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Abstract 

Unitarized interference · model is a:pplied to the description· 
of . . TTTT .• cross sections. On the basis of· existing data showing 
that at the energies below the p -resoriC:mce the phase· shift o ~ 
is small and o 0 i? close to TT I 2 one can ·conclude that: the most 
narrow set of Regge trajectories which can describe the. cross sec-
tions consists ·of p' p '' p • The unitarity condition which de-
mands ReA; (Wp) ,o makes it possible to find the unknown residl.}e 
of the p -trajectory y p • Then the altitude of theP -resonance Kp 
is found and the altitudes of- f -and f -resonances are estimated. 
The latter is small or equal to zero. On the other hand investigation 
of the real part of the. amplitude lea~s to the conclusion that o ~ 
passes . through TT I 2 • That means that the unitary· limit. is reached 
rriainly or completely due to the contribution of monotonous part of 
amplitude i.e. is the result of interference of Regge poles in: the 

t -channel. In such a case one should not e:xpec!t that the beha
viour of the . phase shift o; . around the value TT 12 is symmet- · 
ric and it is impossible to define the width· of the resonance iri the 
usual way. The value .K ( = 0 would mea:n that there is ·no pole 
corresponding t~ (· -resonance ·on the unphysical sheet of the scat- ·, 
tering amplitude. 0~ • 

The unitarity condition allows to estimate the scattering ler1gths · 
ao "' 0. 7; 'a2"" -0

2
5. The ratio of the lengths is determined more 

precisely ·: 2 ,_ T • The signs of aT·· are choosen accord
ing to the phc:Pse shift al)alysis data, but the model allows to deter- . 
mine them, too. It is found that ao> 0 and this enables to 
conclude that at the energy 500-700 MeV the values of o ~ lie in
side the first or third quarter of the trigonometric circle. 

·. 
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1. B B ·e ,g e H H e 

.UnSI umpoKoro Knacca rrpoueccoa cymecTBYJOT pemeHIISI nncrrepCIIOHHhix 

COOTHOilleHIIH ( ,U,C,) ,· COCTOSI!ll!Ie 113 8CIIMriTOTII'IeCKOH II pe30H8HCHOH 

'IacTeii, Y'IeT ycnoBIISI yHIITapnocTu rrpHBOiliiT K $opMynupoaKe yn11Tap1I3o

aannoii l!HTep$epenuuonnoii Monenu (Y .l1.M.). TaK nocTpoennaSI Monenb yc-

TaHaBnl!BaeT CBSI311 MelKilY Benii'IIIH8MII 113 ripSIMOro,·ll KpOCCIIHr-KananoB 

KOTOpble MOlKHO IIHTeprrpeT11pOB8Tb K8K OllHY ir3 $opM 6yTCTparra)1 ri03BO~-m~

!lllte H8XOiliiTb HeKOTOpble II3 napaMeTpOB. 3T01 B CBOIO oqepe/lb 1 naeT B03-

MO/KHOCTb npuMeHUTb MOilenb K Cp8BHUTenbHO Mano II3y'IeHHblM ripOUeCCaM 1 

nnSI KOTOphiX npiiMenenue o6hi'Ino'ii l1.M. unii KOHe'I!IhiX npaaiin cyMM ne

B03MO/KHo. OnHllM ua TaKux npoueccoa SIBnSieTcSI "" -paccenJme • .UnSI orrii

ca!IItSI acuMnTOTHKH sToro npouecca cymecTaenna TpaeKTOj)IISI PenlKe c 

Kaa!ITOBhiMH 'IIICnaMII p -Me3ona. MelKny" TeM, !Ieii3aecTe!I Bhi'IeT aMnnii

TYilhi OTHOCHTenbHO STOi'! TpaeKTOpii!I, HaiiTII ero II3 KO!Ie'lf!b!X rrpaBIIn CYMM 

ne ynaeTcSI, TaK KaK noaeneniie aMnniiTYil rrpu HII3KIIX snepriiSIX lt3BecTno 

HellOC,T8TO'IHO TO'IHO, a pe30H8HCHOe npif6nii/K8H!Ie B STOM cny,'lae ripiiBOflliT 
/1/ . 

K npoTIIBope'IIIJO (eM. ). B Y.l1.M. OH HaXOiliiTCSI 6ea Tpyna. 

DpennonaraeTcSI, 'ITO a CHCTeMe rr rr cymecTBYJOT naa xopomo ycTa-' 

I 
HOBneHHb!X pe30H8HC8 I p ll f II Oll!IH l 1 Cy!lleCTBOB81Ille KOTOporo He 

ycTanoaneno c nonnoit nocToaepnoCTbJO. HIIlKe 6yneT cnenaua nonbiTKa naTb 

3 



'· ·'' 

I. '. 
OTBeT Ha BOIIpOC 0 ef'O cyllieCTBOBaHHII, KpoMe TOI'O, . 6yJl~M C'!IIT8Tb; 'ITO 

B ·o6naCTH ;'~Hepi'IIH 400$VS :S 700 MaB ·I!Ja~a o; ·. Mana IIO MOAymo II OT-· 

PIIU.aTenbHa, a I!Jasa 0 < oo" .<Tt/2 H aeniiKa· (sin 2 Oc)~~1/2 ). I 

2. 06osHa'le!:I!HI II d!opMynhi 

EyJleM rrpr!llep:mnaaTbCSI 'o6hi'!HhiX o5oana'!eHM:ft 
121 

AMrrnnTy.Ua nop

MHPOJ3aHa '"I;aKHM o5pa30M 1 'ITO 

ImA S tot --a 
16Tt . (2.1) 

. I'Jle S -IIHBapiiaHTHblfi KBaJlpaT 3Hepi'HH B IIpSIMOM KaHane, ·HesaBHCHMOfi 
:< 

. rrepeMeHHOii sranneTCSI aenu'iHHa. w (h = c = p. = 1), J.l. - Macca riuoHa) 

.· s 
w = 2 -:- 1 nnH w = 2v + 1., v = q 2 , (2.2) 

'• 

a q -HMrrynbC B CHCTeMe U,M, nnoCKOCTb W HMeeT JlBa paapesa: ( -oo;·-1], 

u; ""J) • KpoCCHHI'-CHMMeTpHSI u-.. s ( t = 0) ~OpMynupyeTCSI B TepMHHaX . . . 

rrepeMeHHOii. w KaK saMeHa w>t> - w • EyJleM HHTepecoaaTbCSI paccenHH~ 

eM ~nepell (t = 0) . u rrepeMeHHYIO t ecnu. ona HaM SIBHO He rroTpe6y-

eTCSii 6es JlanbHefiWHX OI'OBOpOK orryc;KaTb,. 

EyJleM rrpeJlrronai'aTb crrpaBeJlnHBOCTb .n.c. c OllHHM Bhi'IHTaHHeM, Oll

H~Ko 06bl'IHO 6yJleM .HX sarrHCbiBaTb B HeBbi'!TeHHOfi I!JopMe: 

/2/ 
:a TT :- MaTpHUa KpOCCHHI'-CHMMeTpiiH, U ... S . 

pasno:meHHSI aMrrnHTYll 

4 



E 
A (w,c)= L (2f +1)A (w)Po. (c), 

T . E T {. (2.4) ·' 

rne 

E 
sino T ( w), .I W- 1 v---, 

W+1 
K (2.5) 

conep<~aT nn5o TOnbKO 'IeTHbie rrapunanbl!hie · aonl!bl .( KoPna 

TOnbKO He'IeTHhie ( T = 1) • 

T =0,2) nnoo 
), 

.ilnn11a pacceSII!IHI orrpeneneHa KaK 

• 0 
aT = E1m A T (w). 

W->1 
(2 .6) 

ACIIMIITOTIIK8 8MIIniiTYt:l 

I!OT'O II p -Me30I!I!OT'O TIIII8 

A ( w) orrpenenSieTCSI TpaeKTopnSIMII BaKyyM-
131 

• Mbi ee 3arrnmeM B anne ,, 

A.(w)=I 
T 

a 2w 
I y,; z P,z=--, 

T p p p S p 

rne cT=(l,1/2,-1/2; nn5I T=(0,1,2) ,; I - CIIPH8Typi£bill MHOIKIITenb 1 

2w = s s =2M N E 0 ·= 95,8 rrpn 
' /41 

E 0 = 1 ran ( ~I N ':' Macca HyKnoua) ' 
2 

IIMeiOT pa3MepHOCTb /l • M0 1 T8K 'ITO B H8llliiX enHHIIU8X Bbi'IeTbl Y 1 
'-2 

( p. = 1 = 19,6 Mo) oun. 6e3pa3Mep!!bi. CBSI3p y 
1 

131 
c Bbi'IeTaMI! B I 

F · tot I F 8MIInHTYt:lbl 'T I !!OpMHpOB8HHOll T8K 1 'ITO aT = m T 1 OCYIIleCTBnsteTCSI 

s 
y1 =--BI. 

16 TT • 

HHTeptiJepeHUIIOHHoe peme11ne .il.C. (2 .3), crrpaaenn~aoe rrpn 

II W 
(T) I 1 I 

He CniilllKOM OnH3KIIX K W O 
1 

HMeeT. Blit:l 

5 



(2.8) 

(2,10) 

Re
A\ (w ;_, (2) as (2) )+ Reres·A !dl (2) 

2 
,~ 0 )=a 2 +Re A 2 (w,w 0 . 2 (w,w 0 

). (2,11) 

,UnHHhl p8CC9SIHHSI aT 3]l9Cb fiOSIBnHIOTC5l KaK KOHCTllHThl BhltJHT8HHSI H8 no~ 
/1/ as A (T) 

pore j K r -Bb!COTa. pe30H8HC8 r ( CM, ) j <jJyHKUHH T ( (JJ ,w 0 · ) 

SIBnHIOTCSI MOHOTOHHblM peweHH9M ,U,C, (2,3) C nOpOI'8MH W ~T) ll Bblpa-

)1{810TCSI <jJOpMynaMH: 

as• (T) (T) (T) (2 12) 
A (w,w )= I[Ap(w)+¢p(w,IU 0 )l +£ I[Ap(w)+¢p(w,w 0 )], • 

T 0 p Tp , 

rAe A
1 

( w) - acnMnToTntJeCKHii OllHOtJneH Pell*e, 

2 
Wo w' dw' lm Ap(w') 2 2w0 a "" · 1 w 2n 

¢. (w,w
0 
)=-- f =-Y (-) PI --(-0 

), 
p· TT o w' 2 -w 2 TT P 8 n=l a +2n W p 

(2,13) 

¢ (w,w 
p 0 

2 wo dw'ImAJw') 2 2w a 00 1 w 2n+l 
) =- -TT j - - y (-_.2..) ~~ ( (JJO) • (2,14) 

w ,2 _ w 2 w>w0 rr P s ap+2n+1 

(T) 
npn W » W o Bhlp8)1{9HH9 (2,12) nepeXOilHT B 8CHMfiTOTHKY (2,7), ,UaneKHH 

pe30H8HC f MO)I{HO OfiHChiB8Tb <jJOpMynoii 

r' 12 
(2.15) 

-r';2 w ,-w 

6 



KOTOpa51 rrpu6nH)K9HHO ynonneTBOp51eT n.c. nn51 aMrrnuTynhr A o( w ) • ct>yHK-

1) ree A Z 
UH51 \C T "Bblp8)K89TC51 'Iepe3 nncrrepCHOHHhie HHTerpanbi 1 . non 3!18KOM 

KOTOpb!X CT051T cpyHKUHH EpeiiTa-BnrHepa, 011HCh!B810?-1119 6nu'/KI!He pe301!8H-

Cbl c p . B KaHanax T = 1,2 K HUM no6annmoTCH KpoccnHI'-IiHTerpanhr 

oi pe3oHaHca f • DonmKeHn51 u wapi!Ha pe3onancon OTHOC:r!TenhHO nepe-

/5 6/ 
Meunoii w cnenyrow11e ' 

w( = 12,6; r ( = 5 ; w r =39,7; r r "' 7,7 ;, w p 13,9; r p "'·1,8. 

llerKO. Ili!D9Tb, 'ITO conep)K_8llll!eC51 B Re res AT KpOCCI!HI'-IlHTerpanbi y6hiBa

IOT C (idc'TOM 9HCpi'Illl, II09TOMY 9CT9CTB9HHO C.'II!T8Tb 1 'ITO n6nl!31l p -pe-

30H8HC8 ll Hll)K9 OHII T8K )1{9 1 KaK U lli!Terpanbi 110 pe30JiaJICaM B 11p51MOM 

KaJiane, naiOT B OCHOBHOM BKnanhi B B9lli9CTB9HHbl9 'IaCTII IIII3lli!IX rrapUII-

anh!IbiX BOnH ( S II p ) U 9TO YiK9 OTM9'I9HO IIHD9KC8Mii ( f = 0, f = 1 ) 
I 

B cjlopMynax (2,9)-(2.11)~ 

3. MHUMhie 'IaCTH aMnnllTY[! Ii rrp!I6mrll<eHIIH 

DOIThiT89MC51 011HC8Th MOI!OTOHHhle 'I8CTH 8MllnllTYD pacce51HIHl rrpll no-

MOlliH TpeX TpaeK TOp !Ill: p 1 p ' 1 p • D OCKOnhKY rrapaMeTpbl aCI!MITTQTII-

'I9CKI!X ODHO'IneHOB 1 COOTB9TCTBY!Ollii!X 9TliM TpaeKTOpll51M 1 ll3B9CTI!bl rrno-

xo, TO Mhi rrponeneM cHa'Iana Ka'IeCTBeHHOe paccMOTpenlle. 

(T) 
MHHMhle 'IBCTII MOHOTOH!Ih!X aMITnllTYD paCC951Hil51 Brrepen nn51 W >w o 

BbipaiKaiOTC51 cpopMynoii (2.8), rne a p= 1 ; 0,50 S a P, ~ 0, 73 ; 0,55~ap ~0,58; 

Y p - neu3necTno. K ni:mpocy o 3Ha'IeHH51X a If 

(0), (2) "'2 .!. 4 Y ewe nepneMc51, Mbr O)KunaeM, 'ITO cu 0 w 0 , • 

If lm as A 
2 

non)K!Ihi npanunbHO orrnchmaTb. rroaene-

nne cpa3 pacce51HH51 YiKe rrp11 cpannnTenbno Hll3KliX snepi'IUIX ( w = 4 COOT-

7 



seTcTsyeT 450 Mss). B o6nacTu w;;. 10 (650 M::m) ocaosaofi BKnan s 

aMnnnTyllhi nomKHhi nasaTb s -sonHhi. Tipu cTonb ManhiX saeprlHIX 

2w 
Z= --<1 s 

T.e. TpaeKTopuu P ' u p urpaiOT rnasayro ponb. Cornacao ¢aaosoMy 

/58 7 I " ananuay 1 1 ¢aaa o 2 . s paccMaTpusaeMofi o6nacTu sneprufi· nonx<na 

6h1Tb ne6onbUIOfi II OTpu~a:renbHOfi ( ro ~ I ~ 20 ° I a ¢aaa 0 0" 

6onbUIOfi 'n nonmKUTenbHOfi (Sin 2 0 g > 1/2 ) • '4 T06hi nony'IIITb Manoe 

n . 2.,1!1 
y • y •• p!I STOM ~n u 0 p p 3H8'19HII9 sin 

2 o 2" 6yneT I. HY*HOI 'IT06hl 

~6onblli!IM 1 KSK 1i Tpe6yeTCSI. Ecnii C'IHT8Tb 1 'ITO nonnoe C9'19HH9 SCHMllTO-

TH'I9CKH npu6n!I)I{89TCSI K KOHCT8HT9.1 TO TpaeKTOp!ISI p He06XO)lHM8 )lnSI 

llpSBHnbHOI'O Oll!ICSHIISI C9'19HHfi np!I Bh!COKiiX 9H9pi'IiSIX II 'Mbl np!IXO)l,IIM 

K cne)lyiOUIIIM 3aKniO'I9HHSIM: 

1) p p• 
I 

p COCTaBnSIIOT MIIHHMSnbHblfi na6op TpaeKTOp!Ifi 1 

cnoco6Hhii1 onucaTb ce'leHIISI 1111 -s3aiiMO)leficTBIISI. 
·as 

p cyUiec:rsenen; 6ea aee AT onuilaKOBhi 2) BKnan TpaeKTOp!IIi 

nnSI scex T 1 
a OHH )lOn)I{Hhl CHnbHO pa3nli'18TbCSI, . ~~ 

B o6naCTii snepr!IHI rne np!IM9Cb COCTOSIHHfi c e > 2 npeae6pe)I{IIMO 

Mana ( w ~ 20 (900 Mss ) ) 1 nerKo BhiJlennTb s -sonnosyro coc:rasnSIIO

myro MOHOTOHHbiX aMnniiTYll• ,llnst STOfi U9n!i B03bM9M )lB£1 ~epBhiX '!neaa 

napuiianbaoro paano)l{eHnst (2.4) II npupasasteM !IX ?MnniiTYJle (2.8) 1 a aa-

TeM nyTeM Jlllt\Jt\JepeHU!IpOBSHHSI no t IICKniO'!IIM d -sonHy. Tip!I 9TOM 
·-

liCKniO'IaiOTCSI TaK)I{9 pe30HSHCHhl9 '!neHhl 1 II Mhl nony'!aeM 

'I')l9 0'19BH)lHO 

(w ), (3.2) 

8 
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II a'uanOI'IPIHO B . cny'Iae T ~ 2 ' a nenH'IHHa e I P~BHa: ' 

81 ~ y ~ (0) + y
1 

(0) a I (0) fn Z , ( 3.3) 

B 3TOM .BbipaiKBHIIII BTOpOH '!neH OTpl!UaTeneH, KOI'tl8 Z < 1 1 ran) • 

. B o6naCTII HII3KIIX 3HBpi'IIH TpaeKTOplln p aaeT Manhlli BKnaa no 

CpaBHBHI!IO C OCTanbHbiMII 1 a raK KaK o6e CTOpOHbl paBBHCTBa (3.2) aomK

Hbl 6hiTb · nonoMrrTenbHhiMII, To· Mhi· nMeeM ann T = 0, T = 2 cooTneTCTBeH-

HO 

e z p' 

ap' ap 
+ e z > o; 

p 

a , 
8 zP 

p' 

H3 3TIIX nepa~eHCTB cpa3y'Me cneayeT, 'ITO 

1 ap 
-0 Z• > 0 2 p • 

(3,4) 

B caMOM aene, ecnrr 0 p < 0 , To nepaneHCTBv ( 3.4) cneayeT 1!3 nepnoro, 

a ecnn 0p > 0 , . TO 1!3 BTopor.o H3 1mx. 

OanaKo 0 p TOMe aomKHO 6hiTb nonoMrrTenbHhiM, l! 3TO MO/KHO ynrr-

aeTb H3 COOTHOll!BHIIn BBnii'IHH Im as A 0 Im as A 2 • I1 oa6upaSI y p ~ lf, •"' 

"' 1 T8KIIM o6pa30M 1 .qT06hl sin 28 ~ » sin 2 8; , Mhi no u36mi<a-

1me napyllleHun yHnTapuocTn aoniKHhi npeanonoJKI!Tb, qTo u ann d _-nonu. 

sin
2 

80d >> sin 
2 8

2
d r T.e. 

Up' Up Up' 
0 Z +0 Z »8 ,Z p' p p 

· 0Tcroaa cneayeT, 'ITo 

Up' 
a TaK/KB 1 'ITO 0p 'Z 

eP > o, 

8 z C:p 
p 

e , BP. p' 

9 

, T.e. 

(3.5) 

(3.6) 



-- ·1 •. 

Dop5IAOK B8JIH'1HH Y ;·, 1 Y p Ollp8A8Jl5!8TC5! 113 yCJIOBH5! ITOJIO/KIIT8Jlb- . 

HOCTH MHHMOM '18CTH d -BOni!bl H30CHHI'•19THOH 8MITJIHTYAbl 1!8 nopore M0-

(0) 
HOTOI!I!OCT!I 1 T,e, B T0'1K8 . W O : 

(0) 
+8 (z o p 

a p 
) i, 0. 

0TC!OA8 1 B cuny ITOJIQ)Kl!T8JibHOCTII 8 ~8 . MO)KI!O 38Kni0'1HTb, 
p' p 

(0) 

1 fn z I 
0 

I i = P ', r 1. 

'1TO 

I fn z 1 :12,5 n OKOH'laTeJibHO: 
. ' 

Y ' ~ C a 
I I 

TaK:me AOJI)KIIQ 5biTb IIOJIO)KIIT8Jlbl!biM, 0AJ!8KO npu YM8Hbiuei!UU (u 

(3.7) 

nep-

Bb!M '1Jl81l y6hiB88T 5hiCTpee BTOpOI'0 1 'ITO rrpHBOAHT K AOITOJIIHIT8JlbJIOMY 

Tpe5onaimro OTHOCHT8JibHO B8JIII'1Hil 8 p' 1 8 p • 8To MO}KeT cny)J<IITb yKa-

sal!ueM Jia To, 'ITO noporonaH o5nacTb aMITJIIITYAhi A 1 5onbl!le noporonbiX 

o5nacTeii Ao,z • 

4, 3na'18HIISI B8JIII'1HH y p -II K I 

/9/ 
PapaTa n Apyrne npe.!lJIO)KUJIH nne anbTepnaTI!BllhiX cucTeMbi na-. 

paMeTpOB 8CIIMITTOTIIKII Pe.!l)K€ (pelll8HIISI ( 1) II (3) )• .!lJISI OITIIC8llllSI TTTT 

pacceSIH!ISI. 8TH rrapaMeTpbi nonyqeuhr us auanusa nhrcoKoauepreTII'1eCKHX 

10 
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' ·, 
'~ . ' -

AaHHhlX no rrp - , pp ' II p p ~pacce51HIIJO. Bl>I'leThl y p ~p, 6hinii . Bhj
.' 

· tiiicneHhi c ·rroMOlllbJO TeopeMhi ((JaKTOpii3aUIIII, · a y ocTancH neorrpeJiene'u-
. . . P I I 

) ~ . 
!!hiM, TaK KaK Tpae.KTOp1I51 p He ytiiiTbmanac~ rrpii ananii3e ~aHHbiX no 1 
pp- II p p _-pacceHHIIIO. TiapaMeTphi PaimTa · n naumx o6o3Jia~IennHx n e}:m-

I!IIUaX TaKOBhi: 

Peruenne (1) 

a.p= 1; a P, = 0,73 ; a p = 0,58; y ~ = 0,70 ; y P, = 1,29; 

Peruenne (3) 

ap =1 a 0,57 a = 0,57; y = 1,21; y = 0,70; 
p' p p p' . 

' = 0,006; a =0,029 a' = 0,019. a 
p p' p . ' 

TipnneAel!l!hie anTopaMH napunanhl!hie pa3nmKeiiii51 · npn anepi"HHX 

5 . fan n· Bhirue noKa3hiBaJOT, 'ITO n aTIIX peruenn51X napyruaeTCH ynuTapiwcTI>. 

Tipii aTOM_ c ynenn.qeaueM anepi"III! napyruenne nponcXOAHT no nee 6onee' 

Bh!COKIIX napUHanbl!biX BOnHaX, ABTOpbl npHni!ChiBaJOT aTOT atjlljleKT H~~~q
HOCTII napaMeTpl!3aUnii n6nn3n aanpannenng nnepen. Hnx<e 1 Fan aToT rro

poK np051nn51eTC511 n1IAHM0 1 y~~<e n HII3lliiiX rrapUl!anb}lb!X' nonnaX II naXOA!lT 

cnoe oTpa~~<emre B TOM, 'ITO peruennH ( 1) 11 (3) ne YAOnl_!eTnopSIJOT ycno-

1 KOTOpb!O 

MOII<HO. nhi'liiCniiTb H3 aTIIX AaH!!biX, C'liiTaH IIX npocTo neii3necTHhiMU, Ha

pyruerme yniiTapnocTn n narueM c:nyqae TeM- 6onee ne YAIIniiTenhno, 'lTD_ 
. ' 

3AeCb ncnonb3YJOTC51 . ljlyHK~UII 1 ~OTOpb!e 6hinll. napaMeTpll~onal!bl no aKCne-

piiM9HTanbHbiM Aal!l!b!M npii anepi"IISIX !18 nopHAOK nbillle, : 
/1/ 

II3 Tpe6onallliH Bhi'leT . (0) yp MOII<HO onpeAeniiTb 

( 4.1) 
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rne ReAl naeTCSl ljlopMynoii (2.10). npene6perag BKnanoM f -nonHLI 
" R a~ \I ) a~ 

n M·onoTonnoii ttaCTH a~mnnTyllhi, T.e. c•mTast e t 1(wp =He ··A 1(wp), 

MO>KHO nanncaTb: 

(4.2) 

Bbtpa)l{enHe "(4.2) Mano ttyncTnnTenbno K noporonLIM napaMeTpaM npn pa-
. ,.' ( 1) 

3YMHLIX npenenax H3MenenHSJ w ~> • nonarag w 0 = 5,25 (500 Man) 

I! Bbl'IIICnSJSl IIHT9I'pan OT. 6pei{T-BHI'U9pOBCKOll ljlyJIKUIIll p -pe30ll811C£l 

T01UI01 a OCTOnbHLie - B 8 -npH6nM)I{91!1lll 1 nonyttHM 

res lh 1 (I) 
He A1 (w,w0 )= K p 0,165- KE 0,032- Kr 0,119. 

nocKonhKY 0 .::; K .;.. 1 1 TO 9TO Bb!p8)1{9HH9 Mano II 

""' a , rra P, 1 a rra 
He A 

1 
( wp ) =- Y.P , z PP ctg -

2 1
- + - y z P tg -P- == 0 ± c , 2 p p 2 . 

'· 

OTKylla 

y p = 0,75 ± 3,2 E )lJHI pelllSHHSl ( 1) t 

Yp ;= 0,90 ±3,2 c nng pernenHst (3). 

( B nanblteiirneM Mhl nonaraeM c = 0 ) • 3Tn 3Uattemut cornacyiOTCst c 

'I!MeioumMHCH nannLIMII. Ecnu ncnonb30DaTh npnnenennoe Tep;.MapTnpocg

/3/ 
II OM 3H8'19ltll9 Bp(NN)= (119+1,0) M6, TO 0,5<y < 2. 

'. - "' p"" 
3naSI y p I MO)I{HO BhltJHCnHTb lm as A T ( (U 2 ) , neo6XO)li!MLI9 nnn 

OUCIIKli Bb!COT 'p930H8HCOB K r • KaK noKa3LIDaJOT 3Hattemtst 

12 



IIOlillbie s<fJ!jleKTMBHhie Ce'leHUH0 COOTBCTCTBYIOlllllC pemeHI!HM ( 1) ll ( 3) t 

rrpaKTll'I0CKH He OTliii'IaiOTCSI npyr OT npyra, Y flllTllpllbiH s -aonnoaoii 

npenen npu snepruu 

j1, 3 B Bblp8}K0HHII 

E -peaonanca. paneu 1,082. 

lltl ae A 1 ( w P ) , IIOliY'IaeM: 

Dpene6perag nonnoii 

K ~ 0,7; 
p 

"r > 0,-5; K 
( 

MllliO 

ll K( cymeCTBeiiHO 3llBIICHT OT li0113BeCTllhiX Beliii"IIHI Y; 
n n'osToMy ne MoryT 6hiTh. nai1neHhi TO'IHO, Humnnii npenen "' r · = 0,5 

. COOTBOTCTByeT npeJliiOliO}KCJilliO 0 TOM, 'ITO MOIIOTOHIIBSI 'lllCTl:i 8MilliiiTYllbl 

'· 
11pu snepnm f -Meaona rronuocThiO onpenenne'l'cn d -nonnoii. t{To Kaca-

eTC 51' , TO He llCKniO'I01101 'ITO OliO Hylih, TllK KBI< 9TOI'O MO)!Oto, IIO-

BllJliiMOMy, ,U0611ThCSI 113Mel!eHIIOM B npenenaX TO'IHOCTil rrapaMeTpOII llMIIliii

TYAhi, Kone•mo, cnyttau "c = 0 u "E J, 0 oaHa'laioT conepme~no pa3.1iiPIIIhie 

cnTyaUIIII ( oTcyTCTBne nnn nann'lne nomoca na ne<fJHauqecKoM nucTe aMnmi

'ryllhi paccemnui), Olli!BKO, c m'tmei1 TO'IKII ape nun, paannqne ttncTo xwnn

-lecTnennoe. Bonpoc o cymecTBOBamtn E -peaonanca Mhi o6cyAHM mvKe. 

5. AnHHhi pacceSIHIISI ao n a2 

f10CKOlihKY B H8lllOM pacnopmKeHIIll ·uMeiOTCSI MHl!Mhle 11 BClllCCTIIell-

Hbie '18CTII aM,IIliiiTyll, a II IIOClieJ11IIIX llliiillhi COilep)I<8TCSI B IW'ICCTBC IIOII3-

BeCTHhiX rrapaMeTpOB, TO IIX MO}KJIQ nafiTII ll3 Tpe60IIllllliSI YHIITllpiiOCTl! 

(5.1) • 



.llmlHbi ':" He e_mmcTneHl!bie IteuaneCTl!bie napaMeTpbi aMnnuTyn. K HUM npu

uanne)l<aT TaK)l(e y ' K.OTOpbie He06XOAUMbl An5I cpaKTU'IOCKOI'O nbiA~neHn'H 
. . . a~ , . 

S -nonuonoil 'IaCTU MOHOTOHHbiX aMnnUTYA .. AT , lfoaTo~y .COOTHOllieHUO 

(5,1) HY)l(HO npUMOHHTb npu AOCT~TO'IHO HU3KIIX aHepi'HHX, KOI'Aa S -non-
' 

HOnyro napuuanbl!YIO aM'nnUTYAY MO)l(HO saMOHHTb rrpu6nH)l(eHl!O ,rronHOH aMrrnn-

Tynofi rrpouecca, noncTaHonKa (2;8), (2,9), (2,11) n (5,1) naeT: 

ae • (T) res . C,o -
a T + Rc AT ( w ) + ¢ T ( w , w 0 ) + Rc A T · ( w ) ;; 

5,2) 
- .· ·-1 as· a.!5 2 
;;;;+yK Im A(w)-(Im AT·(w)) ,IT~0,21. 

- T 

Peaouauc f. us aMrrnHTYJ;lbi T ~ 0 IICKnro<JaeTCH KaK rrpnuanne)l(amnil . d- . 

nonHe, TaK 'ITO' a o He 3anUCHT. OT K r B KaHane T~2 sannCIIMOCTb oT 

." ;_ cna6a, TaK KaK oHa ocymecTnnHeTcH 'lopes IIHTei'pan no nenoMy paa

pesy, a CaM peSOHal!C pacrronO)l(eH AaneKO. npii nbi'IUCneHUHX llpOAITOnai'a-

nocb K r =4/5 

Benn'IHHbi 

• Pesol!aHCOM E MO)l(HO rrpeHe6pe'!b nnuny ManOCTII l<c 

·; Re "" AT H Rc res AT I!MeJOT n o6oux c:ry'IaHX I T = 0,2 I 
llpOTIIBOITOnO)l(llbiO SHaKir, llpH'IOM B o6naCTll IUI3KllX aHOpi'llH 

("' 500 Man) ux cyMMa no· a6conroTHOH nenntrnHe Mana no cpanueunro c rwp

ueM, CTOHml!M Cllpana ypanHeHliH (5,2),, 0TCIOA8 MO>KHO SaKniO'II!Tb 1 'ITO 

D yKaSaHHOfl o6naCTH aHepi'liH SH8Kil a. o II a f conrranaiOT CO 3HaKaMU 

npanbrX <JacTefr ypanueuuil (5,2) ,· T,e, co SHaKaMII Re A~ , Re A~ cooT-

BOT1CTBemw. Ecnil )l(O I o0
T I <rr /2 , To oun connanaroT co suaKaMu cpas. f 

B 
. 6 /8,10/ '· --1 

UaCTOHmee npeMH npeo nanaeT MHOHHO . 1 'ITO rrpll auepi'HHX Hll)l(O \ __ •\ 

700 Man cpasbr 0 3 

T 
ue rrepexonHT <Jepes rr/2 II 'ITO 0

0 
"'>0 1 

a 0 > 0,. a 2 <0. 

o"
2
<0. · ·1 

I B COOTneTCTBHH C STl!M MO>KHO "C'IUTaTb 1 'ITO 

Bemr•mHhi aT , orrpeneneHHbie n3 ypaBHOHIIH (5,2), sanuCHT oT w 

ncneACTDHe TOI'0 1 'ITO Ha CaM OM Aene STO He Ani!Hbl 1 a .<jlyHKUHII aT( W) 

2" C=2 
aT-5 Rc AT (w} • .llnH TOI'o, 'IT06bJ. orrpeneniiTb. IICTHHHh!e nnu- I 

I 

f 
I 

~------ --~-------~---~---------- - - /' . .. I I 
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Ubi aT Hy>KH01 

ClWbHOH, Puc; · 1; H£ 

a i ( £d ) , Dbi'IIICneHHbie 
\ 

TpaeKTOp!IA COOTnOTC1 

ycnonne co6monaeTcH, 
> 

HO Bbi6npaTb £u';"; _w 0 

110 ITO_POI'OBOH o6nac:r~, 

)1(01!111! 1 'ITO cpaSbl 0;. . 
·. (T) .-3· 

llpli 3l!8'IOIIHI! CLio ~ 

W ~ 5 ( llpl! STOM qnel! 

HI!H JlniiH 

a o 'g,0,7; a 
2
.;;- 0,5 

KaK nnnuo 1!3 PpacpiiKOI 

nnuHhi, 

Llmr rrapaMeTpon 

IOTC Sl TO )!(9 SHa 'Ie!IH 5!. 

ue nnnHeT ua a 2 BI 

Kall OU~HKa CnO)l(HOe, 1 

B nopoponoil o6nacTn, 

cna6a. 

3Ha'IeHnH nmru· 

HbiMI! naHHbiMII, rrony'I~ 

pacrranon K - H 11 · -

COCTOSllliiii T= 2 ua r 

3aM9TIIM1 'ITO ec. 

a0 1ii- 0,5 • Hu>Ke 6yn' 

OM ymrTapHOCTII, 



tMeTpbi aMnllHTYil· K HHM npH

I. llnll cpaKTH 1IeCKOrO Bblll~lleHH~ 
a~ AT • lfo~TOMY .COOTHOllleHHe. . . . 

mx sHeprunx, Korna s -non
:HTb npu6nu>KeHHO ,nOIIHOfi aMnllH

(2;11) n (5,1) naeT: 

--2- 5,2) 
w)) I T=0,2 I. 

3TCSI KaK npH!Ialllle>KalliHi'I d-. 

KaHane T=2 aanHCHMOCTb OT. 

lpea HHTerpan no neaoMy paa-

1pn BhPIHcne!I!ISIX npennonara

rpeHe6peti!> BBHilY MallOCTil 1.'( 

T. a o6oux c~ytianx I T = 0,2 I 
:aCTil Hl!3KHX 9Heprufi 

:'JuHe Mana no cpaaHeiiH!O c Kop-

'C!Oila MO>KIIO 38KniO'll!Tb 1 'ITO 

. a 2 coananaiOT co anaKaMil 

lKaMu Re A~ , Re A~ cooT

. coananaiOT co anaKaMl! cjlaa·; 

:;10/ . 
: , 'ITO npu 9HeprHSIX HH>Ke ' 

I 2 ' H 'ITO 8 0 
3 

> 0 8 : < 0 • 

o a 0 > 0, a 2 <0. 

laBJ!eHHSI (5,2) 1 3£lBH~CSIT OT w 

He llni!Hbl 1 a .qJyiiKUHH aT(w) = 

H onpenenl!Tb · I!CTHIJHHC llllH-

• Hhl HYX<IIO, 'IT06bl .9T£l 3aBHCIIMOCTb 6h!Jl£l ne Clll!lll!COM 

Cl!llbi!Ofi, Puc, l, H£l KOTOpOM npellCTaanel!hl rpacpUim qJyllKUl!H 
(0) (2) 

a i ( uJ ) , BbitiH~neHHhie n npennonox<enun, 'ITO w 0 =w 0 =3 11 'ITO napaMqTphi 

TpaeKTOpi!ii COOTBCTCTBYIOT pelliOIH!!O ( 1 ) 1 I!OK83h!B8CT 1 'ITO 9TO 

)'CIIOBIIC C06ll!Oil8CTCSI, C TO'IKH 3pCHIISI yMellbll!CHIISI BniiSII!IIH d -BOlli! nyx<-

IIO Bhi61!p8Tb.-tu ~ W o , OnHaKo anecb y>t<e Ba)!(Hl>I IIeY'ITei!Hhle nnTerpani>I 

no noporoaoi'1 o6naCTI_I• KaK noKa3hiiiaioT oueHKII ( ocnoaanHI>Ie !Ia npennono

>Ke!inu, 'ITO cpa3hi . .8; nnaBHO np!t6nu)!(a!OTCSI K uymo, Korna (u .... l ) , 

npu·. ~~;~qeuuu w~Tl = 3 9THMH UHTerpanaMl! l\10)1(110 npene6pe1Ib B o6nacTn 

w > 5 (np!! 9TOM tiiiCII ¢ ( (2) ) 
.2 ~ ,wo ,, TQ)J\C M£lll), 0TC!Oil£l 'CJlCilYIOT 3Hatie-. 

"' 
!Ill n ilmm 

- 2/3 . a 
2 
~- 0,5 (5.3) ao 

KaK BllllHO l!3 rpaqnmoB, OTHOlliCI!He llniiii 38Bl1Cl!T OT Cu cna6ee, 'ICM CaM!! 

llllllllbl, 

,UnH napaMeTpOB TpaeKTOpUii, COOTBCTCTBYIOIIUIX pemel!l!IO (3) 1 ll~llytia-

!OTCSI Te me 3!IatieHuSI. l:laMeHenue w ~> B npenenax 2 .;.. 5 np,aKTHtieCKH 

He Blll!SICT Ha a 2 I "; I BBllllY M£lliOCTl! u"' B 9TOi'l o6naCTH, .UnH a 0 Ta-

KUSI OU!?HKa CIIQ)!(I!ee, TaK KaK a 0 CllllbHee 3aBI!CliT OT noaeneHHSI 8g 
.. (0) 

B noporoaoi'! o6naCTI! 1 OIUiaKO ll 3/lCCb 11YBCTB!ITCllbi!OCTb K "1I3Mel!ei!HIO w 0 

cna6a • 

3natieHIHI lllli!H (5,3) OtiCHb XOpOlliO cornacyiOTCSI C 9KCUepuMeJIT8Jlb-

HhiMII naHHhiMH, nonytieH!IhiMH a nocnenHee apeMn rnaBHbiM o6paaoM ua .· 

Ill/ 
1 a TBK>Ke C ,ll8l!l!h1Mll no Cetiei!IISIM B pacnallOB K - II TJ -MC30110B 

/12/ 
T= 2 Ha nopore peaKunu COCTOSIIII!ll 

3aMeTI!M 1 'ITO ElCJlll 31!8K KOpH5I (5,2) Bbi6paTb OTP,HUaTellbllb!M 1 TO 

a
0

;:;- 0,5 , Hume 6yneT noKaaano,· 'ITO STO anatieHne uc;KniDtiaeTcSI ycnoau

eM yHnTapHOCT!I, 
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l. 
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I 
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.·, 

6, npot5neMa £(So -n.esonanca 

Bonpoc o cy_ruec_TnonannH s -nonnonoro pesonaHca ns'ocnnrneTnoH. 

8MHJ111Tyahi HBJTSieTCSI oaJIUM 113 Hau6onee 8KTY8Jlhllh!X, XoTH OH B II8CTOH-.. ' . ' 
IUee npeMH erue He pernell OKOH'l8TGJ1hll01 HO· IIO-BIIaUMOMY 1 nee '6oJThille 

. . /5,13/ . 
yKpennSieTcH_MHeHne.o ero cyruec!nonaunn • 

"PacCMaTpimaSI nMIIJTIITyay Im M A 0 , Mhi oTMeTIIJll-! 1 'ITO pesoHaHc. £ 

eCJTII Oil cy_IU9CTBYGT 1 HMGGT. O'leHh MaJTyiO Bh!COTY K ( 1 TaK 'ITO BO MHO-

rnX CJTY'IOHX UM MOlKHO · rrpeue6petJh. CefitJac Mhl OTBeTnM na ·aorrpoc, rrepe-

XOaUT JlH cpasa 0; 1Iepe3 3H8'!9HIIe 77/2 1 T,e, BhiiiOJTHHGTCH Jlii Heo6-

. XOaHMOe. ycJTOBHe CYIUGCTBOB81UIH yrrpyroro pe30H~HCa, ,UnSI 8TOH Uenn 

paCCMOTpiiM neiueCTBGHIIYIO tJaCTh aMIIJliiTyahi pacceHHUH, Ecim o~((JJ ()""li/2, 

To Rc A~(<u()dl. ,Cornncno (2,9) aT<_:> osHa'IaeT, 'ITO 

I> ree A £::0 (, 
ao t 'c o w ( 

ae &o ) 
) + Rc A 0 ( w ( = 0, 

rae .. 

Reree Ao (w ) ;':-
0 ( . 

3 K _rP/2 
-0118 8 - rrpn6nn>Kenue) 1 

W +W 
p ( 

. ae ·o ae . · a., &o 
He· A0 (w )=He A0 (w) -5 Re ·A 0 (w) 

II rae, B CBOIO O'Iepeah 1 

ae ap' 77a ,· ap Tra 
Re. A0 (w)=-Y, z ctg-

2
1!.. +Y z . tg___:_:_e_ ';, 0,23, c p ( p ( 2 

as & 2 w- 1 ap ' 77ap ' _ a . 77a 
5Re A 0 (<u) = --l-0 ,z ctg-- + e z P tg--1L +.-

+Y a' 
·p p 

3 p 2 ·p 2 

a ' . 
z rr /2 + y a ~ z P 77/2 , ap 77/ 2 

p' p' +y a z 
• 2 77a P, P p 
Sin~ 
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>.r~ 

2 Tra 
ros ....:.::::.JL 

2 

( 6.1) 

(6.2) 

(6.3) 

·:. :~ 

(6.4) 

}. (6,5) 

• 

'\ 

I i 

. i 
! 

I 
--l 

I 

: ~ 

-.... 

C yMeHbill<lHHCM w BE 

MOAYJ1101 a (6.4) yMCHh 

HCMHOro neaee w 
( 

0 
ReA 0 (wk 

,. , a:!l 
Hs paccMOTpeHHH Im 

ao 
w 0 

AOJ1>KHO 6b!T~ 6 

BHIO YHHTapJIOCTH 1 o6e I 

a TBK K8K a o 60nhill0 
·, 

ycnosiieM (3.6) 1 Tpe6y1 

a qmrypuoii CK06Ke ~op 

IlpHBeaeJIHblX B n.4, II01 

15 E) p B cny'lae perueHH! 

3~ ctJeT nHmHero MHO>K 

W . 6biCTpee 1 'ICM (6. 

cneaosaTCJ1hHO~ 0~·- 1 

!PopMyna (6',6) 111 

rrpH a 0 .. -0,5 pe3KO Hap 

B paCCMaTpHB8CMOH 06. 

HOe 38KJ110'leHH9 OTHOCl 

TallhHblX CBeAeHHH 0 BE 

IPaKT rrpoxo>KACHH 

30UaHCOM1 XOTH H HeT 

aHeprHH 730 Mas. C T 

CCHHHH pe30H8HCOM Hpl 

TOMY anH cyruecTsosaH 

x/ 
~ha pa6oTa 6hma y>K 

BarHepa /15/ 1 KOTOpbll 

peHHH nepmpepH'ICCKOr_c 



ICa _ 

lHCa 'us'ocrinrneTHoi1 

:. XoTH 011 B HaCTOH-

IIMOMy, ace '6onbllle 

~rrnu, 'ITO pesonanc r 

c 1 TaK , 'ITO BO MHO-

~THM 1!8 BOITpOC 1 ITepe-

BhiiTOnHH9TCH nrr Heo6-

~.' Jlnn 9TOH ueliii 
0 

rm.sJ, Ecmx o 0 (w r)=rr/2, 

~0 

rme), 

rra 
tg _____[!_ + 

2 

rr/ 2 

( 6.1) 

(6,2) 

(6,3) 

(6.4) 

(6,5) 
I. 

• 

'-_ .·.·1 

., ... ~ 

MO.nymo, a (6,4) yMel!blllaeTCSI TaK, 'ITO npH HeKOTOpOM W k 

HeMHoro neaee w 
( 

0 ae f=2 
ReA 0 (wk)=.a 0 -5Re Ao (wk ). 

, ne>KameM 

(6.6) 

Ha paCCMOTpeHHSI Im ae Ao ( w) cne.noaano, 'ITO B ~Toft o6naCTH- H3MeH9HHSI 

- 0 
w 8 0 ,non>KHO 6b!Tb 6nrr3KIIM K 17 / 2 , Cne.noBaTenbHo, cor•nac.!io ycno-

BIIIO yHrrTapHOCTII 1 o6e CTOpOHbl ypaBHeHHSI (6,6) .non>Kllbl 6biTb ManbJMH 1 

a T~K:-;{aK a 0 6onblliOe, TO Rea"A~ 2 >0, 8TOT BbiBO.ll cornacyeTCSI C 

ycnOBIIeM (3,6) 1 Tpe6y!OlUIIM 8P,"' 8 p ; OU9HKa, Bblpa>KeHUH1 CTOSIIUero _ 

B lf>IIrypHOH CK06Ke lf>opMynbi (6,5), OCHOB8Hli8SI Ha 3Ha"leHHSIX na;:>aMeTpOB 1 

IIpltBe.neHHb!X B n.4, IIOK~abiBaeT, 'ITO OHO IIOn01KHTenbHO BIInOTb .110 8 , ~ 
- - - - . p 

15 0 p B cny"lae pellleHIISI ( 1 ) II BIInOTb ,llO 8 p, $- 8 €) p B cny"lae pellleHIISI ( 3), 
- - - 1 -

3a C"leT nHlliHero M1101KHTenSI 3(~ -1) Bbipa>KeHite_ (6,5) paCTeT C pOCTOM 

w · 6hiCTpee, _"leM (6.4), II nosTOMY ReA~ (w) nepexo.nHT "lepea 0, a, 

cne.noaaTenbHO, 8 ~- - "lepea rr/ 2 x/, 

<IJopMyna (6',6) HCKniO'IJaeT OTpiiUaTenbHble 3Ha'I9HIIH a 0 1 TBK KaK 

IIpii a O ,.-0,5 pe3KO HapylllaeTCH yHIITapliOCTb B s'-aonne, BMecTe c TeM 

" B paccMaTpiiaaeMoii o6naCTII anepriirr HeB03M01KHO T~K1Ke- 8 0 <0 , Tio.no6-

noe aaKnro"leHIIe oTHOCIITenhHO lf>a3hi o "' Tpy.nno caenaTb 6ea 6onee ae-' 
- 2 

TanbHhiX CB9.ll9HIIH 0 aenii"'HHaX 8 1 • 

<IJaKT IIpOX01Kll9HIIH lJ; "lepe3 rr/~ 9CT9CTB911HO CBH38Tb C ( -pe':" 

30H8HCOM 1 _ XOTSI II H9T "19TKOI'O yKa3aHHSJ,_ 'ITO 9TO IIpOHCXOlliiT IIMeHHO IIpH 

9H9pi'IIII 730 MaB, C TO"'KII 3p9HHSI aHanrrTII"l9CKIIX CBOliCTB aMIIniiTY.llbl pac

CeHHHSI pe30HaHCOM npHHSITO C"'HT8Tb nonroc Ha Helf>II3H"leCKOM nHCTe, Tioa

TOMY anH cymecTBOBaHIIH peaonanca neaocTaTO"'HO o.nnoro ycnoBIISJ npoxo1K

x/ 
8Ta pa6oTa 6hina Y1K9 38KOH"leHa 1 KOI',[la aBTOp IIQ3HaKOMHnCSI ,CO CTaTbeii 

Bai"Hepa /15/, KOTOpbiM nony"leHo TaKoe _1Ke noaeae1me ¢.aa nyTeM paccMoT

peHIISI neprrlf>epii"lecKor_o po11<.nennsr nrroHOB no 'Moaemx Beaeu~tano. 
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.ueHHH cpa3hi tJ:epe3 rr/ 2 - HY)!{HO eme, 'IT06hi ero BhiCoTa K ~ 0 • Ha-

JlHeTCH JlH 'f C 9TOH TO'IKH 3peHHH pe3oHaHCOM, TPYJ:lHO CK838Tb, n6o He 

ncKn~'!euo, 'ITO Kc =0 , OnHaKo, · ecnu na)!{e K c ~ 0 , To noaeneHne cpa3bi 

s6nn3H pe30HaHca He 6yneT orrHChiBaTbCH ¢opMynoil: Epeil:Ta-BnrHepa, TaK 

' 
K8K OCHOBHOH BKJ18ll naeT MOHOTOHH851 '18CTb 8MI1JlllTYllbl, K c, CTporo 

I'OBOpsr: HenpHMeHHMO 110HHTH8 lllllpHHbi, H MO)!{HO 0)!{H):{8Tb, 'ITO OH 6yneT 

HeCUMMeTpH'IHhiM, H ecnMMeTpii'IIIOCTb aT oro pe3oHaHca oco6eHHO non'lep

/14/ 
KHBanaCb Cepe6pHKOBbiM H llJHpKOBbiM , KOTOpbie nony'!Hnll ero B Oil-

HOM U3 B03MOJKHbiX peweH!IH .Ll.C, 0Ha T8K)!{e He npOTIIBOp8'IHT Ol1.biTY, 
. . ffll 

nocKonbKY npenno'!TeHHoe ManaMynoM H lllneliHoM peweHIIe UP -UP 

HBJ1H8TCH HeCIIMMeTpll'IHb!M, 

7. 06cy)!{geHIIe 

·• npoCTOe paccy:>KlleHIIe, 0111Ip8~llleeCH H8 ):{OBOJlbHO CKYJ:lHbie ll8HHble 

OTHOCIITenbi!O 110Be!leH!.Ifl ce<JeHHll 11pii HH3Kf!X 9Hepi'HHX, 1103BOnHeT YCT8HO

BI!Tb MHHUM·anbHbiM Ha6op TpaeKTOpiiH, Heo6XOlliiMb!X llJIH 0111IC8HIIH MOHOTOH-

llb!X 'I8CT8H 8MI1nHTY.ll H llX 8CIIMI1TOT!lKil; OH COCTOHT H3 p ' p' ' p 
Ha Hnx P' u p Heo6xo.uHMhi .unH orrucamrH aMrrnuTyn rrpn HI!3KIIX aHepruHX, 

noae.U8HI!9 Ha 6eCKOHe'!HOCTI! 011l!Cb!B8eTCH TpaeKTOpueil: p II .lli!KTyeTCH 

aC!lMTITOTUKoli rrpoueccoa rrN · II NN , casr3aHHhiX c rrrr TeopeMoii cpaKTo-

PII3aUIHI, Tpe6oaaune YHIITapuocTil, CBH3hma~mee a Y .H.M. rrapaMeTpbi 

K8H8JIOB S II · t 1 1103BOnHeT H8HTH Bbi'IeT TpaeKTOpiiH p , 3Ha'leHUH 

. /9/ 
9TOI'O BbltJ:eTa .Qnfl .llByX pa3nU'!HblX pellleHHH (}) II ( 3) pa3nH'!Hbie, 

HO 110nHble Ce'Ie!IHH llpll HII3K!IX 9Hepi'HHX OTJlll'l810TCH O'leHb M8Jl0, p a3nll-

'IIIe Ha ~8CKOHe'!HOCTII a (1) ~ 7 M6 1 a (3) ~ 12 M6 Bbi3B8HO pa3-oo 00 

nl!'III8M B 3H8'leHIIHX Yp peweniili (1) u (3), 

Pe3ouauc c , ilax<e ecnii on cywecTnyeT B CMbicne nonwca ua 

BTOpOM nucTe 8MI1nHTY.llbl pacceHHIIH ( K ~ 0) 
( 
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1 8CTb B OCHOBHOM pe~ynb-

i 

r 

I 
I 

I 

TaT HHTep~epeHUHH rron~COB 

Mana, u npu paccMoTpeHHH ' 

H96pe'Ib, 3TO 1103B0Jlfi8T He 

Ha ,tiOCTaTO'IHO .UOCTOBepHO~ 

3aa~u .unuH a i: u.ueH1 

· "' ( 500 .+- 700) Mas. n~6orrhl 

a 0 >0 · ). 8To oaHatJ:aeT, 'lTC 

ne)!{HT a· nepaoil: Hn u TpeTb4 

n OJ1Hbl8 C8'18HHH paCCE 

puc. 2, B · orrHCaHHH cet~eHHS 

HOCTb, oTpa)!{a~maH TOT ~a1 
I 

'laCTH rpa~HKOB 11pHB8.QeHbl 

IUHMH rroporOBblMH 3HatJ:eHHS 

Pa3Huua ~a3 s -coc 

" " "' 68 ° ua, (8 - 8 ) = + 
0 2 mk , /I 

):{HMO MY 1 .ttaHHbiM .Ll)!{OHCa 

H O'!eHb 6naronapeu I 

H 38M9'18HHH, C.ttenaHHbl8 HI 

CKOMY 38 HHTepeCHbi'e llHCK 

Ji 

1. M. MaeBCKil. npenpnHT 

2, B • .Ll. lllnpKoB, B.B. Cep ....... 

piiH CHnhHblX B38HMOJl9il 

· MocKsa, 1967• 

3. K.A. Tep-MapTupocstH. 

9H9pr'HH, · nonpa!lCKOe f 



ero BhiCOTa K ,f 0 • Hn-

M1 Tpy.UHO CKa3aTh 1 IIOO He 

,f 0 1 TO none.neHne cjJa3hi 

IOfi EpetiTa-B~;Hepa 1 TaK 

lniiTY.Uhl, K (, CTporo 

Olli1I.U8Tb 1 '{TO OH oy.neT 

:>H?Hca ocol5enHo no.nqep

rophie nonyqunn er.o n o.n'- _ 

~ npoTnnope•mT onbiTY 1 
/5/ 

peweHne UP -UP 

IOJlbHO CKY.r:IIIhl9 .UBHHhle 

'PI'1IHX1 D03BOJI5!9T ycTal!O

hiX .UJIH OllHC8HHSI MOHOTOII

TOHT li3 p 1 p ' 1 p 

fiTY.U npn Hli3KIIX 9H9pi'IISIX, 

ropnefi p I! .UHKTyeTCSI 

fX C TTTT TeopeMOH cjJaKTO-

B Y.H.M. napaMeTpw 

!KTopnn p • 3naqennSI 

. /9/ 
n ( 3) pa3nnqnLie 1 

.IOTCSI oqenh Mano. Pa3nn-

12 Mo Bhi3Bano pa3-

a· CMhiCne nomoca · na 

, 9CTh B OCHODIIOM pe'3yllh-

:- ~··· -

TaT HHTepcjlepeHllHH nomocoa PeJl)Ke H3 t .:.KaHana. Ero BbiCOTa oqeHh 

· Mana, H npH paCCMOTpeHHH Ce'leHidi: HM MO)I{HO B nepBOM npu6nH)I{eHHH npe.:. 

He6pe'lb, 3TO D03BOnSieT He 3a60THTbCSI 0 WHpHHe, KOTOpaSI He yCTBHOBne

HB JlOCTaTO'IHO JlOCTOBepHO. 

· 'Re A
0
T ('·') a o6nacTu 3HaKH .unnH aT nJleHTH'IHhi co 3HaKaMn ~ 

.. (500 ~ 700) Mas. n1060DbiTHO, 'ITO ycnoaue YHHTapHOCTli cjlnKCHpyeT 3H8K 

a o >0 . ) • 3TO 03Ha'laeT1 'ITO B 9TOH o6naCTII 9Hepi'HH 3HaqeHH9 
8 .. 

0 

Jie>KHT a· nepBOH Hll II TpeTbeH 'leTBepTH TpHI'OHOMeTpH'19CKOI'O Kpyra, 

nonHhie Ce'leHHSI paCCeSIHHSI. KaK cjlyHKllHH 9Hepi'IIII npe)lCTBBlleHhl Ha 

puc. 2. B onncaHHH ce'leHHSI a6nn3u f -pe3oHaHca HMeeTCSI HeonpeJleneH

HOCTb, OTp~>K810ll!aSI TOT cjJaKT 1 'ITO K r He H3B9CTHa TO'IHO, nyl!KTHpHbl9 

'IBCTH rpacjJHKOB np1IB9Jl9Hbl JlHWb JlJI~ C09JlHH9HHSI KpHBb!X C COOTB9TCTBY10-

ll!HMH nopOI'OBb!MH 3H8'19HHSIMH Ce'leHHll, 

PaaHnua cjlaa s -cocTOSIHHii npn aHeprHH 1 paaHoii Macce K -Meao-

" " - 68 ° Ha, ( 8 - 8 ) ;; + 
0 2 mk /S/ 

JlHMOMY, .naHHbiM .ll>KoHca 

• 3TO 3Ha'I9HH9 COOTB9TCTByeT1 no-BH

H pemeau10 UP- UP 151• 

H oqel!b 6naroJlapea B.A. MemepSIKOBY aa Maoroqucnel!l!hie o6cy)KJl9HHSI 

n 3aMe'laHHSII c.uenaHHb!e HM npu 'IT9HHH PYKODHCH, a TaK)I{e 3. CTpyranh;.. 
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