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U.anpu .. w1 AJ"-.llCCMAGSaTUIGUll .... ,.,,. ••••11..-
11 TUll .......... ll'lecll .. ~ .... ..,...... .. ,. 
11 Teu•e (1lHNNrn111 ...... ) IMt r. 

PacTyll\llJ~ llJHTepec K 11J3y1:rntt11JJO peaKl(llJH (e, e' ) Ha R.npax 06'.bRC-

1.Re TCH yHllJKaJIDHOti llJH@OpMal(>ieL1 0 HA8 PHO~ Ma Te PllJllJ' KOTOpy!O .na10T 

.nattHble o rrpo.nomHoi1 ( RL ) H rrorrepeqttoi1 ( RT ) KOMrrotteHTax 

<QYHKl(HH OTlOmKa R.npa. Pe3ymTaTbl rrepBbOC 3KCrrepHM8HTOB c pa3.ne­

Jl8H'18M RL , RT [I-5] yKa3bIBaJOT Ha cep:oe3ttoe OTK1IOHCH11Je rro­

Be.nettllJH 3TllJX KOMITOHeHT OT rrpe.ncKa3attllJi1 TeOpllJ'1 R.npa B paMKax 

TOJJ:OKO HyK1!0HHb~ CTerreHei1 CB060Abl. Oco6b!i1 llJHTepec rrpe.ncTaB1!HIOT 

.nattrrne o rrpo.nomttoi1 G;lyHKI.\llJH OTK1!HKa RL. IToM>iMO Ol.\8HOK Ha B1<11a.n 

rrapHbOC !<Oppe1!Hl(HH [6-7] ' 3TH .naHHble MoryT HB1IHT:OCH CBllJA8T81I:O-

CTBOM MOAllJ<lillJKal(HllJ BHyTpeHHllJX CBOi1CTB HYK1IOHa B HA8PHO~ cpe -

.ne (8] • B 3TOi1 CBH311J aKTyaJJ:OHOi1 rrpo6neMoi1 HB1IH8TCH pa3;I.(81!8Hl1Je 

KOMITOHeHT cpyHKI.\llJllJ OTK1IllJKa rrpH Bb!COKllJX rrepe.nattHbOC >iMnyJJ:ocax 110-

PRAKa I raB/c, r.ne, Kalt yKa3blB88TCH B pa6oTe [8] , O~>iAaeTCH 

C'1JI:OHOe pa31111Jq11Je B pacqeTax c l1Cl101!:030DaHllJeM MOAllJWHI.\HpOBaHHOro 

llJ CB06o.nttoro cpopM<lJa1<TOpOB tty1rnotta, COOTB8TCTB8HHO. 

B ttacTORII\eLi pa6oTe rrpe.ncTaBnettbl rrpeABap11ren:o11ble pe3yn:DTaTbl 

3.ttan113a ;I.(attHbOC r;p¢11 coBMecrtto c .naHHblMV. Ca1rne [9] B 0611acT11J 

KBa311ynpyroro 1111J1<a 11J, qacT>iqtto, .6 33- pe~ottattca B peaRI.\~lllJ 

(e,e' ) tta yrnepo,ne. B llJTore 11011yqeHa aKcrrepHMeHTan:oHaH 11Jtt0 op-
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Mal..\11H 0 npO)'.(OJ!:OHOi1 11 nonepetIHOli !jlyHKl..\11flX GTKJ111Ka I.Zl:P<' :::. o6nac-

Tl1 nepe)'.(aHHhIX 11MTiyn:ocoB ~ > 550 MaB/c. ;l\aHHble Camie B OT.Z1:en:o-

HOCTl1 nosBOJIHIOT onpe.Z1:eJ111T:O STH WYHKl..\HH :s H1~orep1Lw 

300 < Cf < 550 l\laB/c. 

~YHKl..\11!/J OTKJ!JIJKa H)'.(pa onpe)'.(eJIH!OTCH cornaCHO cne.nyIOmHM ~)pMy-

nar~, nonyqeHHb!M B O)'.(HO!jJOTOHHOM np116Jil1lK6HHJ1J: 

- 6 -"- · R (a c.>) + --·--=- RT 0 ' Cil , 
d 6 

{ 
o4 2 1 I q.

2 
I < 2 )} 

-- - M if4 L fl 2£ ~ e f 
(I) 

r)'.(e 6M - ecn ceqeIWe MOTTOBCKOrO pacceHHl1fl Ha 

., ~2·COS 2 9/2 
TOtietIHOH qaCTHl..\6: 6M = 4E2 . 4 ~12 ' e. - napaMeTp, CB!l-SLn .., --e -f 

saHHblll C TIOJ!Hp!IJ3aUHei1 BHpTyaJI:bHOro tj)OTOHa: e:: [1 +2 l~ZI t~ 26/2] . 
S,11;ec:o 6 eCT:b yroJI pacceHHHH 3Jl6KTpOHa B na6opaTOpHOi1 CHCTeMe, 

E(E') - aHepr11H HatianI>Horo (pacceRHHOro) aneKTpoHa, c.u=E- E' -

ne pe)'.(aHHaH H.Zl:PY SHe pr11H HJIH aHeprnH BHpTyaJI:bHOrO rpOTOHa ' 

'\2 ('fa) - KBa)'.(paT tieTblpexMepHoro (TpexMepaoro) nepe)'.(aHHoro 

11MTIYJI:bCa. 

,l.\JIH HaxOlK.Z1:eH11H RL , RT np11 KalK)'.(OM 3aaqem'!Y1 

nep11MeHTaJII>HhlX cneKTpax, CHHThlX npM E = const 

CA> B 3KC -

H S= const 

He06XO)'.(JIJMO o6ecnetil1T:b, no Kpatlaetl Mepe, )'.(Be TOtIKH c pa3Hb!MH € 

rrpH IIOCTOHHCTBe q, 2 (11J!H 'i" ) ' nplll STOM TOtIHOCT:b onpe)'.(eJieHHH 

WMIIOH6HT ceqeHJIJH, TIOMMMO 8Kcnep11MeHTaJ!:bHb1X TOtIHOCTeti, 3aBHCHT 

raKlKe lll OT B6Jll1til1Hb1 JIJHTepBana MelK.Zl:Y €.1 JIJ Cz B BblelpaHHblX 

3KCnep11Me HTaJI:bHblX TOtIKax. 

Ha BbIBe)'.(eHHOM nytIKe aneKTpOHOB EpeBaHCKoro c11Hxp0Tp0Ha B 

o6naCTl1 8Hepr11i1 I,O - 2,I3 raB l1 npH yrnax pacceflHHfl I6° l1 

I8° 6b1Jll1 113MepeHb1 cetieHl1l1 peaKu1111 (e,e' ) Ha l1)'.(pe I2c [IO) • 

4 

(TexHll!tieCKll!e CBe)'.(eHMH 06 3KCnep11MeHTaJI:bHOH ycTaHOBKe 6blJil1 

ony6n11KoBaHb1 paHee (II]). rro pe3yn:oTaTaM l13Me~eH11M 6blna Bbl­

rronHeHa rrporpaMMa MO)'.(eJI:bHO H63aBHCHMOro ycTpatteHl1H pa)'.(11al..\HOH­

HblX l1CKalKeHl1rl B Cil8KTpax rrp11 3H8Prl1flX 2,I3 ; I,93 11 I,67 raB. 

;l\aHHaH cep11H l13MepeHl1i1 COCTaBJ!H8T Bb1COK03HepreTl1tieCKYIO 

tiacn 113 HaMetieHHol1 HaMH rrporpaMMhl no pas)'.(eneH11IO RL i'I RT -B o6nacTH q. > 550 MaB/c. ;l\onontterurn )(aHHhIX CaKne [9] aToi1 

cepll!etl )(aeT B03MOlKHOCT:b Bb1ITOJ!Hl1T:D rrporpa.MMY pa3)(eneHHH RL 11 

RT rrp11 (f =:: 0,6 - 0,66 raB/c. ,Z!ei1CTBl1T8Jl:OHO: Bb!COKOl1MTiyJI:o­

CHafl rpyrrrra )'.(aHHhlX CaKne rrplll yrnax 145 , 90 11 60° Hax0)'.(11TCH 

B 11HTepBane 0,04 - 0,3 no rrepeMHHOi1 c ' B TO BpeMH KaK )(aH-

Hb!e E~l1 pacrronaraIOTCH B 06JiaCTJIJ e ~ 0,95. HarrOMHHM' tITO 

B8J!llltil1Ha e JIJ3M8HHeTCH B rrpe)(enax O.;: e < I • TaKJIJM o6pa30M, 

cotieTaHJ1Je K11HeMaT11qecK11x o6nacTei1, rrepeKphlThlX )(aHHhlMJIJ CaKne J1J 

E~l1, MaKCHMan:oHo 6narorrp11HTHO )(JIH Bhl.Zl:CJ!eH11H BKna)'.(OB. rrpO)(OJ!:b­

Hoi1 JIJ rrorrepetIHOi1 dJyHKl..\Hi1 OTKJ!JIJKa H)(pa. 

113 !jlopMyJihI (I) Bl1)(Ho, tITO RL JIJ Rr MOlKHO onpe,11;eJ111n JIJ3 

)'.(Byx J/!3MepeHl1M npJII TIO)'.(XO.Zl:Hll\HX yrne e H SHe prn11 E ' TaKHX -tIT06bl q. J1J cv coxpatt11n11ci,. Ha npaKTJIJKe lKe, KaK npaBJIJJIO, 

lKeJ1ae1.rni1 SQ!jleKT ,)(OC T11raeTCH HHTepTIOJIHl..\JlleVl. ITC ,llaHHblM JIJ3Mepe1rn11 

rrp11 OTHOCJIJT8Jl:bHO He60JI:blll0M tIJIJCJ!e yrnoB c BapJ1JaUHei1 HatiaJ!l>HO!.t 

SHeprl/Jlll rrp11 KalK)'.(OM J/!3 HHX. 

B .11:aHHOM pa6oTe Mbl JIJCTIOJ!b30BaJIJII IS CTI8KTpOB np11 yrnax JIJ 

arrnprnflX, np11BeAeHHh!X B TaCim1ue, tITO orrpe)(eJIRJIO JIIHTepBan no U) 

!lW = 0,37 raB. 

ITpJII Kal:,,;:(0!.1 3llal!eHHJII w TIOJIY4JIIJ!OC:b OT 2 ,no 5 T04CK c 

pa3n11tIHhlMJ1J sttatiett11HMJ1I c [ J1JJI11 ~ = 
2
1
£ ( q.'/~z)] . Op; -

Hara JI! HaKJIOH npm.:o~i. npOB0.i\8rlH01i qepe3 3TH T04KJIJ. Oi1H03Ha< ?'0 
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onpe;nemuoT RL H Rr np11 ;nattttblX w H Cf 
Ta6irnua 

Epll>lll Crume 

ee I6° I8o 60° 90° .I45° 

2,13 2,I3 0,68 0,56 0,56 

E (raB) I,93 I,93 0,62 0,52 0,48 

I,67 I,67 0,56 0,48 0,44 

0,44 0,40 

0,36 

Ilp11 HHTeprrOJIRIUrn Ml:I HCIIOJI:b30:BaJil1 ceTKY ceqeHHYI (;neneHHblX 

Ha 6
1111 

) , orrpe;neneHHyIO npvr sttaqeHHRX nepeMeHHOi1 

w~ = (Ml+ 2MCc)~ - 4 E ( E -Cc)t) 5 Ln z e/2) 1/z • 8KCTpaIIOJifl-

l\Hll (nvrHei.tHaR) ;nonycKaJiac:r, TOJI:bKO :s cnyqae ,ecnvr rrepetieHHafl W 

( W =- (M2 +2M(()-q2+cv'/'2 1 He BbllCOl\HJia sa rrpe;nenu ceTKH 

6on:r,rne, qeM Ha IO MaB. 

TaK KaK npvr 3HeprHflX 60JI:blllHX I,5 raB B8Jll'lqHHa er l q, 2) 

MeHfleTcfl Me;nneHHO Kalt WYHKl\Hfl cu , TO TOqK11 HHTeprroJIRl\1111 no 

HalliHM H3MepeHHflM rrpoxo;nvrJIH npH 'i = 660 H 600 MaB/c :B6JIH3H 

cneKTPOB (2,I3 raB,I8°) H (I,93, I8~, COOT:BeTCTBeHHO. J/lCIIOJIJ:,-

30BaHHe KBa;npaTHqHOY! H Ky6HqeCKOY! WOPMl:I ;nJifl HHTepTIOJllll\HH He 

npHBO;Z\HJIO K cymecTBeHHOYI pa3HH1\8 B pacqeTax. lllHall CHTyau11fl Ha6-

JIIO;naeTCll npH E < I raB, r;ne HMTIYJI:bC Cl1Jl:bHO MeHReTCll c Cr) 

Ornvr6Ka :s sttaqeHJllRX RL H Rr onpe;nenm1ac:r, HaMH Kalt cTaH -

;napTHhlM MeT;nOM MJ11Hl1MJ11Sauvrvr WYHKl\HH ')( - KBa;npaT n pH arrnpo1tc11-

M81\HH ;nattHh!X JIHHeY!Hoi.t WYHK1\lllei1 (nporpaMMa FU Ml LI ) , TaK H 

Mo;nenHpoBaHvreM. B npe;nenax ·3Kcnep11MeHT8JI!:>HblX owH60K wo;neJIHDOR~-

h 

noc:r, OT 100 ;no 500 BapHaHTOB npHMoii ( RL + s RT) · npH 3TOM ornH6-

Ka :s RL H Rr OTOllt;necTBJIRJiac:r, co cpe;nae1t:sa;npaT11qm:& OTKJIOHe­

HHeM. 06a MeTo;na ;naJIH xopowee cornacHe. 

Ha pHc.I,2 npe;ncTaBJiettu pesyfilTaTu ;nJIH rrpo;nomttoi1 (cTIJIOlllHbie 

TOqKvr) H nonepeqHOYI (nonue TOqK11) cocTaBJIRIOmvrx WYHK1\Hi1 OTKJIJllKa 
...... 

np11 ;n:syx aHaqeHHflX HMnyn:r,ca q, = 600 H 660 MaB/c. CrrJIOll!HOY! H 

rnTpvrxo:soi.f KpHBhlMH npvrBe;neHu HaIIIH pacqeTu RL 11 Rr ;nnfl HeKo­

repeHTHOro pacceflHHfl aneKTPOHOB Ha oT;nefilHbllC HYKJIOHax H;np~ I2c 
c yqeTOM ~epM11eBCKoro l\BHllteHHll H 3Hepr11H CBll3H HYKJIOHOB [12] • -BH;nHo, qTo c pocTOM q. paaHvrua MelK;ny pacqeTaMH 11 aKcnep11MeH-

TOM ;nJIR npo;noJI:bHOi.f KOMTIOHeHTJ:I RL HMeeT TeH;neHUHJO yMett:oll!aT:bcR 

qTo IlO;Z\TBepllt;naeTCll HalliHMH pacqeTaMH H npvr 6onee HH3KHX ii [13]. 

TaKoe no:se;neHHe qacT11qHo MOlKHO o6~RCHHT:b aa cqeT npHHl\11Tia ITayirn, 

HeyqTeHHOrO B TeOpHH. 

OTMeTHM, qTO ;nJIR nonepeqHoi.t KOMTIOHeHTJ:I Rr HalliH pacqeTu 

(wTpHXoBaR KPHB~ij) aa:se;noMo Hl1llte aKcnepHMeHTa. K ttacToRmeMy 

!JOMeHTY M0),\HO yTBepllt;naT:b c ;nocTaTOqHOYI ;nOCTOBepHOCT:bIO, qTO B 

;naHHOY! KHHeMaT11qecKOH 06JiaCTH, oco6eHHO B npoMelltyTKe Mellt;ny . 

KBaa11yrrpyrHM H pe30H8HCHb!M IlliKaMH, He06XO;nHMO yqecT:b eme, no 

KpaY!Hei1 Mepe, BKJia;n 06MeHHblX Me30HHhlX TOKOB [I4] H pacceflHHe 

Ha CKOppeJiiipOBaHHblX HYKJIOHHblX napax [IS] • 

OcTaHOBHMCll KpaTKO Ha Bonpoce Kalt COOTHOCRTCR H8illH 3KCnepvr­

M8HTaJI:bHJ:Ie pesyfilT8Tl:I c npe;ncKasaHHRMH 3Jl8KTpOR;nepHb1X npaBHJI 

cyMM (6,16] • JllaBecTHOe KYJIOHOBCKoe npa:svrno CyMM [6] 

00 

c ccp = \ Rd Cc), q) d(c) ( 2) 

0 

7 



11Jll1 ero MO'A11W11KaJ.Ll1H [16] 
oO 

c\cr) = \ RL(u.>,~)/G: Cq2
) dc.J = 

0 (3) 

= ~ - z [Jee( 'l2)]2 + P2 UP 

npelK'Ae Bcero rrpll!BJieKaTeJIDHbl TeM, qTO OHH MaKCHMaJIDHO MO'AeJIDHO 

He3aBl1Cll!Mbl. jlelicTBll!TenDHO l1HTerp1t1pOBaHl16 no BC6M (J) IT03BOJIH­

eT ll!CIT0JlD30BaTD ycnoB11e ITOJIHOTbl, T.e. y6paTD 3aBll!Cl1MOCTD OT 

MHOroo6pa311H KOHeqHblX coc~OHHl1~ H'Apa 11 Bbl'AeJlli!TD BKJ18.,l.\ napHblX 

1< oppe JIH!.\HiA. 

jlJIH cpaBHeHll!H c pacqeTaMlll 113BeCTHblX aBTOpOB Mb! OTJIOllrnJIH no-

nyqeHHble HaMH 3HaqeHHH c <'P Ha p11c.3' rrp1t1Be'A6HHOM B pa6o 

Te [16] • BH'AHO, qTO B npe'AeJiax Tpex CTaH'AapTHblX Oilll160K Hailllil 

pe3YJIDTaTbl Herrnoxo cornacy10TCH c TeopeT11qecK1nrn rrpe.n;cKa3a!illHMH. 

O'AHaKO, KaK OTMeqaeTCH ~opeCTOM (16] , 6onee ecTeCTBeHHO 

I -)paBHHBaTD 113MepeHHbl6 sHaqeHHH c ( q,) rrpl1 60J1Dilllt!X HM-

nyJIDCax Herrocpe'ACTBeHHO c 2. ' HCKJIJOqaH np11 3TOM 3aBHCl1MOCTD 

OT Tex 11n11 HHblX AeTane~ Teop1111. 

Ha p11c:4 HapH'AY c Harn11~11 pe3ynDTaTaMH Mb! rrp11Ben11 TaKlKe !ti 

l13MepeHHH CaKJie (9] np11 er = 300-550 MsB/c (yKa3aHbl Cpe'AHe­

KBa'ApaT11q1Jble orn116K11). B KaqeCTB6 ~OpM~aKTopa HYKJlOHa B wopMy­

ne (3) HCil0JlD30BaJI0CD BblpallteH11e: 

GP<'()= 1 q2 'h~ q,2 1/z 
e • (1-q,2fo,71)2 (i- 2M 2 ) / ( 

1
- 4M

2
) ' 

(4) 

8 

r,n;e nocJie'AHHe 'AB8 COMHOlKHTeJIH, cornacHO pa60T6 [16] ,BBe'AeHbl 

'AJlrl yqeTa peJIHTl1Bl1CTCKl1X s!JNleKTOB. 

lliTpHXOBaH Kpl1Brui - pacqeTbl no MO'AeJIH ~epMH 'AJIH yrnepO'Aa np11 

HMITYJIDCe ~epMl4 KF = 250 MsB/c [17] • .l\JIH cpaBtteHHH Ha p>'I -

cyHKe CilJIOillHOiA KPHBOiA np>'IB8'A8Hbl pacqeTbl no o60JIOqeqHOM MO'A8Jl>'I, 

B3HTble ltl3 pa60Tbl [18] BMeCTe c 'AaHHhlMH >'13 o6JiaCT>'I 

'\- < 200 MsB/c • ITp!t! ti ~ 500 MsB/c 3Tl1 pacqeTbl, Tait lite 

KaK 11 ~epMH MO'A8JlD' 'AalOT c, «i> = z 
0TMeTlilM, qTO OTHOCl1T8JlDHbIM 11IlO'A'.DeM 11 B l13MepeH>'!HX Crume npltl 

ti~ 400 MsB/c cBHsaH c B1rnaAOM yrrpyroro rr11Ra tta yrnepo'Ae. 

KOTOporo HeT np>'I BblCOKll!X ti . HeKOTOpyJO HepaBHOMepHOCTl> MOlK8T' 

B rrpHHl.U'IITe, BHOCHTD B6Jll1qll!Ha l1HT6pBana ltlHTerp11poBaHHH 3KCnep11-

M8HTaJIDHblX Kp.l'!BblX RL , KOTopaH 'AJIH 113Mepett11~ rrp.11 pasnJi!qHblX 

~ p03Hl1TCH. c TeOpeT11qeCKO~ TOqKJi! speHll!H 3TOT HHTepBaJI 

'AOJIEeH BKJIIOqan 06JiaCTl> 0 ~ U) .i:;; Ci" . ITO Haillll!M Ol..\8HKaM 

3TOT 3WtlJeKT He MOlKeT npeBblll!aTl> ~ 5%. 

c TOqHOCTDIO 'AO 8Tl1X 3aMeqaHH~ HHTepeCHO l1CIT0JlD30BaTD 

( C 1(tp/r. )3KCIT. 'AJIH 01..\eHKH 3<M/8KTOB, CBH3aHHblX c HeKOTOpbl­

Mltl op11r11HaJIDHblM.l'I IlO,ll;J(O'AaMll! [I9-2I] ' KOTOpble nonyqHJill! pa3B.l'!Tl18 

KaK B C:BH3.l'I c npo6neMo~ RL , RT , TaK .11 c 06'.DHCHeH.l'leM sqxpeK­

Ta EMC (19] • 

9TH HeTpa'Al11..\>'IOHHble 'AJIH ~11311Kltl H'Apa ITO'AXO'Abl, 06Cyiit'AeH11e KO­

TOpb!X MOlKHO HaiATH B 063ope (8] , 3~cpeKTl1BHO CBO'AHTCH K MO'Al1~11-

KaJ.Ll111 cTpyKTypHb!X ~yHK!.\.l'liA HYKJIOHa BHYTPH H'Apa. 

flp11 rrpe'AITOJI0llt8Hl111, qTO np.l'I 9: > 500 MsB/c rrapHble KoppenH-

41111 Bb11111pa10T, 113 p11c.4 B11'AHO, qTO scWJeKT 11sMetteH11H CTPYKTYPHID 

9 



cPYHIH~lilt1 MOlltHO 6blJIO 6bl oneHHT!. B J.lr/o• v,u,11cuw ,Y'<¥l:rbU:IC:!H CJIOlK -

ttocn nonyqeHHR :mcrrepm.!eHTaJII.HO~ HHcpOpMawrn o6 RL , RT , 

BOlKMOlKHO paHO ,IJ.enan ORQHqaTeJII.Hble Bblll0,1l.bl. Blil,IJ.Ha J!Hlll!. HeQ6xo­

,1l.lilMOCT!. ,IJ.ani.ttei1umx ::mcrrep11MettTani.HblX yc1t1J111t1. Mhl·, B qacTHOCTH, 

llJ!ClHlilpyeM YTO"qHHT:b CBOlil pe3yJI:bT8Tbl 11 no B03MOlKHOCTlil pacumplilT!. 

1t1ccne,IJ.ye1o1yro RHHe~aTHqecKyro o6nacT:r,. 

B 3aKJiroqeHHe aBTOpbl BblpalltaroT c:Boro rrpHattaTeJI:bHOCTI. ,IJ.OKTOpy 

G.P.Capitani ' Jifu663HO rrpe,11.0CTaBlilBWeMy 3KC!IepHMeHTaJl:bHble 

1rnTe pHanbl CaKne ,IJ.JIH I2c. 
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PHc.I ITpoAOnnHruI RL H rrorrepeqHaH RT \j)yH.K~Hli OT.KJIH.Ka 

I2c rrpH Ci = 600 MaB/c. KpHBblMH rrp1i1net1eHbl pacqeTbl rro 

oC5onoqeqH0!1 MOAenH HApa C y1:rnTOM '1JepMH - AB>llKeHHH li1 3Hep-

I'Hl1 CBH3H HY.KJIOHOB B HApe (12) 

P;ic.2 To lite, liTO H tta p1i1c.I npH q = 660 !.~aB/c 

PHc.3 KynoHoBc.Koe npa111i1no CJ'MM (2) AnH 12c. Crrnowttaa H wTp1i1xo­

BaH KpHBble - pacqeTbl AnH oC5onoqeqHol1 MOA8nH H MOAenH 

CBOC50AHOrO !l>epMH-rasa, COOTB8TCTB8HHO. 

ll!TpHxrryHKTHpHaH .KpHBaH - pacqeTbl BaH-OpAeHa, nyH.KTHpttaH 

KpHBru! - pacqeTbl nal!Ce, llpHB8A8HHb18 B paOOTax [!,!5) • 

+ - A8HHble CaKne (9) , ! - AattHble, nony'!eHHble B 

H8CTOH~el1 pa6oTe. 

P1i1c.4 KynoHoBcKoe rrpaB1i1no cyMM (3) AJIH 12c B saBHCHMOCTH oT ·-HMIIynnca q, 
illTpHXOB8H .KPHB8H - pacqeT AnH iI:e pM1i1-rasa II pH 

KF= 250 MaB/c. Crrnournaa Kpi.rnaa, B3HT8H HS paC5oTbl (!8] 

- pac'!eT rrapHblX Koppena~l1 AnH 0C5onoqeq·1011 MOAenH 

( g = I ,64 ¢> ) 

~ - A8HHble' IIPHBe,JJ;eHHble B pa6oTe [!8] 

; - aKcnepHMeHT Crume, + - ttawH pesynnTaTbl. 
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