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Ea6HKOB B.B., Kacenes B.C. 

Onacaaae ynpyroro ayKnoa-HyKnoaaoro pacceHHHH 

B Me30HHOI! MO.[lenH MepHbiX CHn 

P4-3135 

Ha ocaose npe.llnonoJK eHHSI, 'ITO BHeWHSISI o6nacTh MepabiX can onpe.lle-

nSieTCR o6MeHOM aaa6onee nerKHMH rr , 1) , p , "' , s Me3oaaMa, paCC'IHThl-

BBIOTCR £!Ja3b1 ynpyroro HyKnOH- HyKnOHHOrO paCCeSIHHSI C op6HT8nbH.blMH MOM6H

TBMH l .;?: 1 .[lnH HHTepsana saeprail E" 330 Mss. 3aBHCHMOCTb noTeauaa

nos OT CKopocTH y'IaTbiBaeTcSI B 6opHOBCKOM npa6naJKeaaa. Hal!.lleHbi 3Ha'Ie

HHSI KOHCTBHT CBH3H Me30HOB C HyKnOHOM, npHBO.llrunHe K YllOBneTBOpHTenb-

HOMy onacaaHIO 3KCnepaMeHTanbHbiX P , [) , F , G <jla3 pacceSIHHSI. TioKa-

3aao, 'ITO 3 TH 3H8'IeHHSI cornacyiOTCSI C BenH'IHHBMH KOHCTBHT CBH3H 1 onpe

.[leneHHblMH H3 npyrax 3KcnepaMeHTanhHhiX naHHhix. 

llpenpRHT 06~e~BH8HHOrO HHCTBTyTa KQepR~X RCCneAOBAHBAo 
.lly6aa, 1967 • 

Babikov V.V., Kiselev V.S. P4-3135 

Description of Elastic NN-Scattering in Meson Model of 
Nuclear Forces 

The phase shifts of e lastic NN-scattering with the orbital mo -
m enta I:~ 1 for the ener ?y range of ELab~30 M~V a re cal culated on 
the basts of an assumption that the external reg ton of nuclear forc es 
is determined by the exchange of the lightest rr , 1) , p , cv , s me-
sons. The momentum dependence of the potentials is calculat ed in 
the Born approximation. The constants of meson-nucleon coupling a re 
fou 'od which lead to a satisfactory description of experimental P,D.F, 
G scattering p hase shifts. It i s shown that these values agree with 
tha t of the coupling constants, determined from other exp e rimental 
data. 

Preprint. Joint Institute for Nuclear Research. 
Dubna, 1967. 
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f1peAiwnaraeTcs , 'ITO BHelliHSHI o6nacTb nnepHbiX can ( r ~ 0,5 tjl) aaa6onee 

cymec TaeHHa SI nnn onacaaa SI P , D , F , G a BhiCiliRX ¢as ynpyroro ayKnoa-

HyKnOHHOrO paCC8SIHHSI, MO meT 6b!Tb npeJJ.CTaane Hll TIOT8HUII8nOM, OTB~'' .\lOlllli.M 06-

M8HY H8CKOnbKHMH C8MbiMH nerKIIMH MeSOH8 MH, 8TOT TIOTeHUH8n, K8K R3BeCTII0, 

11 -31 
HBnHeTCSI S8BHCHIUIIM OT CKOpOCTII II conepm!IT ITSITb 'ITieHOB paSTII!'IHOif CffiUio-

/1 ,2/ 
130ll CTPYKTYPhi ,llo CIIX nop Haa6onee nonabre pacqeTbi ¢as pacce SJHIISJ 6hinl! 

/4/ 
npOB8JJ.8Hbl CO CT8TI!'IeCKOif 'I8CTb!O M8SOIIHbi X TIOTeHUH8nOB • f1 0 ''> ~c'.· !V !' KaqecTBe 

cnenyiOilleT'O lllara K TIOCTp08HIIIO JJ.elicTBHTe1lbHOT'O TIOTeHUI!a;!a Mbl y<:nl! S8BI!CII'MOCTb 

OT HMTiy1lbC8 B 60pHOBCKOM npK6nameHHH H OnyCTIInl! JJ.nSI y npomeHRSI S8!(8'IH CTIHH-

. ":IJ 2/ 
HMnynhCHbill: qnea Vu P (r,p T' • B pesynbTaTe A:ccnenyeMblii noT eanaan a Men nan 

( li'N Macca HyKnoaa, k 2 / ·mN aaeprHSI n cacTeMe neaTpa Mace nnyx HyKnoaos) 

~~ 4~ ~~ 

+ ( r r ) [ V + V (u u ) + V S + V ( L S)] . 
I 2 e e I 2 T 12 L S 

(1) 

Y'IIIThiBancg o6Me H cnenyiOmHMH Mes.oaaMa: u.,;eBJlOCKangpHbiMa rr ( m rr"'135 Mas) 

HKM rHTI OTeTH'IeCKKM cKangpHbiM aeATpanbHh!M s 
0 

-Mesoao M . C 'o.oTneTCTBYIOIURt! 

raMIWbTOHHBH asaKMOJlel!.cTBlni eyx:n.oaa c MesonaMa coAep:IKRT PM IlllpaMeTpOB -

KOHCT8HT CBSISA:: 

- 1/ 2. .. .. .. .. 
(4rr) H

1 
e g N y rNrr + g N y N77 + gP N y, r N p, + 

n t rr S '1 S " " 

(2) 

3 



KaK XOpOWO H3BeCTHO H3 8H8 1IH3 8 3 1Ie KTpOM8I'HHTHbiX !j!OpM!jl8KTOpOB HYK1IOH8, KOH

CT8HT8 T e H30pHOH CBSI3H W -Me30H8 ( fW) M81I8 H IJ03TOMy He BK1I10'18118Cb B 

paccMoTpeHae. TaKHM o6paaoM, nOTeHnaan ( 1) conep)I{HT c eMb napaMeTpoa, cagaaa

Hb iX C Me30H8MH ( WeCTb KOHCT8HT CBSI3H H Macey CK81ISipHOI'O Me30H8 m 
8 

} • npa 

aTOM nae KOHCT8HTbl CBSI3H, 8 HMeHHO IJHOHH8SI g,. H KOHCT8HT8 B8XTOpHOH CBSI-

311 p -Me30HB, B3BeCTHbl JlOB01lbHO TO'IHO: 

/1,2/ 
napaMeTpbi npocTbiM o6paaoM 

1!$-/ 
g~ '"12-14, g~ •0,6-0, • Bee aTB 

BXOJlSIT B IJOTeHUB811 ( 1). B KB'IeCTBe npHMepa 

npBBe)leM '11IeH UeHTp81IbHOI'O B38HMO)lei\CTBHSI, OTBe'l810lllHA OOMeHy CO -Me30HOM 

v ( r. k 2)- v ( 11( r ) + JC_ v« 2) ( r ) • 
e e 2 e 

c ll m~ 
V (r)~ g 2 (1+j_--+ 

c w 2 2 
mN 

m2 3 2 1 w v(2)( r) ~ -gw ( 1-y--2 
c 2 mN 

m 

-L 
64 

1 
96 

m• co 
m 4 

N 

e -mcut 

m ~. -m f 
--~-) e w 
4-

mN 

nn 

B OT1IH'IHe OT u e HTp 8 1Ib HOI'O vc II CIJBH-CIJHHOBOI'O v" IJOTeHUH8110B TeH-

v ( -3, 0 /1,2/ 30pH8fl V T H CIJHH-Op6HT81lbH8 fl L S CBSI3H CHHI'Y11SipHbl ., r B TO"!Ke fc • 

noaTOMy B03HHK8eT npo6neMa o6pe38HHSI IJOTeHUH81IOB Ha M81IbiX paCCTOS!RIIl!X. Tax 

KBK B H8CTOS!Well pa60Te Mbl He p8CCMaTpHB8eM S tP83bi, H8H6onee "'YBCTBHTe1lb-

Hbl8 K IJOBelleHBIO IJOTeHUB81IOB H8 M81lbiX paCCTOSIRHl!X, 6bi110 IJpOCTO IJ0110)1{eHO, 'ITO 

npa , MeHblllHX HeKOTOporo f O , BCe IJOTeHUH81lbl CTBIIOBSITCSI IJOCTOSIIIIIbiMll 

V(r)~V(r 0 ) ,r< r
0 

(4) 

B KB'IeCTBe HCXOilHOI'O 3HB'IeHHSI llOB01IbHO npOH3B01lb!IblM o6p830M 6bin8 Bbi6p8H8 

Ba1IH'IHH8 f O '"0,5 QJ. 

a -(L+....!....)/k 

3TO 3H8'1eHHe MeHbWe MHHHM81IbHOI'O npauenhHOI'O napaMeTpa 

L 2 ll1ISI p - B011Hbl ( L • 1 ) , COOTBeTCTByiOlllel'O M8KCHM81lbiiOl! 

-1 
p a c c MaTpHB8eMoli aHe praa HYK1IOHa E

1186
= 330 Mas ( k •1,85 !jl ) H paaaoro 

(a
1 

)min,. 0,8 !jl. C npyroit CTOpOH~ OliO ll0CT8TO'IHO Be1IHKO, T8K K8K )l{eJiaTe1lbliO 

HMeTb He:H;OTOpy10 CB060Jly ll1ISI B03MQ)KHQCTH OIJHC8RHSI B ll81lb!Ieih!leM S !jla:s., 

Jl06aansm aeo6xoJlHMOe KOpOTKonei!:CTBY10lllee B38HMOJlei!:cTBHe. TaKHM o6paaoM, B 

8H81IH3 6bl11 BK1110'1eH llOIJ01IHHTe1lbHbiH napaMeTp o6pe381IHSI IJOT8HUH8118 r 
0 

Bee napaMeTpbl noTeauaana ( 1) onpeuenSinHCb H3 cpaaaeHIISI pacC'IHTBHHbiX. 

P , D , F , G Ql83 IIy'K1IOH-HyK1IOHHOI'O paCCSSIHHSI C IJOliy'le HHblMH H3 <!Ja30BOI'O 

8H81IB38 3KCnepiiMe HT81lbHbiX ll8HHblX IJO pp II ft p pacceSIIIH10 a ynpyroA o6nacTH 

4 

E na6 < 330 Ms/6/ 

'leHHSIX I O II rn 
8 

MeTe 

'leHHSI KOHCT BHT CBSI31! 

p H MeHT 81lb HbiX !jla3 H r 

/ 6 / 
KH ). P ac'!eT aencg 

yno6 HbiX Jl1lfl BK1I IO'IeHH 

My 8 1II'OpHTMy Bbi'IHC1IE 

Be1IH'IHHbl 
2 

X ocyw 

pS11I8Cb C npyrHM 3HE 

B8pbHpOB8118Cb T8K)I{e 

B bl'mcn e HHfl nnSI 

H 6, 0 rn 71 IJOK8381IH, '11 

C8HH SI ( x 2 ~ 6QQ),qe~ 

IJO- B H il i! M OMy, 6on ee 

Be1li!'IHH8 
2 

gp 

Mb!M 3H8'1eHH eM 

OK83bi: 

g 2 • 
p 

601Ib WHM H3MeHe HHSIM 

3 
Hl! eM p 

2 
, 0 IJHC8HHe 

C y q e ToM npenbi 

C T HI'HYT O npH c n enyiOU 

m 

g !~ 1 

2 
g ~ 

p 

2 
g • 
w 

K aK BHilHO H3 3 T OH T 

3 H8 'I e HH SIMH. LJ.TO K8C; 

CT 0 1lbKO M 8 1IO CyWeCTJ 

H1IH ll8lKe 6biTb IJ01IOlK 

CK838HH e M, C1le )ly iOW HI 

Ha pac. 1-9 np 

napa M e TpaMH (5) L > 



¢aKTOpOB HyKnOHa, KOH-

>TOMY He BKniO'IanaCb B 

Mb rrapaMSTPOB, CBH3aH-

!OrO M930Ha m 
8 

} • npR 

)HCTaHTa B9KT OPHOli CBH-

2 /3-/ 
~p ·O,B-0,7. Bee 3TH 

) • B Ka'leCTBe rrpHMepa 

Ili OOM9HY CLI -Me30HOM 

-,. r w 

V" llOT9HUHanOB TeR

•r~3) B TO'IK9 teO /l,~/ 

v~anhiX paccTorumHX . Tax 

HaH6onee 'IYBCTBHTe nh-

0 llpOCTO non0*9RO, 'ITO 

~aHOBRTCSI llOCTOSIHHbiMJ!I 

(4) 

o6paaoM 6hma Bhi6paHa 

npHnenhHoro napaMeTpa 

:TByiOmero MSKCRManbHOli 

-1 
,85 ¢ ) H pSBHOrO 

<0, TaK KBK *enaTenbHO 

, nanbaelhiJeM S ¢a:s, 

TBHe. TaKHM o6paaoM, B 

SHHH llOT9HUHSna t 
0 

: paBH9HHH paCC'iHTSHHbl:X 

•ny'leiiHblMH H3 ¢a30BOrO 

SIHHIO B ynpyrolt o6na<;:TH 

E na6 

/6/ < 330 M :o:m • MeTOJlHKa Bhi'IHCneHHii 6hwa cneny10meli. npH aanaHHhiX 3Ra-

'IS HHHX r 
0 

H m • MeT on oM HaHMeHblllHX KBanpaTOB ( x 2 
KPHTepHii) HaxonHnHCb 3Ha~ 

'19HHH KOHCT8HT CB513H, H8H6onee XOpOillO OllHChiB810IllH9 3HepreTH'I9CKHi!! XOJl 3KCne

pHM9HTanhHhiX ¢a3 H napaMe TpOB CM9IllHB8HHH ( BCero 84 3KCnepHM9RT8nbHhl9 TO'I-

/6/ /7/ 
KH ) • Pac'leT Bencg c Hcnonh30BaHHeM ypaBHeHHii nns ¢aaoBhiX ¢YHKUHA , O'leHb 

yno6HhiX nns BKniO'I9HH51 B CTaHnapTHyiO rrporpaMMy MHHHMH3aUHH 6naronaps llpOCTQ

MY anropRTMy Bhi'IHCneRHH llpOH3BOJlHhiX tjla3 ITO KOHCT8HT8M CBH31!. noHCK MHHHMyMa 

2 /8/ 
B e nR'IHHhi X ocyllleCTBnHncs MeTonoM nRHeapl!aauHH 3aTeM rrpouenypa rroBTo-

psnacb c npyrHM 3Ha'leHReM MaCChi cKangpaoro Meaosa. B Re6onbWHX rrpenenax 

BapbHpOBanaCb TaK*9 BenH'IHHa t • 
0 

Bhi'IHcneHHH nns Tpex aaa'leHHli MaCChi cKangpsoro Me3oHa: 111 "c 3, 5 mit 5,0 m" 

H 6, 0 IT!" llOKa3anH, 'ITO 6onbillll9 3Ra'I9HHH m 
8 

ll03BOnSIIOT JlOCTII'Ib n y '!ill e ro OllH-

2 2 
CBHHH ( X -600),'1eM Manhie (X *'1500). C npyroA CTOpOHhi,3Ra '!eHH9 m

8
c5,0miT') 

llO-BHJlHMOMy, 6onee llp9JlllO'ITHT9llbHO, '19M m 
0 

c6, 0 111 Tf 1160 B llO<::lieJlH9M Cl!y '1 8 9 

2 
( g P ~ 0,026) no cpaBHS HHIO c O)KHnae-B9l! H'IHHa 

2 
g p OKa3hi Ba eTCH CnHillKOM ManoA 

M hiM 3Ha'leHHeM g 2 =0,6-0,7. Bee ¢a3hi oKaaanRCb Mano qyBCTBBTenbHh i MH K He-
p 

60llblllHM H3M9 H9HHHM napaMeTpa tO , OC069HHO llpll ero yBenH'{CHHH , 38 H CKniO'Ie-

3 
HHeM p 

2 
, OllHCaHH9 KOTOpoli pe3KO YXYJlillanOCb llpH YM 9 Hblll9HIIH t 

0 

C y'leTOM npenhinymero HaHnyqillee onRcaHBe Bcex ¢aa ( x 2 = 601) 6bmo no-

CTHrHyTO llpH cnenyiOillHX 3Ha'I9HHHX napaMeTpOB llOT9HUBSna 

111
0 

* S,O m 

g:~ 17,1 ± 0,3 • 

g 
2 

e 0, 615 ± 0, 1~ , 
p 

2 
gw = 15, 4 ± 0, S , 

KaK BHJlHO H3 3Toll Ta6nHUhi, 

r
0

=0,5¢. 

I!~ = 12, 4 ± 0, 2 • 

2 
g = 0,1 • 

l) 

f
2 

= 1,80 ± 0,11. 
() 

2 

(5) 

gp xopowo cornacyiOTCH c O*HnaeMhiMII 

3Ha'I9HHHMB. 'i.TO KacaeTC51 KOHCTaHTbl CBH3H 77 Meaoaa, TO oaa OKaaanacb sa-

CTOnbKO Mano Cy!lleCTB9HHOH, 'ITO MOrna 6biTb 3aljJHKCHpOBaiia llpH Mal!OM 3lla'leHIIH 

HnH na*e 6hiTb nono*eBa paBBOA ayniO. 8TOT ¢aKT ljaXOJlHTCH B cornaCHH C npen

CKa3aHH9M, cnenyiOIUHM H3 CX9Mhl SU (3) CHMMeTpHH CHnbHhiX B3aHMOJl9liCTBHA • 

/6/ 
Ha puc. 1-9 rrpHBeneahi 3KcrrepHMeBTanhHhie naBBhie H pacc'IHTSBHbie c 

napaMeTpaMR (5) L > 1 ¢a3hi H napaMeTphi CM9IllHBaBHH ynpyroro ayKnoa-HyKnoa-

5 



ROrO p8CCeHHH51 ( CllTIOWHbie KpHBble). (1!3 3TH X pHCYHKOB CnenyeT, 'iTO U8HH851 MD-

neTib HAepHbiX CHTI B UeTIOM YAOBTieTBOpBTeTibHO OllBCbiB8eT 3HepreTB'ieCKYIO 38BHCH

MOCTb lPa3 p8CCeHHH51. ViCKTIIO'ieHBe COCT8BTI51eT nap8MeTp CMeWHB8HB51 t 
3 

, BHOCSI

WHA cymeCTBeHHbiH BKTI8A (X 2 = 154) B cyMM8PHYIO aemt'iHHy X 
2 

""601. noKa Mbl 

He MOlKeM 06'b51CHBTb npB'IHHy T8KOrO llOBeAeHHSI f • , HO, B03MOlKHO, 'ITO BKTII0-

/1,2/ 
'IeHBe oT6pomeHHoro cnuH-HMnyTibCHoro qneH8 nOTeHUB8TI8 ynyqwaT onuc8HBe 

3Toro n8p8MeTp8. 

K8K H OlKH.U8TI<lCb, Bbi'IHCneHHbie 3H8'IeHB51 IS 0 B 3 S I <jl83 OK83biB810TC51 

3aBbiWeHRbiMH H ocTaiOTCSI nonolKHTeTib.HbiMH npH 6onhwHx 3JieprHBX. CnenoaaTenb-

HO, e CTIH OCT8B8TbCH B p8MK8X 6opHOBCKOrO npH6TIHlKe JIHH, KOrAa npOB3BOAHTCH 38-

'' 2 2 
MeHa p .. k , ATIH HX OllHC8HHH He06XOAHMO BKTIJO'iHTb B ueHTpaTibHbiH nOTeHUH8TI 

CHTib Hoe KOpO'l'KoneiicTBYIOWee OTTanKHBaHae. Ho.ao3MOlKHO, 'ITO a 3TOM He 6yneT He

Q6XOAHMOCTH, e CTIH y qeSTb 38BHCHMOCTb llOTeHUHaTIOB OT HMllYnhCa TO'IHbiM o6pa30M. 

C ll '3 T!b l0 Bb!HCHe HHSI BTIHSIHBH 3TOH 38BHCBMOCTH npH TeX JKe 3H8'IeHH51X napaMeT

pOB ( 5) 6 b inO nonoJKeJio a noTeHuuanax ( 3) k 
2 I m 

2 
= 0. CooTaeTCTByio wae 3 Ha'IeHB51 

paC C'iHT8HHbiX <jla3 B napaMeTpOB CMeWHB8HH51 llOK838Hbl Ha pBC. 1-9 nyRKTHpHb!MB 

KpHBblMH. BHAHO, 'ITO H8H6onee CHT!b!IO 3tjxpeKT ,uefiCTBHH 38BHC51IUHX OT CKOpOCTH 

llOTeHUH8nOB npOHBTIHeTCH B HH3WHX DO Op6HT8nbHOMy MOMeHTY COCTOHHBHX. 

TaKHM o6pa 3oM,npH He6onbWOM no cp8BHeHBJO c 'IHCTo <jleaoMeHonorH'IeCKHMH 

llOTeHUH8TI8MB 'iBCTie U8p8MeTpOB, HMelOIUHX. HCHbiJl: <PR3R'leCKHA CMbiCTI, Me30HH8H 

Monenb HAepHbiX CHTI n03BOTIHeT ynoaneTaopHTenbHO onucaTb L > 1 <Pa3bi pac-

Ce HHHH B WHpOKOH o6naCTH 3HepraA. 3TOT $8KT TeM 6onee 3H8MeHaTeTieH, 'ITO TpR 

KOHCTaHT bl CBH3H (g" .l!p ,gl')) MOJKHO, aoo6me roaopH, C'iHT8Tb npenaapHTenb-

no onpeneneHHbiMH. 

AaTOpbi 6naronapHbi OM Cas X8 38 cocTaaneHae 6oTihwoii 'I8CTH nporp8MMbi 

Bbi'IHCTieHBil H8 3TieKTpOHHD-C'IeTHOH MBWBHe .11 H.H. CunaHy 3a none3Rbie o6cyJKne-

HHH. 
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!yeT, 'ITO ll8HH8!1 MQ-

!pl'eTH'!eCKy!O 38BHCH-

HB8HK!I ( 
3 

, BHOC!I-

2 
y X =601. noK8 Mbl 

~03MO>KHO, 'ITO BKnJ0-

2/ 
yny'IWKT OITHC8HHe 

<jl83 OK83biB810TCSI 

prH!IX. CnenosaTenb-

'll8 npOH3BOllKTC!I 38-
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B 3 TOM He 6yneT He
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Puc. 1. 3KcnepuMeuTa11bHbie naHHbi e H pacc'IHTaHHble B uacTostweil pa60Te !jla3bi fi 

u napaMeTpbi CMewusaaast ynpyroro uy~enou-HyKnouHoro pacce!IRBR B panua-
uax nnst o6nacTB aueprull E nat5 • 50-830 Mas. CnnowHbiMH KpHBbiMB noKa-

38Hbl pe3yl!bTBTbl paC'IeTa c Y'I9TOM 38BHCBMOCTB uOTeHuaanoB OT CKOpOCTH 
B 6opHOBCKOM nput5nl! lK9HHH, nyHitTHpHbiMB - C Bb1Knl0'19HB9M 3BBBCBMOCTH 

OT C!tOpOCTB. 
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Pac. 1. 3KcnepaMe HTSIIbHbre naaabre H pacc'laTaHHble B aacToHwell pa60Te <jlasbr r-, 

H napaMeTpbl CMeWHBSHBSI ynpyror o ayKnOH- HyKnOHHOrO paCC&BBHB B pa)lHS-

HSX nn11 o6naCTH saeprall E na
6 

• 50-830 Mss. CnnowabrM H KpBBb!MH noKa-

38Hbl pesynhTSTbl paC'leTS C yqeTOM 3SBHCBMOC T B nOTeHUHSnOB OT CKOpOCTH 

B 6opHOBCKOM npa6nHlKe HBH , n yHKTHpHb!Mil - C Bb!KntO'le HBeM 3SBHCHMOCTB 

Pac . 2. 

OT CK Op OCTil. 

--.. ,~ --- ~ 

.,.,.,..,..,..,...,..., --
A 

- y ~-----
--2---'~D 

~ 

f/{2 

~ 
~ 

2f0 330 

---
::lKCn e p l!M eHT a nbHb!e llSHHb!e /

6 / B paCC'lHTSHHble 8 HBCTCSLillell pa6 0Te <jla3 bl 

a napaMeTpbr cM eWHBSHBH ynpyroro ayKnoa-ayKnoaaor o pacc e RHB H B p anaa

aax n n H o6nac Til s a e prall E na
6
-50-330 Mss . CnnowHbiMB KpHBb!MB noKa-

s aHbr p esyn&TSTbl paC'leTS C yqeTOM 3SBHC RMOCT R noT e HUHa n o B OT CK OpOCTR 

B 6op HOBCKOM npa6 na lKeHBH, nyHKTHpHbl MH - C Bb!KntO'leKBeM 3SBB CHMOCTB 

OT CKOpOCTB . 
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Pac. 3. 3KcrrepHMeHTBIIhHbJe JtaHHbJe
161 

H paCC'iHTaHHbJe a aacToSJwell pa60Te <jla3bJ 

H rrapaMeTpbl CMeWHBBHH SI yrrpyroro HyKIIOH- HYKIIOHHOro pacceSIHHSI B panaa

HaX nnSJ o6nacTa 3Heprall E nafi-50- 330 M3B . CrrnowHhiMH KpHBbiMH ·IIOKa-

38Hbl pe3ynhT8T bl paC'ieTa C y'ieTOM 38BHCHMOCTH IIOTeHUHBIIOB OT CKOpOCTH 

B 60pHOBCKOM rrpafinHlKeHH H , IIYHKTHpHblMH - C Bb!KIIJO'ieHHeM 38BHCI!"MOCT H 
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OT CKOpOCTH. 
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Pac. 3. 3KcnepaMeHTanhHbie ll8HHbie
161 

H paCC'lHTaHHble B aacToRwel\ pa60Te <!>aabi 

sa 

f 

H napaMeTpbl CM8WHB8HHS! ynpyroro HyKnOH-HyKnOHHOrO p8CC8S!HHS! B p81lH8-

H8X llnR o6nacTH aaepral\ E na
6
•50-330 MsB. CnnoWHbiMH KpHBbiMH ·noKa-

3aRbl pe3ynhT8Tbl pacqeTa C yqeTOM 38BHCHMOCTH ITOTSHUHBnOB OT CKOpOCTH 

B 60pHOBCKOM npH6nHlK8HHH, nyHKTHpHblMH - C BbiKniO'l8HH8M 38BHCJI!MOCTH 
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PKc . 4. 3KcnepnMeHTanbH ble D.BH Hbl e

16 1 
n paCC'U!TD.HIIbla s nacToruneA: pa6oTe !pll3bl 

H napaMeTpbt CMeWHB8 HHS1 ynpyrOrO IIY Kil OH-HyKnOH I:IOrO p8CCCSUIR51 B p8!J.118-

H8X .anSI o6nacTH ::meprn n E .'1
36

• 50-330 M an . CnnowHbiMB K pHBbiMH noKa-

3BHbt pe3yllbT 8 T LI paC•!eT8 C y~ .:'TOM 38DHCHMOC TR OOTeHUH BilOB OT CKOpOCTH 

B 60pHODCKOM npH6IlHIK8HHH, nyHKTHpHblMB - C Bb1KnJO 'feHH9M 3 8BHCH MOCTK 

OT CKOpOCTH. 
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PHc . b . 3KcnepHMCHTenbubie nauHhie
161 

11 pacc•-ntTBHHbie a uacTOHruerJ pa6oTe t?aabi 

H napaMe.Tpbl CMeWHB8ADSI y npyroro HYKilOH- HyKitOflflOf'O paCCefiHDSI B paana

H8X nng o6naCTH 3HeprHH E .,
86

•50- 330 M::.s . CnllOWHbtMn KpHBhlMH noKa-

38Hbl pe3yltbT8T hl jJbC'ieT 8 C yqeTOM 388 11 C HMOC TH OOTeHUH81tOB OT CKOpOCTH 

B 60pHOBCKOM OpH611H>KvliHJt, rryHKTHpHblMH - C B i>IK ffiO<tf9HR eM 38BHCHM0CTH 

OT CKOpOCT H. 
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Pn c . b. 3Kcn~pHMCHTElnbHble n a HHble
161 

n pacc'-IHTBHHble B HaCTOHWefl pa6oTe ¢a3bl 

u napaMe.Tpbl CMewueaABSI ynpyroro HYK110H- HyKnOH.HOro paccesums e pallna

aax Jl1lst o6nacTH 3Hepr HH E .,
36

•50- 330 Mae. CnnowHbJMn KpHBhiMB noKa-

50 

38 H bi pe3)'1lbT8T hl ptiC 'ieT8 C y'leTOM 38BUCHMOCTH llOTeHUH81lOB OT CKOpOCTH 

8 60pHOBCKOM 1IpH6niUKo..diHit, nyUKTHpHblMK - C BbiKnJO'-IeHH eM 38BHCHM0CTH 
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PHc. 6 . 3KcnepHM e HT81lbH ble A8HHbie
16 1 

u pacc 'f.HTBHH bl e n HbCT09lllFH1 f.W6oTe 903hl 

U napaM e Tpbl CMeWHBBHHSI ynpyroro Uy K 110H- H)'K110HUOJ'O paCC ef!HHSI 8 p8l.l if 8 -

H8X ans:~ o6nacTH 3HeprHfl F _ •50- 330 M 3e . CnnownblMH KpltBLJ.'vtH noKa-
nao. 

38Hbl pe3y11b T 8 T bl p8C"leTa C y'ieTOM 3QBHCUMOCTH nOTeHUHBnOB OT CKOpOCTil 

B 60pHODCKOM npn6nH >KeHH H 1 nyHKTHpHbiMH - C BblKn lOt.~ e HHe/1.1 38BHCHMOCTH 

OT CKOpOCTH. 
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Pnc. 7. 3Kcnepn MeHTBJihHbia llBHHbi e H pacc'IK TBHHbie a HaCTOSJmell p aooT e <jla3bi 

0,6 

0,50 

0,40 

0,30 

n ?n 

H napaMeT p b l CMelili!BHHHSl y npyr oro HYKJIOH- HYKJIOHH OrO pa c ceSIHK Sl B p8JlK 8 H8 X 

Jl JI Sl o 6na c T n 3H_eprni1 E 
1180 

= 50 - 330 M3a. C nnoWHbiMH KpK Bbi M H noKa aaHbi 

pe3yJih T8Tbl paC '!e T a C yq e TOM 38B>IC HMOCTI! noTe HUHHJIOB OT C K OpOC T K B O Op

H OB C K OM npK OJlHlKe HHK, nyHKTKpHb l M K - C BbiKJIIO'IeHH eM 38BKCH M OC TH OT CKQ-

pOC'tll . 
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PHC. 7. 3KCrrepi!MeHTBilbHbie JlBHHbie /B/ II p accqiiTBHHble B HBCTOHlllell p a60T e ljla3bl 
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11 rrapaMeTpbi CMeliliiBBHIIH yrrpyr or o HYKilOH- HY!WOHHoro pacceHHIIH B paAHaHax 

an!! o6rracTH 3H.eprH>1 E na
6 

= 50 - 330 Mas. C rrnowHbiMII KpiiBbiMII rroKaaaHbi 

pe3ynbT 8Tbl pacqeTa C yqe TOM 38BHCiiMOCTH ITOTeHUHBnOB OT CKOpOC TH B 6op

HOBCKOM npH5nB.}KeHHH, nyHKTHpHb lMH - C BbiKni04eHB 9M 38BHCBMOCTH OT CKD-

25 

pOCTH. 
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Pnc. S. 3 Kcn e p H MeHT BIIbH bl t! naHu J.Te
16 1 

a p.:tc' C<! HTBH.Hwc B HacTo~me fl po6oTe ~k13 hl 
It napa,.W T pbl CMe W H DOHKR ynpyrOI'O H)' KilOH - H)'KilOI:HlO!"' O paCC CRiUI~ 8 p.OllHB 

IIaX llll~ o6nacTH 3 u e p rH I1 E na() • 30- 330 M ~m. Cu.1oWHbiMH KpH BbiMtt noKa-

3llH h l p e .:Jy.1bTU T bl pLlC "'eTa C y'ieTOM 38 DUCUMOCTH nOTe HU H8J108 OT C K OpoCTH 

B 6optt0BCKOM npu6nn>t<e!IIIH 1 nyHKT!tpll t:.! MH - C BbJKilJO"'C HR eM 38BHCH,.,·IOC T H OT 

CKOpOCTH. 
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/ 6/ 
P Hc . 9. 8KcnepHMeHTanbHbte ASHHbte H p acc'I HTSHHbie a HaC TOHll!eli paoOTe ¢a31oi 

H napaMeTpbl CMelllHBSIUIH ynpyroro HyKnOH- HyKnOHHOrO paCC e HHHH B p8Jlli&-

H8X )lnH oonaCTH 3HeprHil E nao = 50-330 Maa. CnnOll!HblMH K pHBblMH neKa-

38Rbl peaynbT8Tbl paC'!e T a C yqe TOM 38BHCHMOCTH UOT e HUHSnOB OT CKOpOCTX 

B OOpHOBCKOM npaonu>Ke HHH, nyHKTHpHbiMH - C Bb!Kn iO'!eRH e M 3 8BHCHMOCTll 

OT CKOpOCTH. 
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