ( - 1 ' 2 I . 

(3) 



n pa aToM ¢aao&ble CLlBHrK onpe.a enaJOTcSI cneLlYIOWBM ot5paaoM : 

~ 2Br,e. ±.1 • 

Sin 2 f I m I a i I 

Sin 2 Bef "' lm aff 

Sin 28f • lm a f • 

1m a f.f. ±; 1 

/ 4 / 

¢830Bble CLlBHrH H KOHCT8HT8 " -Me30H-RyKnOHHOrO B38HM0Ll8ACTBHH onpe.aen HnKCb MeTO-

LlOM H8HMeHbWKX KB8Llp8TOB, .QnH STOrO 
2 

II • ; "'n [ F n - ¢ ( .r n' 8 1 ...... .. 8 m ) ) 

R8XO.Q RDCR MHHRMYM cPYHKUHOH8n8 

, rLie Fn - H3M epeHHOe 3H8 'feH He F B 

TO 'IKe .rn ; ¢ ( .r n • 8 1 " ....... 8 at Bbl'fRcneaHo e 3H8'feaae ; 81 ....... 8m -HcKOMble napa-

M8Tpb1; IVn -sec Ll8HHOrO H3Mep&HRR, noHCK MHHHMYM8 OCywecTBnSinCR MeTOLlOM nHHea-

/ }9/ 
pH38UHH • ¢opMyna wara 0p11 STOM HN88T Bllll 

rlle 

m ·1 
6tt • A I zilc Yk, 

lc • 1 

2 
~k .. ~ G;k • I .!.....J!n_ a 14 ~ - I ,; ~ a ¢ n 

nn' aa; arp,a¢n• a ak n aa; a81c 

lfc =- y,_.il 
a a~c = I 'fl [ ~ · ¢ ( .rn , a1 ...... am) 1 ~ 

n a 8k 

" < A< l. 

MeTOLl noasonseT secTH noHcK xpynHbiMH waraM H c TSKHM 6onbwHM 

/5/ 

A , npH KOTOpOM 

opapawea11e cPYHKUHR ¢( .r,s1 am OCTSeTCH B Cp8LIHeM rpy6o nHHeAHbiM OTHO-

CHT en&RO napaMeTpOB 8k 

B cny .. ae, ecnH 

-1 
'h II Q z II < < 1 , 

161 

rlle 2 

Q;k c -2 ! 
n 

'V1 a ¢ n [ Fn _ ¢ ( xn 8 1 .. . am J 1, 
aa; aak 

B OKpeCTHOCTH peW8HHH H8t5nJOLl88TCH t5biCTp8H, 1IpRt5nR>KeRRO Hb!OTOHOBCK8H CXOLlHMOCTb 

npouecca npa A = 1. npH aTOM M8TpRU8 OWH60K H8ALleHHbiX ll8p8M8TpOB C Y'f8TOM TOrO, 

'fTO 6 F AF, = Bnn' 
n n w 

, 8CTb 

n 

2 - - 17' -1 -1 -1 
CTjk = 6 a; 6 a 1c= ! Z;( ~ 6 1( 6 ~ = Z;k 

(•1,'f/•1 

6 

17 1 



•• 

noHCK pewaHHA CO C11Y'18AHbiX HCXOL1HbiX T0'19K ocywecTB11SIJlCSI B !1 88 3Tana. Ha nep

BOM aTane OOKCK np0113BOL1UJlCSI C OO.'IbWHM W 8rOM II T8KKM 06p830M rpyt5o ycTaH8B1HB8-

110Cb nono>KeHKe MHHHMyMa • .llnS! aToro aena nocb aec!!Tb HTepauHA c orpaHH'IeHHaM eeJtH'{H-

o 0 
Hbl ware no Ka>KLlOMY ¢aaoeoMy caBHry e 20 . B npeaenax 20 aaBHCHMOcTH 9 K cnepHMaHT a m:r 

HbiX Be11H'IIIH OT <f:>a30Bb1X C!lBHrOB eu1e rpy60 11HHeAHbl Is Cp9!1 H9M Ha Ka>KaOM ware cPYHK-

UHOH811 lJ y6biB811/, b TO >Ke BpeMB BbiCOKO pacnOJlOA<eHH ble M HHHMYMbJ nerKO npOCKaK HB&-

JllfCb. Ecnw nocne aecstT H HTepauHA OK83b1Banocb, 'ITO x2 > 1~ , T o noHcK Hll'IHHan-

CS'J C HOBOA TO'IKH. EcnH >Ke 
2 

X , pew eHHe 

yTO'IHSI110Cb C aBTOM8TH'!eCKHM Bbi60p0M /orpa HK'IeHHe ware I K3 ycnoBHSI y6biB8H HH 

<f:>YHK UKOH8118 AI Ha K8>KL10M ware. YTO'{HeHHe peweHKA leT opoA a T an I aaKSH 'IHDanocb, 

KOraa Tpe6yeMble nonp8BKH He npeBOCXOL11111H 1/ 16 OT BE!.Illi'I HH bJ OWH60K napaMeTpa . 

Pe3ynbT8TbJ 

Bcero 6bJno caenaHo 85 nOHCKOB peweHHii co cny'lai\HblX H8'{811bHbJX ycnoa HII. npHMep

HO COpOK peweHHII y T O'{HS'I1111Cb !10 K OHU8 , K 8 tK L1bJI! H3 npHBeaeHHblX HH>Ke H860pOB cP830BbiX 

CLlBHrOB npB 3 T OM 6bl11 HaALl9H He Meaee Tpex pa3. 

6blno nony '{eao aaa 6 nK3KHX pewe HRSI c -:..·
2 = 118 

II 129. 3TH peweHHSI BH9 np9Ll9110B OWH60K p8CXOL1 H1lliCb TOJlbKO nO 'leT btpeM napaMeTp8M 113 

/~ 1s 3
p 

3
F 

3
F I . "'To 38CTa-ceMH8L1U8TI! '+'830Bbl9 CLlBIIrH BOJlH O 0 2 4 .;;~ 

eKno aeTa JlbHO HccneLlOBaTb npo<f:>Hnb oapara, coeLlHHSIIOWero 11x • .QnS! aToro OJP nocneDo-

aaTeJtbHO Ll88811H HeOOJlbwHe npHpaweHH SI B COOTBeTCTBY IOWeM Hanp8BJleHHK, kaXo.aS npH 9 TOM 

K8>KLlblA p83 MHH KM YM A! n o BCeM OCT81lbHblM nap8M e Tp8M, LlO T 9X nop, nOK8 peweHH8 

x2 129 He nepewno B peweHH e c x2 
- 11 8. T aKH M cnoco6oM 6blnO HaAaeHO, '{TO 

M8KCHM81lb HOe yaeJ1K'{eHHe 
2 

X BLl 01lb oapara He npeawwaeT 0,5 / eM. pHc. 1 I. Cneaoaa-

2 
T e1lbHO, peweH He C X ~ 129 COOTBeTcTByeT CKOpee CeLl1lY, a He M HHHMYMY H M0"'9T t5bJTb 

2 
OTOpoweHO. Vf3 pHC . 1 BH.OHO T8K>Ke, 'ITO B OKpeCTHOCTH H8ALleHHOrO MHHHMYM8 I X ~ 118/ 

Ha paccT OSIHHH Tpex owH60K 83 / owH6Ka 63 = 0,5° I. ¢yHKUHOHan Jl SIBilSieTCS'J 
Po Po 

KB8Llp8TK'IHOA <t'YHKUHel! npHp8LU9HIUI [;3 H , CJ19LlOB8Te1lbHO, OWH6Ka OnpeaensteTCSI npa-

'b 
BHJlbHO. 

8 HHTepaan e 2 )(2 < )(2< 3 )(2 

204 /peweHHB b2 11 c Ta6n. 1 /. 

6blno HallaeHo TSK>Ke aaa peweHHH c 

2 

2 
X 159 H 

CTon:.:. 6onbwHe a ua'!eHIIB X npH ceMHaecstTH .onyx cTeneHSIX ceo6o.a.bJ YK83biB810T 

H8 TO, '{TO J1H 60 B 3KCnepHMeHT81lbH blX .ll 8HH blX He COBCeM npaBHJlbHO Y K8 3aHbl OW 116KII, 11H60 

'IIICJlO nap aM eTpOB, onpeaenlleM biX H3 9KCnepHM eHT8 , He06XO.QHMO y 8 e11H'I HTb , T . e. C'IIIT 8Tb, 

'IT O O.QH0Me30HH09 npH6J1H>K9HH e npaBH nbltO OnpeaensteT 8MnJlHTYL1Y HYKIIOH-H y K nOHHOrO p8CCeSI-

HHA, H8'lHH8!1 C 60/lbWHX 3H8'leHHA Op6HT8llbHOrO MOM9fJ T 8 "" 5 HJlH 6 . 

.[lnB Bb!S'ICH9HHSI 9TOrO aonpoca 6bJJ!8 HCC/le!lOB8H8 38BHCHMOCTb OTHOW&HHSI 

'f max • np11 9TOM 6bJnO H8ALl9HO , '{TO H8'1HH8S'I C f max = 3 O T HOWeHHe )(! f )(! np8KTR-

qeCKH H e M9HSI9TCS'J, 0CT8~8!1Cb pttBHbi M 1,6- 1,5 / p11c. 2/. 3TO yK83bi889T H8 T O , 'ITO npK 
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.ll8HHOM 9KCnepRM9HTanbHOM M8T9pRane nepBOH8'1SnbHh!l!: BhiOOp . · fmax 3 ohm npaaRnbHhiM, 

B aTO.M y5em.llaeT TaK.lKe oueaKa ¢asoBhiX C.llBHroa a O.llHOMesoaaoM .npu5nu.lKeHHH, B npe.lle-

nax owH50K ciJasoBh!e C.llBHrH Bona G H 11 1-raonHUhl 2 H 31 Y.llOBneTBOpHTenbao cornacy-

IOTCsr C Bbi'IHCneHHhiMH B 9TOM npHonH)i{eHRI!:, 

TaKHM o5pasoM, saMeTaoe npeBhiweaHe 
2 

X H8.ll O.lKH.ll89MOJ!: BenH'IHHOA HBnHeTCSI 

cKopee Bcero pesyn~TaTOM norpewaocTeA SKCnepHMeaTa, AaanHa aKcnepHMea:ranbHhiX .JlaHHhlX 
. 2 . 

nOK83hiBaeT, 'ITO HSHoOnbWHJ!: BKna.ll B X .llnSI BCeX H8A.ll9HHhiX H850p0B .ll810T peaynbT8Thl 

H3M9p9HHSI napaMeTpa .App , 0co5eHI~O BenHK npH 9TOM BKna.ll OT TO'IeK (} = 80° H 90°, 

CpaaaeHHe aaBHCHMOCTH A PP ((}) 

M9.lK.llY M8TpH'IHhiMH aneM9HT8MH 

npH SHeprHHX 200 H 300 Jv\SB, aHanH3 COOTHOW9HHA 

Mm • 
" . m. • 

H peaynbT8T8MH SKcnepHM9HTOB IIOK83hiBa-

lOT, 'IT.O B aTOM cny'lae, nO-BH.llHMOMy, HM99TCSI 9KCnepRM9HT8nbH851 OWHOK8~ B CBSI3H C 9THM 

5bmo npoHaBe.lleao yTO'IH9HHe ciJaaOBhiX C.llBHI'OB nocne HCKnro'leHHH .llBYX TO'IeK B APP 
2 

B peaynbTaTe aToro x ynano .llO 98, 138 H 132 .llnH aa5opoB bl t_ 1 b2 H C 1 COOT-

BeTCTB9HHOI Taon. 1 I. npH HM9IOIU9MCSI 1'1HCne cTenoaefi CBOOO.llhl 
3 . 
X = iO aepoHTHOCTH no-

HBneHHSI H800pOB b2 H c MeHbwe 1% H 1 cne.llOBaTeJlbao, OHH MornH 5hi 5i.ITb oTopowepbi, 
2 

0.llH8KO ecnH y'leCTb 1 'ITO C8Mb!A HH3KOpacnOnO.lK9HHh!l!: MHHHMyM lpeweHHe bl' 

b2 

X =98/ 

T8K.lK9 38M9THO npeBb!W89T x2 1 TO 9.llB8 JIH MO.lKHO OTopOCHTb p9W9fiHSI H 

bl 

c 

no 
2 

X -KpHT9pHIO, Vfccne.llOB8HH9 0Bp8I'8 1 C09.llHHSIIOIU9I'O peweHHSI b2 H 1 noKa-

. 3bi889T 1 'ITO P83.c:enSIIOLUHJ!: HX oapbep no 
2 2 

x .llOCTaTO'IHO BbiCOK Xmax ·170. Cne.llyer 

OTMeTHTb, npaa.c:a, 'ITO .llnH Toro1 'ITOobi · -pasnH~IHTb .llBa aa6opa, MO.lKeT obiTb npHMeHeH 5onee 2 . . • 
.lKeCTKHl!: KpaTepHii 1 '19M KpHTepHA 

2 
ro H3 .llBYX peweHHA C . Xl 

X • CTporo roaopH, np11 Bhi5ope .HaH5onee .llOCTOaepao-
2 . . . . 

)( 2 cne.llyeT Bbi'IHCnHTb BepOSITHOCTb TOI'O 1 'ITO II pH nOBTOp-
2 . . 

H 

Hb!X 9KCII9pHM9HT8X 
2 

x2 CT8H9T M9HbW9 HnH paBHO X1 , npH STOM 1 ecnH B peilleHHSIX 

A-(a(l)) · H 
.'1" .lc cp( a(2)) npOH3BOJJ:Hhl9 ~ H ~ Oopa3yiOT O.llHO H TO .lKQ C9MeA-

.Ic d ak'' a.t ... -+ ·;(I) (2) 
CT.BO B .npOCT~8HCTB9 CO CKanHpHb!M npOH3B9tl9HHeM rfiJ 1/(2

)=. :t .Wn 'In 7/n } 
n a ¢. 

TO eCTb ~. ~9) MoryT 5b!Tb npe.llCTaaneHhl nHHel!:aoi!: KOMOHHauHel!: ~ I aepoHTHOCTb 

r .ll e 

.lc 

2 . (I) (2) )2 
N = :t wn[ ¢ ( ak ) - ¢ (a k ) 1 

n 

o Cx~ $.. x;) =·% [ 1:~'11> ( !:ix 2 ) 1, 
2N 

.lc . 

181 

!:ii= 2 2 
~x2-'X1 ' ~ - HHTerpan owH50K, BepOHTHOCTb 

2 2 
P Cx2< x 1 ) MO.lKeT Onpe.c:enHTbCSI TaK)f[e. CT8THCTH'I9CKHM cnoc.pooM IIpH cnyqaJ!:HbiX C.C:BH-

rax 9KCII9pHM9HT81IbHhiX T0'19K B rrpe.c:enax OWHOOK, 

PaccMaTpHBaSI 3aBHCHMOCTH aKcrrepHMea,anbHO orrpe.c:enHeMblX aenH'IRH oT yrna pacceH-

HRH /pHc, S-6 I MO.lKHO ace-TaKH .llYM8Tb, 'ITO peweaHe b2 MO.lKeT 5biTb oT5poweao, npe.lK-

.lle acero1 KaK peweaHe 1 rrnoxo OIIHChiBaromee Oiip ( (}) B o5nacTH Manblx yrnoa 

ru o xl (} <. 40 H P. ((}) aa yrnax 1 6nR3KRX K 180 • TaKHM o6pa30M 1 B KOHe'IHOM RTore 
np 

x/ K co.lKaneHRI0 1 aaBHCHMOCTb ~P ((}) H3Mepeaa TOJibKO .llO 120°. -ell:iHaKo 1 ecnH pac-

CMOTpeTb .ll8HHbie rrpH aaeprHH 300 Maa1 Y'IHThiBaSI cna5yro aaBRCHMOCTb P((J) oT aaeprHH, 

BH.llHO·, 'ITO H850p b
2 

.c:aeT KPHBYI01 nnoxo cornacyiOIUYIOCSI C 9KCII9pHM9HTOM, 

8 
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I 
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Ta6nnua 1. 

H.uepHbte ¢a3oable c.uan.rH a rpa.uycax. 

. 
bl b2 c . .. 

)(2 98 110 ~ 138 132 

zs iJ-,,52.:!: 0,50 6,47 .:!: 0,55 .4,40 .:!: 0,55 ~16,15 .:!: 0,67 
. 0 

3s !2,86 .:!: 1,66 11,74.:!: 1,78 21,70 .± 1,58 1,72 .:t 3,49 
1 

f2 ' 9,0797z.O,OOg5 o,0787z.0,0047 0,0816:!;.0,0056 0,0785z.0,0058 i 

'p 
0 -2,20 .± 0,91 2,81 .± 0,53 -2,90 .:!: 0,81 ~27~07.:!:. 0,89 

f 
l" 

~- -30,!2 !. 1,6l -26,65 .:!:. 1,66 -6,41 !. 1,50 ""20, 75 .± 2,24 

'P. 
t -2!,82 !. 0,17 -20,45 .:!: 0,25 -2!,86 ± 1,74 -2,24 .±. 0,44. 

'p 
.2 15,98 .:!:. 0,13 !7 ,20 .:t O,I9 15~86 .:!: 0,!3 !8,08 .:!: 0,33 

(l 8,II .:!::. I,68 3,!2 .:!::. I,32 -19,43 .:!: I,18 3t,o2 .:!::. 1,38 

3q -18,54 .:!: I,39 -'Ji.7 ,68 .:!: I,.I7 -32,41 !. I;4I -8,28 .:!:. 2,!9 

'D 
2. 7 ,!4 ± O,I9 7,88 .± 0,20 7,0 .± 0,19 3,94 .:!: 0,24 

3 
D· 23,80 .± !,90 27,64.:!: I,32 !,64 .± 1,19 I2,I9 .:t I,38 

2 

3D 
3 !,,77 .:!: I,4I I,38 :.!:. 1,48 -lf, 24. .:!: 0' 89 ...0,797 .:t !,12 

t2 -2,56 .:!: O,I4 -2,22 .:t 0;20 ... 2,56 .:t O,I5 -6,24 .± 0,!4 
3F . !,82 .:!::. 0,34 -!,46 .± 0,28 !,93 .:t 0,32 1,60 .± 0,52 

2 

IF -5,!0 !. 0,49 -4,42 .± 0,62 -43' 47 .:t 0 ,6t -3,29 .:t o, 73 
3 

'F -2,51 .:t O,I9 . -I, 75 .:t 0,!7 -2,58 .:t O,I9 -2,29 .:t O,I4 
3 

3p 
4 2,09 .:!: 0,!8 -0,05 .± 0,23 2,I3,;t 0,!6 !,60 .:t 0,33 

. --
~ ,lJ.Jul c·pa.BHeHWI npMBe~eH oT6poweHHJlllt ua6op x2 =no ( ow. ctp. s ) 

e 9 
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ocTaiOTcst, no-BH.llHMOMy, .ana peweHIIst b1 11 c • Cne.ayeT 3aMeTIITb, qTo aa6opbi bl 

11 c np11 aKcTpanonstuHII no aaepr1111 .no 300 Mas no cP830BbiM CLlBHraM aona T "" 1 ne-

1161 
paXO,llHT B H800pb1 } II 2 1 COOTB9TCTBeH HO, npn 

2 
yaen11qea1111 q11cna napaMeTpoa, onpeLienst· 

2 
eM biX 113 aKcnepiiMeHTa I fmax Xc np110Jlii.>K89TCH K Xb 1Ta6n, 2 II 

.1 
""41151, 

31, f1p11 aTOM, 0LlH8K0 1 38M9THO B03p8CT810T OWIIOKII. nocne.aHee OOCTOSIT9JlbCTB0 1 npaa.aa1 B 

H9KOTOpOH CTeneHII, no-BII,lliiMOMy, CBSl38HO C yxy.aweHII9M CXO,lliiMOCTII B npouecce nOIICKa 

pewea11A lnnoxo Bbmonas:~eTcst ycnoa11e 6 I. 

no.aBOLlSl liTO!' H900XOLliiMO OTMeTIITb CJ19LlYIOWee: 

1. CoaMecTHbiA cP830BbiH aaan113 np- 11 pp -.aaHHb!X .aaeT y.i:J.oBJ19TBOp11T9JlbHb!H pe-

3YJlbTaT. BonbwoA .aononHIITenbHOI!: aeonpe.aeneaaocTII no cpaaaeHIIIO c pe3yJibTaTI:IMII aaann-

38 O,llHIIX pp -.aaHHbiX, no-BIILliiMOMy, He B03HIIK89T, 

2. PeweHIISl ycToitqiiBbi K yaen11qea1110 q11cna napaMeTpoa, onpeLlensteMbiX 113 aKcnepii-

MeHTa, ·C i7 np11 fmax = 3 .no 27 np11 fmax = 5 1Ta6niiUbi 1,2,. 31. 

3. K OHCT8HT8 . 1T - Me30H-HYKJ10HH01'0 B3811MO,lleitCTBIIst LlJlH Be ex peweHIIit B9CbM8 

( 1181 
6mi3Ka K 3HaqeaiiiO 0,08 ::!: 0,02, aait.aeaaoMy 113 onbiTOB no rr-p) -pacces:IHIIIO • • 

4, npll cywecTBYIOWHX 9Kcnep11M9HT8JlbHbiX .ll8HHbiX1 aaqHHast C OpOIITanbHbiX MOMeHTOB 

£ > 3, HYKJIOH-HYKJ10HH09 paccestHII9 y.aoaneTBOpiiTeJlbHO OniiCbiB89TCSl 0LlHOMe30HHbiM npii-

OJlii.>KeHHeM. 

5. <:Pa30Bbl9 CLlBIII'II BOJlH = 0 II t = 1 no aen11q11ae a cpe.aaeM npiiMepao OLlll-

HaKOBbi, TaKIIM o6paaoM, HYKJIOHbi a cocTOSlHIISlX c paan11qHbiMII aaaqeHIISlMII 1130TOnllqecKoro 

cn11aa B3811MOLl9HCTByiOT 0-,lliiHSKOBO IIHT9HCIIBHO, 

6. K paitae .>KenaTenbHO YToqaea11e Ofip (0) 

a IIHTepaane 
. 0 

0 = 120 + 180 11 yToqaealle 

aa yrnax 

a (0) 
pp 

II 

0 <. 40°, 113M9p9HIIe ~p (0) 

APP(O) 

AaTop-bi aecbMa 6naroLlapHbiCTapweMy aayqaoMy coTpy.aHHKY P.M.PbiH.llHHY H_ aayqaoMy 

coTpyLlHHKY C.H.CoKonoay 3a none3Hbie o6cy.>KLlaHHst, T.B.PbmbueaoA aa yqacTne a .cocTaaneHHI! 

nepBbiX aapnaH ron nporpaMMbi cPaaoaoro aaannaa. 
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2 If 

if pe-

anH-

m-

TOB 

.l: npH-

o.an-

oro 

BneHHil 

i 
i 

.. 
~ -- I 

2 
X 

zs 
0 

's , 
. 1 

r 
3p 

0 

11' 
1 

3p 
1 

3p 
2 

E 
1 

3D 
1 

zv 
2 

sD 
2 

sD· 
3 

f2 

3F 
2 

·. 1 
F 

3 

3F 
3 

3 

~ 
f 

3 

3 
G3 

-

tG 
4 

'G 
4 

sG 
5 

-

Ta6nnua 2 •. 

.H.a.epHbie <PaaOBbie c.osuru !3 rpa.aycax. 

-----
"bl c 

---
. 84,7 '92,3 

. 5,17 ± o;54 12,6! .:!:. 0,9! 

13,45::_~.:!:. 3;75 --· 8,0! .:!:. !1,3 

0,0747 .:!: 0,0085 0,0652 .:!: 0,0105 

-2,39 .:!: 0,98 -26,79 .:t 1,12 

-28,59 + 3,32 -14,74 .:!:. 5,91 -
-21,88 .:!: .o, !7 -2,77 + 0,47 

15,98 + O,D 18,61 .:!: 0,45 

8,26 .:!:.·3,64 . 3!,00 .:!:. 3,26 

-18,84 .:!: 3,23 -10,21 .:!: 6,96 

7,02 .:!: !,94 3,71 + 0,27 

"25,47 + 3,61 13,03 .:!:. 2,44 

0,82 + 1,65 -1,90 .± 3,00 

-2,65 .:!:. 1,52 -6,70 + 0,!5 

1,94 .:!: 0,35 1,98 .:!:. 0,67 -
-3,39 .:!:. 1,80 ~1,10 .:!: 2,!4 

-2,.50 .:!:. 0,19 -1,90 .:!:. 0,21 

2,1~ .:!:.·0,19 1,43 .:!: 0,42 

3,74 .:!:. 2,56 ':J,88 .:!: 2 ,85. 

-2,90 . .:!: 2,42 -0,95 .:!:. 1,19 

1,10 .:!:. 0,15 1,90 .:!:. 0,22 

7 ,I9 .:t 1,92 4,56 .:!:. 1,05 

-· 0,81 + 1,40 -0,47 .:!:. 1,35 ___ .___. 

11 



Ta6nuua 3. 

HnepHbie <PaaOBbie CJlBHrH B rpanycax. 

bl c 

x' I 70,18 74,1-13 

's I 5,84 .:!: 0,59 -10' 3::3 .:!: 0 '93 0 

3s I2, 20 .:!: 6,00 14,92 .:!: 6,5I t 

l 0 or'l 0 ')'·C. t D-J: t. r~'..:: 0, 06~1.;t0, 034 
3p -5,00 .:!: 1,30 -2~,00 .:t I,08 I t 

0 t 

lp T6 6" ' I6 2~14 + 5,QLJ. I I -.1. ' 0 .:!: q, ' 
3p 

,,~ 41 0 "'' -3,55.:!: 0,30 1 -c J.' _:!: ,.1<~ 

3p I5, 75 .:t O, I7 I7,5e + 0,30 2 

f I I0,60 + 2, 52 ')'' 23 ') 4'3 1 c..b' .:!:. '-, ' 
I ! p 

3Dt i -I7,I6.:!: 5,4~~ - I7 , 4C .:!: l~, 7 d 
tv 7,90 + o,sr 3,o4 .:!: 0,26 2 

I 
3D 

l 
28,10.:!:. 7,00 

I 
IO, '5t.' _'!; 4, 70 l 2 

3D 0 ·~c I 7...., -~,0~ .:t 2,74 I \ 3 ) •JU .:+:. ' t.. 
I 

I I ·c 0 "'5 -7' 15 _+ 0 '22 I· (2 - ,:J.:t .:t ,0 

3F 2,IC.:!:. '),Lf6 2,16 2: 0,37 2 ! I 
IF ,.... 2'' " 5 T , .. I') l . 0 ~ 

3 -t, :1.:!: "'- 0' '- .:!: '':>, I I 3F ' -2,45 .:!:. 0,2 -1,55 + 0,23 I 3 . -
I I 3 

~ I Ql=. 0 TQ 1,56 .:!: 0,20 ,_,_, .:t , ... J 

I 
(3 r 2,95 .:!: 4,31 9,YI -r 0,76 

\ I 
3 
G 0, I6 .:t 3, 67 0,53.:!: 1,87 I 3 

IG I ,08 .:t 0, I5 2,11 .:t 0,23 4 I 3 c I II,7I .:!: 1,65 5,35 .:t I,6I 4 

"c. 
$ o,ooos.:!: 1,29 -2,62 .! 1,57 

f -I,3I + 0, IY -a , c9 _+ o , lR 4 
3H -1,89 .:!: 0,42 I -I ,05 + 0, 4I 4 

I 111 2,66 .:!: I,9I l 6 1~ I ,. •· 5 ' ' .:!: '::5 _) 
3
11 0 ''3 " ?Q -I,02 + 0,18. 5 - ,:!. . ..!. _.,_ 

I 311 -Q 91+ . ~ .. I)C -I, II _'!: 0, 30 6 1 ' ::!: ~-' .. ::J 

12 



P II c, 1. 3aBIICIIMOCTb OT IIp!ipameHJHI , 113MepeHHOrO B OWII6KaX 

:J1 -]'-
6 

5 

4 

1> ,. '2. 

: : 2 
1 

p II C, 2, . 21-2 f 
3aBIICIIMOCTb )( ')( .llJlSI Ha6opa b1 OT max , 
2-KpHBaSI, rxony'leHHaSI rxocne HCKniO'leHIISI .aayx To'leK B App 
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