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Bae.oeHHe 

PaHee B p!!.cte paooT/l-3/ ohm paccMoTpeH sonpoc o KonHqeCTBeHHoll cnHsH HyKnoH-. 

!l.ctepHoro H HyicnoH-HyKno,rnoro pacce!IHHll. 6hmo noKasaHo, 'ITO B paMKax cynepnosHuHoH

H0ll M0.ctenH pesynbTaThl onbIT0B no paccegHHIO HyKn0H0B Ha ManbI8 yrnbI nerKHMH !1.ctpaMH 

H onb!TOB no HyKnoH-HyKn0HH0My pacce!IHHIO y.ooaneTB0pHTenbH0 cornacyIOTC!I M8)K.cty coooll 

npH aHeprH!!X 90, 150, 310 Maa. :S uacTomi.ee apeMg ·TaKoe conocTaanemie M0)KH0 npoaec

TH npH aHeprHH - 660 Maa, npH K0T0poll HM88TCSI .oocTaT0'lH0e ·K0nH'l8CTB0 .oaHHblX KaK no 

11yKno11-HyKn0HH0My, :raK H no HyKnoH-!1.ctepH0MY paccegHH!IM. B paooTe
141 

y)Ke aHanH3Hpo

aanHcb pesynbTaTbI HsMepeHHli .ompcjiepeHuHanbuoro ceqeHH!I H non!lpHsauHH a ynpyroM pac

ce!IHHH Ha Manb,e yrnhI npoT0H0B c aHeprHel! 660 Mas !1.ctpaMH yrnepo.oa. npH aToM ohm 

c.oenaH Bb!B0.ct 0 K0MnneKCH0CTH cnHH-opoHTMbHOro noTeHuHana HyKnoH-!l.ctepHoro B3aHM0-

.oel!CTBH!I npH 660 Mas. O.oHaKo HM8BUIH8C!I aKcnepHM8HTanbHb18 .oaHHb!e lie nosaonHnH 

onpe.oenHTb 3Ha'leHHe MHHM0ll qacTH cnHH-opoHTanbHOrO Il0TeHuHana C xopoUiell T0'lH0CTbIO, 

H .ctn!! yT0'lH8HH!I Hal!.oeHH!,IX BenH'lHH H800XO.OHMO OblnO npoaecTH .oanbHel!UIHe 3KCnepH

M8HThI. 

B HacTO!ILUel! paooTe onHcaHbI pesynbTaTbI HsMepeHHl! napaMeTpoa apaUieHH!I seKTopa 

nom1pHsauHH A H R B npoToH-yrnepo.ctH0M pacce!IHHH no.ct yrnoM 5° npH - 660 Mas. 

Bell C0B0KynH0CTb .ctaHHb!X n.o p - C - pacce!IHHIO HcnonbsyeTC!I .ctn!! onpe.oeneHH!I napa

M8Tp0B onTH'lecKoro noTeHuHana, a TaK)Ke .ctn!! conocTaaneHH!I c pesynbTaTaMH cj:,asoaoro 

aHanHsa HyKnoH-HyKn0HHoro pacce!IHHH npH 630 Maa
151• 

HsMepeHHe napaMeTp0B A H R B ynpyroM p -,C -pacce!IHHH 
npH - 660 Maa 

CxeMa onhIT0B no HsMepeHHIO napaMeTpoB A H R ·noKasaHa Ha p~c. I. HsMe-

peHH!I np0B0.ctHnHCb .ctn!! yrna pacce!IHH!I 5°, Il0CK0nbKy no.ct aTHM yrnoM Man BKna.o OT 

HeynpyrHx npoueccos
141

• Pacnono)KeHHe aKcnepHM8HTanbH0l! annapaTyphI obmo o.ctHHaKo-

BhIM B OOOHX 0nb1Tax. npH ~3MepeHHH napaMeTpa A Hcnonb3oBancg npo.oonbHo-non!!pH-

30BaHHbll! ny'l0K np0T0H0B c non!lpHsauHell P1 • (43 : 3)%, aHeprHel! (612 ± 9) Maa 

H HHT8HCHBH0CTbIO B M8CT8 pacnon0)K8HH!I yrnepo.ctHoro pacceHBaTen!I - 105 
npoTOHOBlcM2cex'

6t 
HsMepeHH!I napaMeTpa R np0B0.ctHnHCb Ha nonepe'lH0 non!!pH30BaHH0M ny'lK8 
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npOTOHOB C non~pH3auHeA pl - (58: 3)%. 3HeprHeA (840 ! 12) Maa H nonHoA HHTeH-

6 /7/ 
CHBHOCTblO - 10 npoToaoa/ceK • TTpoTOHbI, paccesiHHb1e Ha yrnepo.llHOA MaweHH T 2 

TOnWHHOA 5 CM BHH3 Ha yron 02 - 5°, Bbl,llensinHCb .llB)'MH CUHHTHnnSIUHOHHbIMH C'l0T'IH°" 

KaMH CI H C 2 H nona,llanH Ha MHWeHb-aHanuaarop Ha nonHSTHneHa Ts 8 Ka'!ecT-

ae aHanHaHpy10wero npouecca Hcnonb3oaanocb ynpyroe p -p-paccesiHHe, npoTOHhI, paccesrn

Hbl8' Ha yron 03 .. 21° ( 03 - 18° npH H3MepeHHH -R), perHCTpHpoaanHCb TenecKOilOM 

0 
C3 - c, C yrnOBblM paapeweHH8M : 2 • npOTOHbl OT.ll8'1H - conp11meHHblM TenecKo-

IlOM c _ c c yrnoabtM paapeweHHeM + 6°. 11MnynbCbl o'I' C'leT'IHKOB C . c 
3 6 - '1 J ... , 6 

IlO.llaaanHCb Ha cxeMy MHOroKpaTHblX coana,ll!lHHA C paapewaJOWHM apeMeHeM 8 HCeK 
181 

TTpH OTC)'TCTBHH yrnepO.llHOA MHW0HH cj)oH COCTaansin 10-15% • .llnsi HCKill0'10HHSI nomaoA 

acHMM0TpHH npOH3BO,llHnOCb HeCKOilbKO He3aBHCHMblX,cepHA H3MepeHHA neao-npaaoA _ac11M-

M8TpHH f 3e , TTon)''18HHbl8 3H8'10HHSI f 
3• 

ycpe.dHS!nHCb C yqeTOM HX CT8THCTH'!ec-

KHX aecoa. Cpe,llHee 3H8'18HHe acHMMeTpHH npH H3M9peHHH napaM9Tpa A COCT8BHno 

< 3s • - 0,042 : 0,015. EcnH ,llOH)'CTHTb, '!TO npH )'M9HbW9HHH SHeprHH OT 635 .llO 

580 Msa (sHeprHH npOTOIIOB nepe.ll MHW9HbJO-aHanHaaTopoM) aaanHaHp)'IOW8SI cnoco6HOCTb 

p 2 nonHSTHnelioaoA MHW9HH He M0HSl0TCH, TO, 1;JOCHOilb30B8BWHCb peaynbT8T8MH npe.llbl

.ll)'WHX Ha~epeHHA
191

, nony'IHM 

A(5o) - rs. / P, P2 - 0,240 : 0,091. 

8 onb1Te no HaMepemrJO napaMeTpa R 6btn0 non)''19HO 3H8'18HHe 

f 38 • 0, 186 _:t 0,036, OTK)'.lla 

R ('5°) ~ 
f 3s / P1 P2 • 0,76_j 0,15 • 

3TH ·3H8'10HHH napaMeTpOB A (5°) H 

TOHOB B ueHTpe yrnepO.llHOA MHW911H 

R (5°) ObtnH OTHeceHbl K cpe,llH98 SHeprHH npo

T 2 , cocTaan11aweA 590 Msa npH H3MepeHHH na-

paMeTpa A H 610 Msa - npH H3MepeHHH napaMeTpa R 

C a o .ll K a cj:,opMyn 

PaccesmHe H)'KilOHOB Ha H.llpax co CilHHOM ll)'Ilb OHHCbIBaeTCSI M8TpHueA M 
/10/ 

aa10weA aaqanbHbte H KOHe'IHbie CilHHOBbl9 COCTOHHHH H)'KilOHOB : 

1 CBSl3bI• 

M • g(O) +:h(0)&, ii. 

Ha6nJO,lla9Mble Ha OilblT9 .llHcpcpepeHuHanbHOe ce'!eHHe paccelllfnH 

P(0) • napaMeTpbl apaweHHSI B9KTopa non~pHaauHH A(0) H 

o(O) 

R(0) 

pea He ~aBHCSIW)'IO H aaaHCSIW)'IO OT cnirna 8MH_nHT)'.llbl pacceHH,HSI g(0) 

.ll)'!OlllHM o6pa3oM: 

4 

'-

( 1) 

• non11pH38UHSI 

Bbtpa>KBIOTCSI qe-

"· h(O) cne-

"' 



2 2 
u(0>-I&1.+ !hi , 

0'(0) P (0) •· 2Reg*h, 

u(0) A(0 )a-,( I gl 2 -lb 12
) sin0- 2lmg"'hcos0, 

AM11nHTYLJ.hl pacce11HH11 g(0) H h(0) M0>KHo 11peLJ.cTaBHTb a BHLJ.e o6hl'IHhIX paa-

no>KeHHJI 110 !pll30Bb1M CLJ.BHraM: 

g(O)•-•tr-f1Cf+ l)a; + fa;'1Pf (cos0)+:gc(0), (3) 

' + - , • 
h(0) •· s~nkO [ lat -,ae'!9'f {cos0)+ hc(0), 

k - aonHoaoe •rncno 11aLJ.aromero 11p0Toua 

B na6opaTopuoll CHCT8Me, AMIIIlHTYLJ.bl KynoH0BCK0l'0 pacceSIHH!I HM8IOT BHLJ.: 

2 
gc(0)•-';;pn ·exp(i(217 -nlns )I, 

2 s 0 (4) 

3Ll.8Cb 8MIIIlHTy LJ.8 h C ( 0 > 0IIHCb!BaeT M8l'HHTH0e pacce!IHHe, CB!l38HH08 C KYII0H0BCKHM 

11oneM
1111, a 0CTanbHh!8 o603H8'18HH!I HM8IOT cneLJ.ylOlllHll CMhlCII: s =· sin 0/2 • 
2 P. 2 

n •·e Z/llcr- na6. am = ½(p/m) ( µ -, ½ ) , p - HMnynhc, µ - Marulir-: 

Hhill M0MeHT npoToHa, KynoHoacKHe q,aaoab1e CLJ.BHrH 

B3llliM0LJ.8llCTBH!I Ll.lllOTC!I Bb!p8>K8HH!IMH/
2, I I/: 

11pH 0TCyTCTBHH SILJ.8pHoro 

(5) 

- 2 
ff • - n (£ + 1) am/ (f + ½ ) 

8 8H811H3 npoT0H-yrnep0LJ.H0l'0 pacce!IHH!I BKIIIO'l811HCb T8K»ce LJ.llHHhl8 110 II0IIH0MY 

C8'18HHIO pacce!IHH!I "t H C8'18HHIO nornomeHHSI 17 a. • CornacHo 0IITH'lecKoll Teope-

Me "i • 4rrlm g(O)/k rLJ.e lmg(0) - MHHM8!1 '18CTb 6eccnHHOBOll 8MIIIlHTYLJ.b! 

!ILJ.epHoro pacce!IHH!I a11epeLJ., a o. -·u· -,u· 
a t d 
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11pll'l8M 

ud " I I I +· 2 - 2 
k"e Cf+·lla2 l +tla2 ·1 I, (6) 

+ 
I".ll8 B Bblp8)1{8HH!IX .z:tn!I ."f + Ky+nOHOBCKlle eJ:lBIII"H q:>:3 nonaratoTCH paBHhIMH Hyn10. 

nonHbI8 qJ830Bbl8 e.z:tBHI"H Sf• BfN +: Bee , r.lle B;; - qJ830Bbl8 C.lIBHI"H, 
± 

ol5yenoanea-

Hb!e 5I.ll8pHbIM, a Bfo -KynoHOBCKHM paece11HHeM. '+'830Bble e,llBHI"II BfN 
/2/ 

MO:>KHO 110-

ny'IHTb 113 OIITH'lecKOI"O IIOT8H[lHana, 3anHe8HHoro, HanpuMep, B BHJ:l8 

2 2 
2,rli c 1 dp ( d (r) .. 

V(r) • ~ !-•[ !'.iaP I ( r) + I G, P2(r)) ,._ -;-r [ Ha~ +.I H1 _P4 __ ); .• L 1. (7) 
. . k r dr r dr 

Koaq,¢HllH8HTbl B ( 7) Bb!Op8Hbl T8KHM ol5pa30M, 'ITO B 15opHOBeKOM np1115nH:m8Hllll G H 

! II slnO npe.z:teTaanHIOT eoooll, eOOTBeTeTBellHO, aaaHe5IIUYIO II He 3aa11enmyro OT enHHa 

aMnnHTY.llbI ayKnoa-naepaoro paeee11u1111, 

B ol5meM enyqae pae11peaeneH1111 nnoTHoeTel! HyKnOHOB pk ( r) , rae HH.z:teKebl 

k - 1,2,3,4 eOOTBeTeTBYIOT 8MllnHTyJ:laM GR 

Ob!Tb npoHsaonbHbIMH, Om1 Bb1opaHb1 a BH.z:te 

am, y.llooeTaa paeqeToa. 

Pk (r) =· ,,-s/2a.k3 exp c:..c_•_ ,2] 
ak 

Gt HR H, MoryT 

(8) 

'+'830Bbl8 e,llBHI"ll HyKnoH- MepHOI"O pacceHHH!! Bb!pa:>KaIOTC!I qepes napaMeTpbl llOTeH

llHana ( 7) B KB8311KnaeeH'leeKOM npa15nH>K8HHH npH IIOMOIUH COOTHQW8HHl!: 

3.z:teeb Y • (f + K)/k 

+ 
BfR -

2 
1 G •<-,fa,,> 
~ Re + 

+ se
1 

•. 1 G -<.,/"2>2 

2 / 2 
~ HR£ e ·(Yt•a> 

a . 

2 
2 ·<-rl •,> 

T.T:T H1e e 
k a · 

2. 4 2 
- 1 •(./ "r 2 -(y/a ) 

k a: I e + 

Se a•·:---r Gae - Tr:T Ha(2 + I) e 
3 

ka 1 k a 3 

1 •<-,/92 2 •Cy/a >2 
Be1•0G1e -;-r-rll1(e+l)e 4. 

a2 k a• 

- KnaccH'leCKHl! napaMeTp eoyaapeHHH, a 
+ 

± 
Bra H 

(B) 

+ 

B fl 

pea nbHble H MHHMbie 'laeTH qJ830BbIX .CJ:lBHI"OB Be napnuanbHbIX BOnR e opOHTanbHbIM 

MOM8HTOM H nonHhIM MOM8HTOM j = e ± ½ , 

EcnH npe.z:tnono>KHTb, 'ITO nnoTHOeTb paenpeaeneHIIH sapnaa a 11,llpe yrnepoaa TaK

)1{8 IIM88T BIIJ:l (8), TO KynoHOBeKHll e.z:tBRI" cpa3bl npn HanH'IHH H.z:tepnoro paeeeHHH!I Bee 
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M0:>KH0 Bbl'U!C/IHTb H3 C00THoweHHll (CM,, HanpHMep/
21 ): 

_,.R2 2 
V -Y vx2 +:y2 dx 

Bee .,.n !In 2kR- (, erf(--- )---
o a ~ 

npH 3T0M npeanonaraeTCll T0/lbK0, 'ITO R >> y HHTerpa_n a ( 10) oepeTCll nyTeM '!He-

11e1111oro HHTerpHpoaaHHll, Booowe roaopll, BK/IID'l8HH8 8/18KTpoMar11HTH0ro CllHH-Op0HTMbHO-

ro noTeHuHan: np11B0llHT K · pacwenneHHID cj:,aaoaoro CllBHra 0fc ll/lll C0CT0llHHll C 

j • f :!: ½ of;• 0fc ±. lie OaHaKo nerK0 IlOKaaaT/ 
121

, 'ITO lif - d.ofc /dy 

(aaecb y 

MBJiblX f 
+. 

13 - .;.c5 
fc fc 

npHHHMaeTCll 11enpepb!BH0 H3M8HllIDll.18llCSI nepeMe1111ol1), H TaK K8K 

SIB/lllBTCSI M9Jl/IBHHO M8HSIIDll.lellcll cpyHKUH8ll y • TO MO:>KHO nono}KHTb 

Mcrronb3ySI l!M9IDll.lyIDCll B paMKax 11Mny11bCHoro 1Ipll0/lH:>K8Hllll CBSl3b M9--«llY aMII/IHTy

.naMI! HyKnoH-HYKII0HHoro II HyK/IOH-llll8pHoro paccellHHll, MO:>KHO aarrHCaTb: 

fmax emax 

N(l)t-+l:3I (2f+l)ae+I(2f+l)ae+ 

ko 16 0 f'leT. f HB'IBT, 

G(O) • 

fmax fmax 

+I I(2J+I)af +3I I(2J 
f'leTI j fHe'ltT 

k 2 l fma x 
H(0)•-IN(-) --II [-(U-l)(f+l)au -(2f+llaee+f(2f+:3)au ].+-: 

k 0 32ko fqeT, , -1 • · • +1 

(11) 

fmax 

+:3.I [-(2f-l)(f + l)a •• _ -•(2f+ l)c.ee +£(2e + 3)a0 • JI, 
[.Heti:eT. L,t l • L,t+ l 

rae k O -ao1111oaoe q11c110 naaarowero npoToHa .a c11cTeMe ue11Tpa Mace aayx aaa11Mo·-

aellcTayrow11x HYKIIOH0B, ,!' - Bbl'IIIC/IBHHall B OllH0M830HHOM np1101IH>K8Hllll 6eccm1-

H0B8ll 8Mil/IIITYll8 11yK11011-11yK/IOHHOro paccesiHIISI snepea, ycpea11e1111ag no 1130T0Illl'18CKHM 

COCTOflHRSIM: 

-p 
A =-

3aecb E -nonaaS1 aneprHR HYKJIOHa a c.u,M,, ,, 

(12) 

2 
,r -Meao11a, a g 

KOHCTaHTa CBll3H tr -Meao11-11yKIIOHHOrO saaHMOll8llCTBHll, CyMMHpOBaHH8 no f B • 

( 11) npOH3BOllHTCll llO f max ; npeanonaraeTcll, 'ITO BKnaa B aMil/IHTYllY paccegHHll 

napuHa/lbHblX B0/IH C f > f 
max 

OilllCblBaeTCll B OllH0M830HHOM npH0/lli:>K8Hllll, MaTpH'IHbl0 

8/18M8HTbl 

M9HTOB H 

npeacTaB/lllIDT coooft pa3HOCTb cp8HOM8H01IOrll'18CKHX MaTpll'IHblX ane

a~ • Bbl'IHC/18HHblX B 0)lHOM830HHOM np110/lll:>K8HHII, OTM8THM, 'ITO BK/la)l 

7 
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' 
OJJ.HOMB30HHoro ooMeHa a aMnmtTyny H(O) p8B0H HYillO Jlilll K8:>K)lOI'O 3H8'10HH!I f , 

l1cnonb3yll Bbipa:>KeHHll Cl 1), MO:>KHo BbI'lHCilHTb G H H llpllMO H3 <p830BblX CJlBHI'OB 

HyKnoH-HYKilOHHOI'O pacce!IHH!I, B 8THX Bblp8:>K0HH!IX, 0JlH8KO, He Y'IT0Hbl acpq:,eKTbl, ooyc

noaneHHhl0 ·npHHUHilOM naynH H KOppenmiHelt HyKnoHOB BHYTPH !IJJ.pa. ·Mo:>KHO O:>KH)l8Tb, 

'ITO UpH 8H0pI'HllX nanaroIUHX HYKilOHOB nop!IJJ.K8. H0CKOilbKHX COT0H Mas 8TH acpq:>eKTbl 

naroT HecyruecTBBHHyro nonpaaxy K HMnyn&CHOMY npHOilH:>KBHHIO 
13• 121• 

PanHBilbHb10 napaMeTpbl ODTH'l0CKHX DOT0HUHanoa, Y'lHTblB8lOIUH0 yrnoayro 38B!!C!l-

/3/ 
MOCTb 8MDilHTYJl. HyKn~>H-HYKilOHHOI'O pacCB!IHllll, Bbl'lHCil!IIlllCb !13 COOTHOW0HH!I : 

2 2 2 
ak •·a +:a k k • 1,2,3,4, (13) 

-13 
a • 1,965,10 CM rne - panHan&Hbllt napaMeTp rayccoaa pacnpeneneHHll nnoTHOCTH 

/13/ 2 2 2 
3ap!IJJ.8 , a a,. •-3 rk 

2 ( ) /3/ rk JlBIOTCSI cj:>OpM)'IlBMH 5,20 paoOTbl • CnenyeT 

0TM0T":Tb, 'ITO B Bblp8:>K0HH!IX Jlilll 
2 

rk HM00TCSI OC000HHOCTb npH ooparueHKH B aynb 

COOTB0TCTB)'l01UHX aMnnHTYJl HyKnoH-HyKnOHHOI'O paccB!IHKSI, noaTOMY B cnyqae Mam,lx 

3H8'10HKlt 8MDilHTYJl B03H!IK80T 00Ilblli8!1 HeonpeneneHHOCTb npH Bbl'lHCil0HHH 
2 

rk ·, . 

ConocTaaneuS1e N - N- u- p -C - pacce!IHHlt npu 

310 Maa 

ConOCT8Bil0HH0 HyKnoH-HYKilOHHOI'O H npoToH-yrnepoJJ.HOI'O paccB!IHHlt CH8'18Il8 OblilO 

Bb!DOilH0HO npH 8HeprHH 310 Maa, npu 8TOM HCDOilb30B8IlHCb cj:>830Bbl0 CJlBHI'H, nony'leH-

. /14/ . 
Hb10 Ka3apHHOBhlM H CHnHHblM B p03YilbT8T0 COBM0CTHOI'O 8H8IlH38 ,llBHHblX no p - P· 

H n - p - pacce!IHH!IM, 

AMDilllTYJlbl G H H !13 )l8HHblX 110 p -C-paCC0!1HIIIO onpenen!lnHCb M0TOJlOM 

HllllM0HbWIIX KB8Jlp8TOB, 6b!IlH HCDOilb30B8Hbl 8KC110p11M0HTMbHb10 3H8'10Hllll 11(0) 1 

3 ° ~ 0 ~ 13° ; P(0) , 2,5° ~ 0 :S. 13 o R ( 10,4 o) , 

/15/ ) /16/ 
nony'l0HHbl0 B paooTe ' 17 a - ( 199 ! 20 MOH H u t - ( 285 ! 2) MOH, 

/12/ 
Hait)l0HH00 B HHTepnonS1u11elt pe3yilbT8TO';! 113MepeHHlt 11p11 p83HblX 8H0pI'll!IX, np11 

BKillO'l0HIIII B BHBilH3 3H8'10Hlllt 17· (9°, 13°) H p (9°, 13°) !IX OWIIOKII Ob!Illl yae-

Illl'l0Hbl_ Jlilll Toro, 'lTOObl Y'l0CTb p83IlH'lll0 yrnoaoro pa3peweHHll B 8TIIX 113M0p0Hll!IX II B 

ll3M0p0HH!IX 110.ll M0HbWIIMII yrnaMH, l:lcero B aHan113 p - C -pacce!IHll!I BKillO'l8IlOCb 26 

8KC110pHM0HTBilbHblX 3H8'10Hlllt, Onpenemrnocb 6 napaMeTpoa: pean&Hbl0 II MHl!Mbl0 'l8CTII 

8MIIIlKTYJl G H H , a TBK:>Ke naa pan11MbHh1X napaMeTpa rayccoaa pacnpenene -

HIil! IIIlOTHOCTII U0HTpan&HOI'O II c1111H-opo11TanbHOI'O IIOT0HUll8Il0B, nonaranOCb, 'ITO a, - "2 

H a a •- a, T8K KBK 113 IIM010lllllXCll axcnep11M0HTBnbllblX )l8HHblX H0 ynaeTCll onpe-

8 
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aenHTb BC8 B0ceMb napaMeTp0B, BX0JllllllllX' B Bblp8>K8HH8 JlnSI II0T8H1IHana (7 ). Hal!aeu

Hhl8 3H8'l8HHSI napaM8Tp0B, 0TB8'l8IOIUH8 MHHHManbH0MY 3H8'l8HHIO , )(? m .18,0, 1IpHB8,1l8Hbl 

BM8CT8 C ow1161taMH IIX onpeaeneHHSI B nepB0M CTOn6ue T86nHJibl 1. OTHOW8Hll8 2,,... . . 
X )( . - 0,85 CBHJl8T8nhCTBY8T 06 YJl0Bn8'J'B0pHT8nhH0M onHcaHHH BKnI0'l8HHOro B aaanH3 

sxcnep11ueaTanbHoro MaTepHana. 

Ta6n11ua 

3Ha'l8HHSI G H H a, npH 310 ;.MsB B 8,1lHHHII8X 10-13 
CM 

Ha JlaBHhIX no l,f,o mA'-'OBbIX ""BHrOB N -N -oacce11HHS1 

.!' - C -pacceSIHHIO Ha 6 o p 1 H a 6, o p 2 
. - -- - - ,. 

GR ~,15·± 0,26 2,5 ! 2,, I,9 ± 2,4 
G1 II,73 ± 0,10 II,62 ± 0,18 1Ij59 :!: 0,1a 

Ha .31,5 :t I,.3 .31,8 + 3,7 24,3 + 2,9 -
H1 -10,1 ± 

,.,, -a,a ! 0,8 -I0,3 :!: I,3 
•• } 2,219 0,04) 

2,~o ± 0,27 2,80 ± 0,6) 
•1 

:!: 2,268 :!: 0,019 2,275 :!: 0,015 

•• } 2,646 0,092 
2,159·± 0,046' 2,016 :!: o,an 

., .t 2,165 ± 0,035 2,272 :!: 0,002 

3aa'leHHSI G H a paaHanbHbIX napaMeTpOB 6&mH TaKme Bhl'lHcneHbl an>1 1 H 2 aa-

/ 14/ . . /14/ 
6opOB ¢!130BbIX CJlBllroB, aal!,1l8HHblX B • npH STOM cpaa01'bl8 CJlBHrH Ha BapbHpo-

BanHCb JllUI JlOCTHm8HH>I MHHHMyMa )( 
2 

IIpH 3H8'l8HHH k0HCTIIBTbl CB>l3H '7 -M830H-

HyK110HHOrO B38HMOJl88CTBH>I f_2 
- 0,08. OIUH6KH B8nH'lHH G H K ak onpeae-1-

mmHCb C Y'l8TOM 1coppem1uHl! M8)KJlY cpaaaMH. PeaynbTaTbl paC'l8TOB upeacTaBn8Hbl BO BTO!"" 

poM H Tp8Tb8M CTon6uax Ta6nHJibl 1. 

113 Ta6nHJibl 1 BHJlHO, 'ITO 6opHOBCKH8 aMnnHTYJlhl, BbI'lllCneHHb!8 H3 cpaaoBbIX CJlBH

roB aa6opa 1, xopowo cornacy10TCS1 c aaa:aeaa&1MH Ha aaanHaa p - C -pacce>1HH>1. Ha-

6op 2 npHB0JlHT K M8HbW8My 3H8'18HHIO aMnnHTYJlhl HR • PaaliH'lHe B aMnnHTyJlax HR 

HaH6onee 38M8THO JlOIDKHO npoHBHTbC>I B npe,1lCK!l3bIBaeMol! o60HMH aaeiopaMH non>1pHaa-

1IHH ayKnoaoB, pacce>1HHhIX aa 11apax yrnepoaa. 

Ha pHc. 2 npHB8,1l8Hbl yrnOBbl8 aaBHCHMOCTH aa6nro,1la8MbIX B onbITax no p - C -

pacceSIHHIO BenH•lHH, Bbl'lRCneHHbI0 no ,llaHHhlM Ta6mruhl 1, BM8CT8 C 3KcnepHM8HTanbHblMH 

3H0'l8HHSIMH. l:!HJlHO, ''ITO 3aBHCHM0CTb P(0) , aall.neaaa11 aa OCHOB0 cpaaOBhlX CJlBH-
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ros na6opa 1, nr1we cornacyeTCll c aKcnepl!MeHT0M, qeM .z:tnll na6opa 2. Kont1qecTBeH11oll 

Me poll cornaCl!ll M0>l<:eT cny~l!Th cyMMa KB8.z:tpaToB BaseweHHb!X 0TKnonen l!ll pac'leTH0ll 

Kpl!Boll ·OT aKcnept1MenTanhHbIX T0'leK. ilnll 10 anaq.enl!ll P(O) B HnTepsane 2,5° "S.0 :S 7° 

aTa senl!'IHHa .z:tnll na6opa 1 cocTasm1eT 15,6, a .z:tnll na6opa 2 - 111,7. Paant1q11e Me>1<.z:tY 

O0OHMI! na6opaMI! B 0CTanhllb!X na5mo.z:taeMblX BE;nl!'IHHax npo,rnnlleTCll Menee 38MeTH0. O6a 

Olli! ,ll0CTBT0'IH0 xopowo Bocnp0l!3B0,llllT yrn0Bbie 38Bl!CHM0CTH a(O) R(O) II 

A(O) B o5nacTH Manhtx yrnos, Hall.z:teHHble Ha npl!M0l'0 anan11aa p - C - paccesrn11S1. 

ilnll cpasnenl!ll peaynhTBT0B anan11aa p - C -. paccel!HHll, nonyqeHHbIX B paa!lbIX paoo-
/2 12/ . /2/ 

yax ' , Y.llO0HO Bocnonb30B8ThCll HHTerpllp0BllllllhIMI! noTeHu11anaMI! , anaqemrn K0T0pb!X 

np11se.z:tellbl B Ta6n11ue 2. Bll.z:tHO, '{TO peaynhT8Tbl pa3Hb!X pa6oT Mano paanl!'l8JOTCll Me)!{ -

.z:tY coooll. To, 'IT0 anaqemrn MHl!Moll qacT11 cn11n-op611Tanhnoro noTennirnna nal!.z:teno s 11ac

ToS1weJ! pa6oTe C .ll0CTSTQ'{l!0ll T0'{l!0CTbl0, 'ITO0bl C'{lfT8Tb era 0Tnll'lllblM ·oT nynll, o6ycnos

neno, no-Bl!.lll!M0MY, 66nbWl!M 05beM0M lfCU0l1b30B8HH0l! aKcnepl!MeHTBnhH0ll lll!!p0pMauIrn. 

Ta6n11ua 2 

11nTerpnposannbie n0TenunanbI np11 310 Mas 

UenTpanhHbIII noTenunan,. Cn11n-op6t1TanhHb1l! noTenuuan, 
AsTOpb! Mas. 10-39 cM3 Man • 10-65 cM5 

B e T e 
/2/ 50 + i 192 25,5 - i 8 

BaTTi/
121 

(64,2±9,2)+ i(l83,3±I,7) (29,2:~:J)+ i(-3,4±3,4) 
HacTOllWBll 

paooTa (67,6;t4,6)+; (I9I,2;tI,5) (29,I±I,2)+ 1(-9,4±3,9) 
·-

TaKHM o6paaoM, na ocnoaan1rn npoae.z:tennoro paccM0Tpelllfll M0>l<H0 c.z:tenaTh cne.z:tyro

IUHe 38KJUoqeHHSI: 

1) B paMKax cynepnoauuuonnoll Mo.z:tenu HMeeTCll xopowee cornacHe Me>1<.z:ty N - N-

paccel!Hl!eM II p - C -paccellHl!eM B o6nacTI! yrnos .z:to· - 9°. tl 11aaecTnoll Mepe aTo 

cornactte, ecnH OHO He cnyqa.ftHo, MOJKHO pacueHHB8Tb T8K}K9 KBK YK838HHe Ha TO, l!TO 

np11 310 Mas aq,ct,eKTbl npHHUHII0 na ynu " BHyTpHll.z:tepnoll Koppenl!Ul!ll HyKJI0H0B He urpa

lOT 0OJlbWOll pon11. nanHbte no nonllplf311Ul!ll B p - C -paccel!HHI! CBl!,lleTenhCTBYJOT B 

nonb3y 1 na6opa cpaaoBb!X C.llBllros. 

2) KaK anan113 p - C -paccel!Hllll, TOK. 11 cpaaoshlll anan11a N - N - paccel!Hllll no

K83b!B8eT, 'IT0 cn11n-op611TanbHb!ll n0Tenu11an nyKnon-l!.z:tepnoro saa11Mo.z:tellcTBl!ll np11 

310 Mas llBnlleTCll K0MnneKC!lblM. 
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ConocTasnemrn N - N - H p - C - pacce!IHHl! npH 

660 Mas 

J::S aaanHae npoToa-yrneponaoro pacce!!HH!! npH 660 Mas obmH Hcnonb3osaHbI aaaqe-

HH!I u·(O) •· 2,25°;:,o ::, 9° H P(O) • 2,1° ;'.:,O :'.:. 10,1°
141

, u·. = (227: 12) Moa
1171, 

/12/ 
HHTepnoneposaaaoe aaaqeaHe u t - ( 320 : 10) MOH ' a T8K)Ke nonyqeHHbie s H8CTO!I-

mell paooTe A (5°) H R (5°) - scero 23 aKcnepHMeHTanbHhIX TO'IKH. Pac'leTbI Obi-

nu OTHeceHbI K anepruu 660 Mas·, nocKonbKY oo'nbma !I qacTb aKcnepuMenTanbllhIX naHHhIX 

ohma nonyqeaa npu STOii aaepruH. nporpaMMa H MeTon pacqeTos cosnananH c Hcnonb3osaa,

HbIMH npu 310 Mas • PeaynbT8Tbl onpeneneHH!! peanbHblX H MHHMbIX '18CTel! aMnnHTy.!l G 

H H H panHanbHbIX napaMeTpos rayccosa pacnpeneneHH!I nnoTHOCTH ueHTpanbHOro H 

cnHa-opouTanbHoro noTenuHanos npHseneHbI s nepsoM CTon6ue TaonHuhl 3. CooTseTcTsyro""' 

mee aaaqeaue X 
2 = 10,5. 

TaonHua 3 

3aaqemrn G H H a,, np11 660 Mas S epHHHU8X CM. 

11a naHHhrx no 11a rnaaosblx crrsuros N -N -nacce!IHH!I 151 

P -C -pacceg- Haoop 1 Haoop 2 Haoop 3 
HHIO. 

GR -9,5 + I,.3 0,2 :!: 2,.3 4,2 :!: 2,9 5,I ± 2,2 
Gr 26,0 ± I,.3 2.3,.36 ± 0,27 23,.39 ± 0,28 23,38 ± 0,28 
HR 5.3,6 ± 6,4 .32,0 :!: .3,6 22,6 + 4,3 27,8 :!: 3,9 
H1 40 ± II -22,7 :!: 3,8 -20,8 + 5,2 -20,7 + 4,2 
a, 2,7.3 :!: 0,.35 2,65 + 0,14 
82 

l,820 ± 0,044 2,195 ± 0,012 2,169 ± O,OI5 2,172 ± 0~014 
aa 

O,CY76 
2,000 :!: 0,034 2,091 ! 0,009 2,034 ± 0,037 

2,II4 + 2,102 ! 0,020 2,097 ! 0,0.35 2,II2 :!: 0,023 84 -

/4/ 
PeaynbT8TbI H8CTO!l!ll8rO aaaneaa S OCHOSIIOM nonTsep)K.!lSIOT cnenaHHbie panee Sb!BO.!lbl 

xi 
o xapaKTepe ynpyroro p -·c -pacce!IHH!I npu 660 Mas • TaK .. ,peanbHS!I .'ISCTb oec-

cnHHosoll SMllHHTy.!lbl COOTSeTCTsyeT S38HMO.!lel!CTSHIO C OTT8HKHS8HHeM. CnHa-op.oHTanbHblll 

xi · /4/ nonb3yeMC!I cny'ISeM OTM8THTb, 'ITO S TSOHHUY paoOTbl SKpSnHCb Olle'ISTKH: 
3naqe1me a , npHseneaaoe s cTonoue IV , non)KHO obITb (2,021 + 0,034 ). 10-13 CM 
SMeCTO (2,02f + 0,34).10-13 CM; KpOMe Toro, SMeCTO ~ - x 2 /(21 - N ) cnenyeT 

'IHTSTb X 2 / )(; - )/ I (21 - N ) • 

II 



n0Te11u11an HBnH0TCH KOMUn0KC!lhlM, np11q0M Mlll!MaH qacTb 9TOro Il0T011Ullana (nponopu110-

11anb11an aMnn11TyJl8 HI ) 113-3a BKnroq01111s B a11an113 p03ynbTSTa 113M0p01111ll A (5°) 

onp0,Q0ns0TCH c nyqw0ll Toq11ocTbro. 0JlHSKO 311aq01111e pa,Q11anb11oro .napaM0Tpa,rayccoBa 

pacnp0,ll0n01111H nnOTIIOCTII U011TpanbHoro IlOT011Ul!ana OKS3MOCb M0llbW0 311aq01111s, nonyq011-

11oro 113 pacC0HIIIIH sn0KTpOIIOB. 

KaK 6blno nOKS3SHO Bb!W0, conOCTSBn~Hll0 N - N - 11 p - C -pacc0s1111ll np11 

s110pr1111 310 MsB CBIIJl0TenbCTBY0T o xopow0M cornac1111 M0>KJlY HHMH. np11 yBen11q0111111 

s110pr1111 OT 310 ,Qo· 660 MsB cnpaBe,QnllBOCTb IIMnynbCHOro np116n11>K8IIIIH, 11a OCIIOBe KOTO

poro aMnn11'ryJlhI 11yKno11-sJl0p11oro pacces1111s Ko11cTpy11pyroTcH 113 11yKno11-11yKno11111,1x aMnn11-, 

TyJl, BO BCHKOM cnyqa0, 110 yxyJlWS0TCH; MO>KIIO O>Kl!,llaTb nl!Wb cy:,,c01111n yrnoBoro 1111-

TepBana, JlOCTyn11oro JlnH conocTaBn01111si. 8110pr0T11q0cKasi- 3aBHCHMOCTb noupaaoK, 06yc

n0Bn01111h1x np1111u11UOM nayn11 II KOpp0nS1UH8JI HyKnOHOB BIIYTPII S1Jl0p, TSKOBa
131

, qTO nKnSJl 

IIX B aMnnHTYJlY pacc0si1111S1 110 JlOn>K011 CllnbHO ll3M01111TbCSI np11 n0p8XOJl8 K 660 MaB, 

Jla1111h10 no p - C - pacc0sin11ro npu 660 _MaB _cpaB1111Ban11cb c p03ynbTSTSMll con-

M0CTHoro cpaaoBoro anan11aa N - N -paccen1111si, nhmon11e1111oro Kaaap11110BbIM II K11c0ne· 

Bb1M
151 

On11pasicb Ha cjl830Bbl0 CJlBllrH n COCTOSIHllSIX C non111,1M 1130TOHl!qecKIIM CHIIIIOM 

T •. 1 / 181, 011u 11awn11 Tpll na6opa cpaaoBhIX CJlBllroB, y JlOBn0Tnop11T0nbHO on11cblnarow110 

p-p-ll n-p - JlSHllbI0. t\1,1q 11cneHHbI0 no 9TllM 11a6opaM 3Haq0HIIH G H II 

ak np11B8Jl8llhl BO 2-4 CTOn6uax Ta6nmthl 3. 

Bi!JlHO, qTo JlnH nc0x Tp0X 11a6opoB 311aq011HH SMilnllTYJl pacc011111111 6nH3KII M0>KJly 

co6oll, 110 CllnbHO OTn11qaroTCH OT H8llJl011HhlX 113 np11Moro aHan113a p-C -pacceSIHIISJ, 

TaK, 11yKnon-nyKnOHHbI8 cpaabl JlaIDT nonO>KIIT0nbHhl0 3Ha 'l0HHH SMnn11Ty Jlbl GR , qTo 

COOTB0TCTnOBano . 61,1 B3SIIMOJl0l!CTBIIID C Up11TSl)l{011110M, TOr,Qa KaK 113 a11an113a ,llallllhlX, no 

p - C - pacc0HHllID onp0,Q0n011110 cn0Jly0T, qTo aMnn11TyJla GR OTPHU8T0nbHa np11 

660 Man. 

Pa3n11qa0 B aMnn11TyJlax HR npKBOJlHT K TOMy, qTO B o6naCTH ManblX .yrnoB non11-

puaan1rn B p - C -pacc011HHH, Bhlq11cn0nnasi 113 cpa3 N - N -pacc01111H11, cyw0cTn011110 

M0HbW0 Haonro,Qa0MOJ! Ha Ollb1T0. 

Ha116on00 c11nbHo pa3n11qaroTcH 311aq01111si aMnn11TyJlbI · HI • nonO>KlfT0nbHS!I n0nH-

q1111a HI , nonyq01111a11 113 a11an113a p - C -pacc0n11H11, 0311aqaeT, qTo B 1111T0pnane 

/19/ 
a110prHl! OT ·310 JlO 660 MaB 9Ta aMnn11TyJla 113M011!10T 3118K • npoTIIBOUOnO>Kllblll BbI-

BOJl Bb1TeKa0T Ha a11an11aa N r N -JlaHHhix. Cn0,Qy0T OTM0Tl!Tb, qTo B0n11q1111a HI onpe

Jle11110Tcsi, n OCHOBHOM, p03YJibTSTOM 113M0pe1rnl! A (5° ). noaToMy JlMbH8l!We0 9KcnepH-

M0HTanbll00 11ccn0,Qonan110 yrnOBOll 3aBHCl!MOCTH A(O) OhIJIO 6hl B0CbMa )i{0JiaT0JlbHblM. 

ConocTliBJI011110 yrnonhlX 3anHCHMOCT8ll 11a611ro,Qa8Mb!X B p - C - pacc01111n11 B8J1Hq1111, 
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IIp0.llCK83bleaeMhlX 1 Ha6opOM cpaaoeux C)leHroe N - N - pacce11HH11, C aKcnep11M0HTanb

HblMH )lal,Hb!MH npoHaee.lleHO Ha pHc. 3. Yrnoeble aaeHCHMOCTH, ebiql!CJI0HHble_ no Ha6opaM 

2 H 3, e npe.lleJiax KOpH.llOpoe OWH60K coena)laIOT C TeM, qTo )laeT Ha6op 1. 

TaKHM o6paaoM, HH O.llHH 11a nonyqeHHbIX e
161 

Ha6opoe cpaaoeblx c)leHroa N - N -pac-

C0l1Hllll IIpH - 660 Mae He np11eo.011T K Y.llOeJieTeopHT0JlbllOMY cornacHIO C paccesi11HeM Ha 

Sl.llpe. MMeSI e ell.llY xopowee cornacHe peayJibTaTOB aHaJIHaa N - N- H p - C - )laHHhlX 

np11 310 Mae, pacxmK)l0HHll, nposieHBWH0Cll npH 660 Mae, epll.ll JIH MO>KHO o6'bllCHHTb He

TOqHOCTbIO T00pHH, HCIIOJib30ea1111oll npn COIIOCTaBJieHHII peayJibTaTOB aHaJIH30B HYKJIOH-HyK

JIOHHOI'O II HYKJIOH-SIJl0pHOI'O pacceSIHHll, 

ti aaKJIIQq0HH0 aeTOpbl cqHT8IOT CeOHM IIpSITHhIM .llOJII'OM. 110611aro.ll8pHTb M.['. Me1uep11-

KOea aa noCTO!IHHhill HHTepec K pa6oTe, 10.M. Kaaap11Hoea, P,M, PhlH.llHHa aa no11ea11b1e 

o6cy>K.ll0HHll, A.C, KyaHeuoea aa noMOIUb np11 HaJIBJlKe sneKTpoHlloil annapaTyphl, 

1, W.B,Riesenfeld, K,M,Watson, Phys. Rev., _!2!, 1157 ( 1956), 

2, H, Bethe. An 11, !)f Phys.,:!• 190 ( 1958) 

3, A,K,Kerman, H.McManus, R.M, Tha !er, Ann, of Phys.,:~ 551 ( 1959 ), 

4, n.c. A>Kr11pell, 10.n. KyMeKHH, M.r. MewepSIKOe, C.B. Hypymee, r • .n. CTOJl0Toe, 
XyaH ,Ue-ullH, .>K3T<P, 11., 177 (1963). 

6. 10.M. KaaapnHoe, tl,C, Kncenee, .>K3T<t>; 46, 797 ( 1964 ), 
6, M.r. Memep!IKOe, 10.n. KyMeKHH, C.B. Hypywee, r • .n. -CTOJl0TOe, ATo MHB!I aHeprHll, 

1.i, eb!II, 1, 38 ( !963). 

7, M, r. Memep11Koe, C.B. Hypywee, r..n. CToJieToe, .>K3T<P, fil..., 361 (-1956). 

8, A,C, KyaHeuoe, C.B. Hypywee, Xa11b tla-uIOBHb, npenpnHT OM.HM, 1316, ,Uy6Ha, 1963, 

9, · MS. Memepl!KOe, C.B. Hypywee, r..n. CToneToe • .>K3T<P, 33, 37 ( 1957). 

10, L, Wolfensteln, Ann. Rev. Nucl, Sci,,:§, 43 ( 1956 ). 

11, W,Heckrotte. Phys. Rev.,:~, 1406 ( 1956), 

12. C,J,'Batty, NucL Phys., 23, 562 ( 1961).: 

13, Y,Fregeau. Phys. Rev.,:~• 225 ( 1956), 

14, IO,M. Kaaap1111oe, M.H. CnnHH, .>K3T<P, '.!2, 1386 ( 1962). 

16. 0,Chamberlain, E.Segre, R,D.Tripp, C.Wlegand, T.Yp sllantis. Phys. Rev.,: 102, 1659 ( 1956). 

16. G,P.Mlllbum, W.Birnbaum, W,E,Grandall, L,Schechter, Phys. ·Rev.,:95, 1268 ( 1954), 

17. ti; MocKanea , B. 1aep<111oeCKHll, ,UAH CCCP, llQ., 972 (1966), 

18, n.c. A>Krnpell, H.n. KneII<IKOe, 10.n. KyMeK<IH, M.['. Memep11Koe, C.B. Hypywee, 
r'.Jl, CTOJieToe • .>K3T<P, 1,2, 1174 (1963). 

19. n.c. A>Kr<Ipeil, 10.n. KyM0K<IH, M.r. Memep11Koe, C.B. Hypywee, r • .n. CTOJI0TOe, 
.>K3T<P, 43, 2194 (1962). 

13 

PyKOill!Cb IIOCTyII<1Jia e <l3.ll8T0JibCK11ll 
OT.ll0JI 23 IIIOHll 1964 I', 



a 

5 -62 

M I r, J T, I•• □,, I --1 
ffijj ~ c; c, c, c, c, £, 

pH C, 1. Pacnono>KeHHe annapaTypbI npH HSMepeHHH napaMeTpOB A (5°) H R(S") B 

p-C1-pacce,rnHH npH - 660 Msa: a - BHA .caepxy,a - BHA cl5oKy, M -
MOHHTop, T2, T 3 - pacceHBBTenH, CI , •••• C 6 - C!lHHj;'HUUllllHOHHbl8 
C'leT'llIKH, 
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Wr {] 40, 6(()), f0-24 cM2;cmepaa. 

0.8 (6 

0.6 (2 

0,4 Cl8 

a2 0,4 

0 
2 4 6 8 fO 12 

0 2 4 6 8 IO 12 

c,; 

A I) 

a2 0,8 

0 
/j4 

-£12 
0 2 4 6 8 10 f2 

pH C, 2. Yrnosble 3BBHCHMOCTH aa6moAaeMblX senH'iHH B p - C - paccestHHH npH 

310 Mas, Bhl'iHCneHHhle no J:lBHHblM TaonHUbl 1. CnnomHbl8 KpHBble - peaynb-

T8Thl aHanHaa Ll8HHbIX no p - C - paCC8SIHHIO, 3alllTpHXOBSHHbl0 nonOCbl -

peaynbT8Tbl pac'{eTOB no q:,aaOBblM C.llBHraM N _ N - paccesrnHst ( aa6op 

1 / 14/) C y'ieTOM HX OlllHOOK, illTpHXOBBSI nHHHSI - yrnosag 38BHCHMOCTb 

P( 0) Dnst aa6opa 2/ 14/, TTpeJ:lCTBBme,u,I 3KCnepHM0HTMbHble LIBHHble/1
51. 



I 
p 

0,8 

6(9}, f0-
24

cM2/cmepaa. 

\ 
4 f- . Q 

0,6 
3 

1\4 

I 

(l2f-

2/~ 
/ 

0 
4 6 8 t/J 

2~ ~, . 

~ 01 I I I I I I I :::r------.:; I I 
2 4 6 8 fO .2"! 

A 

0,2 ,Q 

48 

01- 0 ·~ 

~f 
-(l2 

pH C. 3. 

(l4 

O 2 4 6 8 10 iJ 

Yr-nOBb!9 38BMCHMOCTH Ha6mo.oaeMbIX BenI{'lliH B p - C-pacce>IHMH IIpH 

660 MaB, Bbl'UICneHHb!9 IIO ,tl8HHb[M Ta6nHUb[ 3. CunOWHb!e KpHBble - peaynb

T8Tb[ aaanHaa .oaHHbIX no p - C _ pacce,rnmo. 3awTpHxosaHHb!9 nonOCbI -

pea7nbT8TbI pac'!eTOB no q,aaOBb[M C.OBHI'8M N - N - pacce>IHH>I (aa6op 

1
15 

) C y'leTOM HX ourn6oK. npe.ocTaBneHb! 3KcnepHMeHT8nbHb!8 ,tl8HHbie. 


