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.II Hatmy C \IJp83b1 1KOTOpM 1 HO-BH,ItHMOM,Y, CT8HOBHTCH TpU)tH~HOH

HOH Ha 3THX KOHWepeH~HHX: BB~Y 6on&moro KOnaqecTD8 pa60T, npe.~t• 

C'l'U.IlJI9HHI>i:X HU C6K~lll0 1 H He D COCTOHHHH .!t8Tb HX IIOnHb!J1 0630p ,H 

CKOH~6HT!JHPY!O CBOe BHHMUHHe 118 HUH60nee CYIII6CTB9HHI.iX H,l!,6HX H 

peayn&TaTax. 

O,~tHHM H3 HODIDC npe.l\CTaBneHHH B ¢113HKe CHJ!bHIDC ll3Um.m)lel!-. 

CTBHH HBJIHCTCH TSK H83UB86Mblft MCXSHU3M mHypOBKH (HJIH 6yTCTpan ). 

:3TU KOH~6HIJ,HH h03HHKJ18 l!CCKOnbKO Jl6T H83U)t D pUMKax HH3K03!iCpre .. 

THtZeci-:nx ,~tncnepcnonnux cxeu. Jlornxy paccylK,IJ,ennlt 1 JielKanmyv B 

OCHOBC CXCJ.II.i OyTCTpana, HUH60Jiee 6CT6CTBCHHO H3JIO~HTb H8 0CHOB6 

HH3K03HepreTHtl6CKOrO UHOH-HHOHHOro D3UHM0)\6HCTBW!o 

B HllCTOHJll96 DpeWI Ct!HT8!0TCH l13B6CTHbiMH CJl9,1J,YlOUlHe CBO!iCTBU 

a/ CYII!6CTBOBanHe r -Me30Ha c uaccol! Mf' o.t 750 MaD H HOJI-

r - M6301! ~ i\.1' -:: 1250 MaD, rf ~ 
r, ~ 150 Man; B/ 

uoit mupnuoJ:I 100 M3Bj0/ J 0 ' To 

u• 
W-Meaon, /VIw-::::o: 780 M3B, rJ.J ~ 10 Man • 

MMee:rcH ei:{e ~ - M630H 1 KOTOpbdi. 1 0,D;R8K0 1 K i)il- B3UHMO,l!,el!cT-

BH!O OTHOilleHHJi ne HMeeT. 

IJepetlHCneHHble xapUKTepHCTBKH p630HSHCOB COOTBCTCTBYIOT 

ISOJ!biDOMy 'BICJIY pa3H006pa3HNX 3ItcnepHM9HTOl3 H HX pa3J!HqHUX Te-

OpCTHtlCCKHX 06pa60TOK. C~eno ,l!,OBepHTb HM bCC lite He CJ!e,IJ,ye~, 

T8Y. KSK HM6EJTCR yKa~aHHJi na T0 1 t!TO HeKOTOpUe H3 HHX Moryr 

npe:ropneTL cy~eCTBeHnl.ie H3M6HtlHHJio Mu HMeeM 3AeCb B BH~Y B 

p - Me3oHa • KpoMe Toro, mvreeT-

CJi HtlKOTOpOe ltOnH'l6CTBO HH<jJOploi8:14H_H 06 S- BOJIHUX JiiJ-pacceHH1l 
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a, B ~SCTHOCTH, yKS3SHHH HS TOr ~TO S-BOJIHS ( r = 0) MO:.t:eT 

6uTb 6on&mo~. O~HaKo coauaaue Heo6xo~HMOCTH y~eTa 3-BORH pasAe-

J!HCTCH ~BJ!BKO He BC8MR TCOpeTHKSMHo HueeTCH 60J!bmoe KOJ!HQBCTBO ' 

pa6oT, ~BKTHQ8CKH HCXOAH~HX TOJ!bKO H3 npe~CTSBJ!8HHH 0 TOM, ~TO 

BCH HH3K03HBpreTRQ8CKaH UHOH-OHOHHSH ~H3HKB CBO~HTCH K TpeK 

yxaaaauuu pesoHaHcaM. 

TaKSH TOQKB apeHHH npH ace~ ee orpSHHQ8HHOCTH HBJ!H8TCH 

KOHeQHO, B8CbMS ecTeCTB8HHOft, 3TO, TSK CKS3BTbr. "nepaoe, QTO 

npHXOAHT B rOJIOBY"• 

CTSHeM UOKS HB 3Ty 003H~Hm. By~eW CQHTBTbr ~TO,KpOMe 

~SCTH~ H KBS3H~SCTH~ pe30HSHCOB 1 B paCCMaTpHBB8MO~ 06J!SCTH HH3-

KHX aaepraH HeT APYrHx cy~ecTBeHHUX naneauH. 

llosTOMY K oduqHHM npe~noRoxeHnaM"HR3K03HeprexnqecKHX ARcnep~ . ' 
CHOHHHX TeOpH~ - SHBJ!HTHQHOCTht ~By~aCTH~HSH YHBTSpHOC1&, 

KpOCCHHr-CHMM8TpHR, npeue6pezeuae BHCmHMH BOJIHSMH - ~06SBHM 
. . / . 

runoTeay o TOM, qTo neaun paapea, KoTopu~ o6uqao acqo~uupy-

CTCH C CHJ!SMH, OUHCHBBm~HMH B3BHMO~eHCTBHe, MOXeT 6HTb annpo

KCHMHpOBSH TOJ!bKO BKJ!SASMH OT pe30HBHCUHX BOJ!Ho ECJIH·MH Tenepb 

e~e npeAUOJ!OJKHM, •uo' nonyqeHHHe ,aTHM. nyTeM ypa!IHeHHSI o6na~a10'1' 

pemeHHSIMH, pe30HBIICH~le CBO~CTBa KOTOpblX COBUa_l\!\10'1' C HCUOJ!b30-

BBHHhlMH annpOKCUMS~HSIMHr '1'0 UpH~eM K TBK Ha3b!Baewoi\ 11 '1'80pHI! 

6yTc'l'pana" ( boot~tny_ maypoaKa). 

B KSQ8CT_Be liJIJOOCTpa~HR paCCMOTpHM B3aHMO~e~CTBHe ~BYX mi

OHOB c I = 1. TaKan napa naouos MOlKe'l' o6MeuaaaT&CH f -Meao

HOM (pHCo1). 3'1'0'1' 06MeH ABeT CHJIU npHTSilKBHHSI KO'l'Opue B CBO . , » ·JJ,y:113 
JlAJJ., 

. Pnc.I. 

oqepeAb MOry'l' npHBBCTH K B03HHKHOBBHHD 

pe30HllHca B npHMoM KaHane o L =1, I =1 

(ow.puo .2). 
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I 

~.~ 
Ilz./.- ... "\. n., 

Pnc.2. 

Ypasaeaue _AAa p-noZBH A1 RKBBT Bll,lt 

. A1 (v> =Vel)> ... ~ Soo ;J.,.,.,1tC"'J 
. s. 

0 
v 1cv'-") 

~ idJ. _ r . z.; 
3AeOb A

1
,; l.j)} e So>~oj_ J V='t.:;r1.. , 

dvl 
• 

"lf(v) 

(I) 

-BJtJia,Jt 0'1'' 

KpOCCHHr~npo~eCCOB THna npe~CTaBHeHHOrO Ha pKc.l, HMeD
IIIHi'l HecpH3HqecKH~ pa3Jle3 - oo < V < -1. 

Haa6oAee npoo'l'o~ onoco6 pacc~eHHA, BOCXOAB~I K pa6o~e 

aaxapuaeaa(Z&ohar1aaen)(I96I r.), cocTOHT B cne~YDIIICM. 

PemeHHe npe~078BHX B BHAB 

A1 (-.1)= Jl(v)/J)(v), (2) 

rAe ~YH~HSI Y HKeer TOJibKO J!BB!il paapea, a 1> -TOJll>ltO DpaBHliio 

Ha yc.!IOBHJi yaa'l'apaoon J.-.., }'A = -Jf: = k (-.J) 

no.nyqaeu "J.w, DCv) -=::- kC~> J N(v) np.. v> o ,BCJ18ACT.I!H8 qero 

CoD 

1,) (v) ':" :P, (v) _ _!. s l<.(o'J;/(v') cW' 
Jf 

0 
v'- v ' 

r~e 'P -nO.I!KHOK 
too\ .. ' .• 

( 3) 

DoJio:au Tenep& B~ecTe c. SaJtapsaeaow,. uo ..N{vJ • V('V) 

npa-qew V(v)onuounae'l'cJI 'l'O.llbJtO AHarpawKoJl pao.17 B 11'1'0 no~n011 

qTo · .-::> 

1>., BH6pas: TaKr _· "i) .. 1.J 'IC'(1)'}./'I("i)')ch>'. 
'b("i)}=1- :II "i)'-l) (4) 

0 
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,llJISI B03HHKHOBemut pesoHaHca B Ar. Hyxno, ttTOCll:l 

16._ ))(v) = 0 npa .J= Vp ( 5) 
·~ 

r,~~;e \l;. = fnr'"Jt.J - j_ • illHpHHS pe30R8HC8 Onpe,~~;eJIH'rCJl BI:A8'rOK 
j 

WYHK~HH A1 B non~e v = Jp 
J 

B BH,I1;6: 

r »'~D k'·') _ ll;li- · 4 " J., :D _': .: · 4 N{v) 
• t' _........ y~ - f) Jl - -- -

v "r · 1 ·1211 - v KCv) d~..P j . - "dK&.D J r 6} 
d" V=v.. · a.- v=v,. 

J • • ' • 

Yp.aBHBHI'Ul (5) H {6) qac'rO H83LIB810TOJI "nepBLDi H B'rOpLIM 

ypaBHeHHSI!dlt ClyACTpana".OHH AaDT B03UOliCHOCT:&.OnpeAeJIHT:b 

.n;Ba napa!de':i:pa ·. rn_r H j'plil/.. 
l'eayJiu~or Sa&apaa~~a . - _m! 

, .. 
~ · I _ 2,e-

950 Ma», J fllr> l'lv -:-
He HSXOAHTCJl B 60JILmON npOTHBOpeqaH C 3KCnepRM6HT8JihHLIKH 

,11;8HHLIKH. 

K HSC'rO!Jlll!lKY NOJ.l.BHTY_ p83HOOCipa3HLie BLI'lHCJIBHHJl-'B P.all~SX 

T60pHU CiyTCTpana npC,11;CT8BJieHLI ,II;OBOJILHO CiOJILmHN KOJIH'leCTBOM pa-... •. : ' . ' · .. -. ~ . ' . 
CiOT~ 3"rH,pa60TLI OTJIHqaroTCJl ,11;pyr OT ,~~;pyra pa3JIH'lHLIMH cnoco6aMH 

annpOKCI!Ma~HH Jieao,ro _paapeaa, paaJiuqHbiJ.IH cnoc?6aMH yqeora BLico.~ 

K03HepreTH'laCKHX,BKJI~A()Br a TaKllte BB6,11;6HHeM H~ynpyrH~ qJI~f~OB 

B ycJIOlllH: yHHTapHOC'rH (HanpHwep, yqeT KaHaJia .,-,. ~ :» w ) .• 

Ha A8.HHolt Koitq,epim~HH.· 6LIJI 'npe,~~;cTaBJieH ,~~;·oKnSA Itannca o npH.:. 

MeHBHliH .113JIOllt6HHOfi npOCTOlt CX81lLI CiyTCTpana K .YHHTBpHLIM OK'rB'raM . 
.. . 

qacTa~ ll pa!lKax rpynnLI Sl:- (3). BwecTo ·y;-"- -MeariHa a,~~;ec& coroHT 

ncea,~~;oc&aJIHPHLI~'MeaOHHUH OKTeT· ~ 1 a awecro p -ueaoHa 

BBKTOpHiiit OKTeT v o 

Kanne HameJI, 'ITO eciJIH ,p -lie30HH BLipox)J;esLi no 'i.tacce ,· TO 

eon pemeitae c 'BLipoxJ~emtinla'··l/ -'.i.!EiacmaMJi H &ciacTaHTawir CBHair, ·, 

COOTBBTC'rBYJ)IItllllH TOtiHOil .)U (3 )-cHNileTpHH. EcJiH Jte ttpe,~~;no.ilo·~· 

:S:HTb CHJITHB J: - BblpO:E,lleHHJI 'no: hpaliHq CYNM ru: Mailit-DxyC:So, 
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I 

I

I 
j 

TO \.:oKre: TaKJte pacJllenJIHe"rcH, npH'leN OTHomeHHe OK."'n K f
1t,n.n 

:;:;oapacorae"r 1 'l'rO OOJI&me COOTBeTCTBYBT 3KCnepHMeHTY • 

K COJtaJI6HHJ01 npHB6A8HHLI6 BLime npOCTLie BLIKJIB,I1;KH He woryT 

C'IHTa'rLCJl CKOJ!&KO-HHC:Sy,~~;L IIOCJI~AOBaTeJI&HLIMH. TaK,HanpHMep 1 B ( 1) 

4JYHK~Hit i/(v) ,·COO'rB6TCTBYIOIIialt )1;HarpaM1116pllC.I; npHBO,II;HT K 

HapymeHHJO CBO~CTB KpOCCHHr-CHNMeTpHH • ,l).aJiee, B ( 4) BLIC:SOp TO'lKH 

BLI'IHTSHHJI v
0 

.. -1, or.e. D (-1) = 11 HBJ!JleTCJI npouaBOJib-

H!DI H fllaKTHq6CKH COABP:Z:H'r HODLifi napaMe'rpo OrpaunqeHHe B fl 
60pHOBCKHN npH6JIHJt6HHeM }/ = -\( , npHBOAitliiBe X JIBHONY Bb!pa:Ee

HHD'( 4 ) AJIJI J) , TaK~e TpeClyeT OClOCHOBaH>:!SI ,llaJI(e B npeAeJiax MaJILIX 

KOHCTaHT CBJi3ll. dTH OClCTOSITeJibCTBa !1 npl1BO,llllT K 60J!blllOMy KOJilltie

CTBy pasmtt!HUX OOAXOAOB K peaJil13al.{llll rrporpaMM11 6yTCTparra. 

YDOMBH6N H3 HHX M6'r0,11; BaJiama-YoHra,no~qHBmH~ HeKOTOpym 

H3B6CTHOCTLo B MeT0,11;6 EaJ!ama 4JYHKUHJI Jl DPCACTaBJ!HBTCJI (B nep

BOM npH6JIH:Z:eHHH) B B1!A8 Ha6opa IIOJ!JOCOB 1 pacDOJIOJt~HHLIX Ha 

xpoccHHr-paapeae, BH'lC'rH KOTOPLIX onpeAeJIJIDTCit noporOBHMH ycJio

BHHNR AJIJI napuHaJILHLIX BOJIH H ycJIOBHJINH KpOCCHHr-CHKNeTpHH 

BNIIJ!HTYALI ll HeKO'rOpOlt TO'lKe HB JleBOM paapeae. 

B 3TOM IIO,II;XO,II;e KpOCCHHr-CIIIlNBTPIIH BHIIOJIHJieTCit Jiyqme H BO

npOCLI, CBJI38HHHe C He0)1;H03HB'IHOCT&JO TO'IKH Blit{HTSHHJI CBOAJITO.It 

K npOOJI61o16 BLI60pa TOqKH COIIplt1t6HHJio 

PitA aBTOpOB HCIIOJ1&3yeT B KaqeCTBB OCHOBLI oy'rCTpanHHX BH

'lHCJIBHHfi He AHCDepCHOHHble ypaBHBHHJI AJIJI nap~HaJI&HHX BOJIH TH

na l .1. ), a ypaBHeHHit THna BeTe-COJ!IIHTepa AJ!JI aloi~JIHTYALI pacce

ltHHJI B ~BJIOMo K HHM OTHOCHTCJI npe,11;CTSBJieHH8JI Ha 3TY KOH4Je

peH~HJO pa6oora KaTKOCKoro HAP<, B KOTOpo~ noJiyqeH PHA xa~ 

'16CTB6HHHX BLIBOAOB 1 B qacTHOCTH 1 SHaJIOI'H H3JIOJteHHHX peayJih

TaTOB Kannca ,~~;Jia oxTeToa. 
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E~e O~HH 06~nn ~e~eKT BC8X BH'fHC~eHnn llO 6yTCTpany 3BK~D-

'iUBTCJI B TOM, 'ITO Kp6Me ,"HYli:HNi" 4>B3H'i8CKH~ p'e30HSaCOB,. CH~blo 

o6yc~OBJI8HHbl8 3THM tPH3HtfBCKH.MH peao~aH<;:BMH, npHBO~JIT K B0311ll-

KHOB8HHio 'n JIHmHHX 11 • p830HBHCOB, H8 3UJIOlKBHHh!X B llOTe'HI.tHUJl H 

He COOTB8T.CTByJci!lnx HU6JIIO~aeuin.t HB~8HHnM • 
r~ ' 

BB~y scex 3THX Tpy~HOeTel! CJie~yeT CKB3BTb 1 tfTO ~0 eHX nop 

HHKUKHX BllOl!HB llOCJie.!ioaaTeJibHbiX BbltiHeJIBHHl! B pau~a~. 6yTc-~pana 

ne nweeTcH. EoJiee Toro, nwe~necH nenocJie~oaaTeJILHHe p~ecy~e· 

itnH.ite npnao~HT K ueJibnon ~nanttecKon ~apTnHe. 

O~HBKO see JKe HMelOTCH coo6p1!.JK6HHH, aaeTaBJIHIOI!IHe _OTHOCI!TbeH 

K 6yTCTp!illHUM npe~CTSBJ!6HHHM .. 60Jiee cepb63H0 1 'IBM TOro 38-

CJIYJ!CI!BUIOT ynOMHHYTble MO~e l!bHbiB paette'l'bl. 

Bo-nepBNX 1 CaMa H~eH 0 TOM, 'iTO en~, B03HHKB~He S pe-

3Y~bTBT6 OuMeHa p830HUHeHHMH ttUeTHJ:t~MH B KpOeCHHr-KaHaJie 1 

npHI:!O)\HT K OCi,lla30ilBilH!O 3THX pe_30HUHeOB B npHMOM KaHU.'Ie, Kali:BT-

CH ~H3Htf6CKH aeebMU Henon H npHBJIBKUTBJibHOil C 3CTCTl!l-!8CKOii TOll-

KH 3peHHH • 0Ha )\aeT eeT_eeTB6HRbln llO)\XO~ K onpe)(e~eHHIO MUeC 

H KOHCTUHT CBH3H H3 ycJIOBHil eUMOCOr~aCOSUHHOern, npH'f6M HB-

)(BlK)(U Ha O~H03Haqaoe onpe~e~eHHe 3THX BBJIH'fHH ne_npe~eTaB

~HBTCH nepaaywnon. fipH 3TOM .06bltfHble CTaCiHJibHble tfUCT~Ubl H He

cra6HJibHble ttaCTY.Ubl - pe30IIUHCbl Sb!CT~na~ pSBHOnpSBH~ 06-

F~i:10M. 

~ -,·· ·~ 
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-'' 

:1 

-I 

J 

I 
J 

I 
'I 

,.J 

Bo-sTOpbiX 1 HMBIOTeJI COOCipaxeHBH 1 ycTaHaSJIHBB!O~He CSH3b M6%AY 

TeOpHeli CiyTeTpana H KBUHTOBOn T80pnen UOJIH C U8C'l'S6KJibHUMK 

qacTnuaun. O~nol! K3 nepswc paeio'l' s 3TOM nanpaaJieHHK CibiJia 

C'l'BTbH POKMOpa S 1963. ro~y. B ilOCJI6ARBe spews 3Ta HABH pas

paCia'l'b!SUBTeJI p~OM SS'l'Opos 1 S OC066HI!OC'l'K r.IOT:ZOHHrepOWo 

Cy'l'L ~eJia 3BKJI!O'f86%'CH B TOM 1 'ITO ypaBH8HHH 6y'l'c:rpana B 

HH3mew npnCiJIHlKeu"nK ( 4) 1 ( 5), ( 6' COBIIa~aJOT no !lJOpue C YCJIOSH-

HUH 2. = 0, 
~ 

Teopaa c coc:rasHb!MK qacTnuawn. PaccMOTPRM 

~YHKitHID rpHHB d uec:ra6HJibHOrO M630Ha. 
f 

AnnpOKCHMBPYH waecosbll! onepaTOP nHOHHOH neT~e~. (pnc.3) · 

6 + ~; . . 1 
= Nvvv ... ~+~""···= ---- ; 00=<> 

. lnr•)':..H ltV 
P11c.J. 

paccMo'l'pHM no~yqenHoe aupaxeune B OKpecTHOCTH ~H3H'IecKon waccsa-

·j>-MB30HB s = n,f?.. • JlOJIY'fBeM 

.~J j "' tzl'T~ 
_s..,~ t... ~ __ .... • 

f tt1l-.S ) 
J~(S)j' 

:Gi = 1-~ .J~foAt ~71 

HeTpy~Ho nposepHTL, 'ITO BTopoe ypaaueune CiyTcTpana ( 6) coana.zta 

6T C ycJIOSH6Mx/ ~j :0 
.:::::.2. • (8) . 

Pacc&~oTpHM ~aJiee j1iJl -Bep'l'eKe fjn;r1 • B 'l'pe'l'Lew nop~xe 
'1'9_QpHK B03MYIIIBHHH HMeeM (CH.pl1C.4) 

rj,1ln = Af = "~ A -~· ~ 
. PHc.4. 

X/ Crporo roBopR, coo:i:BeTcTBHe ( 8) c (6.), a Ta.R:llte (9) c ( 5 ~: BHIIOJI-

H.fleTC.fi JIU!Ub B TeOplUf CO CKa.JIS!pH!iMH qacTH~&Ili. ,llJIS! BeKTOpH!iX 

tlaCTH!J., TaKHX, KaK f -Me:3oH, B03HHKaeT npoO~eMa paCXO~HIJOCTelt. 
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P2.._p2_ ... , p2._. t. 
Ha NaCCOBO~ ITOBepXHOOTH np.lr 1 - I 2 - "" n f J' · M p 

r (Mnt. ... IVI,t. ... rv.l) =- z:. trn·llepBoe ypaBHeHHe 6yTc1'pan~ ( 5) 

OKa3HBaeTOX 3KBHBaXeHTHHN ycXOBH~ 

-;z! = 0 
-..j ( 9 ) 

Mli rrpHXO,I!;HN , TaKHN o6paaow, K ex ewe, npe)(JIOJi!:CHHOM He CKOXbKO 

JieT Ha38,lt lKyBe J Oa:JiaNOI4 H Jim ( Jouvet ~ Salam, liU ) . ,I!;JIJI 

OrrHcaHH~ CBH38HHUX COCTOHHHft B paNK&X xarpSHllteBa ¢opuaJIH3M&e 

Yxaa&HHSH B03NOlltHBR CB~3& Ne~y cXeMOfi 6yTcTpana H ¢H3HKOft 

~~= 0 npe~cT&BJ!XeTc~ HaM' BeC&Ma HHTepecHOfto 0Ha ll03BOJIJleT B 
t 1 

R3BeOTHON OMiiCJie OrrpaB,I!;aT& OTCYTOTBHe Y,I!;OBJieTBOpHTeJibHbtX p83Y11b-

1 TaTOB B 6yTOTpUDHHX BliqHcJieHHHXr ITOCKOX&Ky B 3TON ITJiaHe Tpy,I!;HO

CTH coa~aaaa nocJ!e~oBaTeJI&Hofi.Teopaa 6yTcTpana oxaauaa~cx ~KDH-

BaJieHTH~M.Ir Tpy)(HOCTHMH nOCTpOeHHSl TeOpHH nOJIR, OnHC~BaiD!llen He
CTa6HJibH~C qacruu~. 

Ha·3TOM MH OCTaBHN 3TH B8C&Ma HHTepeCHHe II CJIOlltHUe BOnpOCbt 1 

ynapaiOIIIHeCH B OCHOBJIUe npo6JieNN KllaHTOBOH T80pHH nOJiii, ~l Bep

HeMCH B oGxaCTH qJH3HKH 3HeprHfi HHllte 1 reB , 

Ilo Hameuy NH8HH!Ot r.'IUBH.m.l <tlH3HqecKHM H9AOCTaTKOM "HH3K0-

3HepreTJiqec.KOlt TeopHH 6yiocrpana" XBJIHeTcH npeHe6pellteHHe cHJiawH, 

CBII3aHHIDlH C 06NeHOM .)'. -BOJIHOBOlt napolt ifjj- M830HOB B COCTO-

XHHH 1.. = 0 :~He 06SI3aTeJibHO pe30H>!pyJOll!El1) • EcJIH npeAITOJJO-

lltHTL, q'l'Q 3TH CHJIH HrparoT cy~eCTBeHHYIO pOJib B HH3K03HepreTH-

qecKOI.I liii -pacceJIHHH r TO B03!TifKaeT B03!40Jr.HOCTb ITOCTpOHTb 

aaMKHYTYIO MaTeNaTHqecKyro cxewy 1Jn -saaHuopetlcTBHx. EcJiu a 

6yTcrpaDHNX TeopHJIX pemaiOIIIHY 6btJI .,-Me30HH!in ( p -BOJIHOB0!1)o6-

NeH, TO B 3TO!i TeOpHH ¢0HOI.l 1 Ha KO'l'OpOM CTpOHTCil: BCH Hli3KO-

3HepreT~qecK&a ¢H3HKa, XBJIJleTCJi ~ -BOJIBOBOlt BKX~ B ,I!;HCrrepCBOH

[ 
HliX COOTHOmeHBHX Brrepe,J!;-Ha3~. 3Ta CHTya~Ha HarrOMHH&eT~l-aaa-

HMO,!!;eltc'l'BHe, r)J;e C00TBeTCTBYI:JlllY~ pOJib HrpaeT Jj!HpOKH~ 3") -pe-
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aoHaHc. llooTOMy ecTeCTBeHHo,.qTo mapRHa no~yqa~~eroc~ B oro~ 

TeOpHR pe30HaHca qyBCTBHTe~&Ha K CRXe B3aHMO~efiCTBH~ ITHOHOB, 

KOTOpa~ onpe~ex~eTc~ aexaqRHo~ 8 -BO~HH (I= 0) • O~H'aKo 

OTa CBXU B3aBMO~efiCTBHX He MOllteT C!!iTb C~HUJKOM 60JI&mofi, TaK KaK 

B npOTHBHOM cxyqae NOllteT B03HHKHYTb OBH3aHHOe COCTOHHHe B BO~He 

t =0, I = 0, He Ha6JIJO)taewoe Ha orr&tre. llooTouy illRPHHa J-MesoHa 

B 3TOft TeOpHH He MOllteT npeBNmaTb 40 MoB. KoHeqHO, H 3Ta CXSMa. 

HMeer p~ cy~ecTBeHHNX He~ocrarxoa. TaK, OHa He yqHT!iBaer He

ynpyrax o~exroB a BNCOKOoHepreTaqecJme BKJla,l(li BXO~HT B Hee TOJ!b

xo qepe3 BenHqHHy KOHCTUHTH B3aHNOAefiCTBHHo O~HUKO TOT ~axr,qro 

a~ec& .s - liOXHa I = 0 BrpaeT cy~eCTBeHay~ p0JI& 1 CTaBHT 

CXeAy~~ ~HJieMwy: HJIH 3KCITepHMeHTaJibHO S -BOJIHa WaJia, B 3TOM 

cJiyqae 31'0 nocTpOeHRe He~&3~ npHHHMaT& Bcep&ea, HJil1 ..s -BOJIHa 

BeJIHKa, TOr )Ia CYJlleCTB8f!Ha!i qac'l'& 3TOi!. CXeMN, BU.~ HMO, GyAeT BXO-

AHT& B ~eaJI&Hyro Teoparo HII3K03Hepre'l'Hqecxoro n il-pacceHHHH. 

Mo:acer G!ir&, 

'l'eopnelt. 

HCTHka ne•ur r~e-ro Me~y 6yTcTpaHOM H 3TOlt 

Bo BCHKOM CJiyqae ce!iqac cy~eC,TBY!OT- OKCnepHM9HTaJILHble yKaaa-

HH~ Ha TOr q'l'o S -BOJIHa MOllt8T 6bl'l'b GOJI&motl Ha AOBOJILHO 60JI&mou. 

3HepreTHqOCROM HHTepaaJie. IlOCKOJI&Ky 3TH YKS3aHH~ HOC~T KOCBeH-

Uliii xapaxorep, ao .. poc_ o BeJifftlHHe s -BOJJH HeJI&3~ cqaraT& oxoH-

qaTeJI&HO pemeHHiiM. HaM npe~craaJIJieTcH, qTo pemeHne aroro nonpoca 

aBJI~eTcn Kpa~He BaJKHl'lM ~na nocrpoeHitR HH3KO:.JHepreruqeci<al1 reo

puR :C;F"ll3aHMO~Ct1CTBUR. 

IlepeliAeN Tenepb K ITHOH-HYKJIOHHONY pac-ceaH·H~. 

K HUCTO~IJleMy apeweHH sonpocy o6 HayqeHHH ynpyroro jJJ.pacce

XHHa 6!iJIO y)l;eJieHO AOCTaTOqHOe BHHMaHHe CO CTOPOHbl Teope~HKOBo 

PeayJI&TaTON 3TOrO HBHXOC& nOB!imSHHe Tpe60B&HH!1 K TOqHOCTH 
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3KCrrepHM6HTaJibHHX ,JtaHHHX; a TaKXe BOSHHKHOB6HHe BOIIpOca 06 O,ltHO~ 

BpeMeHHOM OIIHCaHHH1\Jf-paCC61IHHII B 06JiaCTH < 300 M3B H JOQ~I rsB. 

llOCJie,~J;Hee He JlBJ!JleTCJl 1'pHBHaJI&HHI4, TaK KaK npH 3HeprHJIX 300 

1000 M3B cyli(eCTBeHHHWH CTaHOBSi1'CJI neynpyrne KaHaJILI H _'IHCJIO 

napaweorpos, neo6XOAHMHX ,IJ;JIH onHcaanJI 3Kcnepnwenora, YABaHsaeorcH. 

B cnnaH c 3TIDi npe,~tcorasJIJie'l'cJI sazaolt nonHTKa i Hohler I rrpHMeHHT.b 

xopomo ,ll;OKaaanuse ,~tncnepcHonnHe cooTnomeaHH snepe,~t ,~tJ!Jl BHHcne• 

HHJI pOJIH ueynpyroro <llOHa B nAf -pacceHHHH H B03NOZHOrO o6napyze-

HHii HOBHX peaoaaacos. KounJieKCHHe ,~tnarpawMH aunJIHTy,~tH ynpyroro 

pacceRHHII snepe,~t s_peaonaacnofi o6JiacTH nNeroor ~opwy OKpyxaoc7elt, 

~eHTPH KOTOpsx onpe,~teJIJIIOT neynpyrocor& a o6JiaCTH peaonaaoa. OA· 

naKo na TaKOW nyTH TPYAHO .onpeJ!;eJIHTb uawenenHe ueynpyroro ~ona 

c aneprHelt. B CBJI3H c 3THN npe~cTaBJIJie_T 6oJihmolt HRTepec onncamte 

ueynpyrux npo~eccos, nanpHNep, 11"+- N ----1> 1TrTr1-AI ,npe,~tnpHRJIToe 

Olsson' OM H Yodh'oM (ceilqac,no-nn,~tHNONy, e!I(e TPYARO 

CK83a1'& 1 HaCKOJl&KO 3T01' anaJIH3 COBMeCTeH C waaOBNM anaJIH30M 

nJ-pacceKHHH BBH~y 6oJI&molt neo,~tuoana'IHOCTH nocJie,~tnero). 

Bonpoc o napaMeTpHaa~HH !llaa HJIH aunJinory,~t pacceJIRHJI ne HBJIJI

eorcJI 'iHC1'0 8KaAeWH'leCKHM. 

fi He CTaHY B~8B81'bCJI B ~e1'8JIH 3TOro, llOCKOJI&MY J BCeX_XHBa B 

naMJI'l'H !Sypnan ,IJ;HCKYCCHK,pa3B6pHyBllia.f!C.H Ha KOHilepeH~:I'I:I'I IlOCJie ,ltOKJia~ 

~a KaaapHnosa. OTMeqy TOJibKO , 'iTO o6~JicnenHe auepreTH'iecKoro 

IIOBe~eHH.Il C9'ieHHJl nJJ B 06JiaCTH 300-1000 M3B HeB03WOZHO !Sea 

!IpHBJie'ieHHJI HHil!OpW~Hil 0 CHJibHOW S -BOJIHOBOW B3aHNO~eltCTBHil HH• 

OHOB (B COCTOJlHHH c I -:::..0 
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TaKHN 'o!Spaaow, HCHO BH,Il;HO, 'ITO ,~J;aliiriie no !ll-a':iosoNy aaaJIHay 

s :n~olt o!SJiacu e!I(e ciHJI&ao"'saBHCHT oT ·cnococia o6pae5oi~,-·H no7pe·-
; -

!SyeorcSt newaJio 3Kcn~pH,.eHTaJI&Hi.ix H Teopeor-H'leCKHX ycaJiidt · J!;JIJl 
• • • N• 

BllJICReHHJl HX acT'annoro XOJ!;a · c :meprielt. 

q1'0 KacaeT~Jl TeOpeT~eCKOrO OCMilC~HBaHHK ,ltaHHb!X ~~ <tJaaO~OMy 

anaJIHay, TO 3,~tec& ISllJia npo,~teJiaHa CiOJI&maJl pa6o:ra • .Mll HNeeK xo.:. 

pomy10 o6pao~T,KY aKcnep~Ne'nTa no ,~tJIHaaw ..s · ·.:pacc~i1HK- (~~1lt~n, 
Woolcock), O,~tHaKO COBe.pmeHHO He BLIJIOH~HO BJIHJIHHe Ha H~x'' n11;:_ 

B3aH)(O,~teltCTBHJlo 

EcJIH ncnoJI&aosa'l'h ·aaa'leHHJI .AJIHH pacceaaJl Ha~ilton ~ a Wool-
: . -· 

cock'a. H nocJie,IJ;RHe p'eayJI~TaTH n~ DOJIHHW Ce'ieHHK)(, .Jf.:!'p -pacce-

S!HHII, TO HSBeCTHOe rrpaBHJIO CyMM roJI,n6eprepaH ,np., CBIISHBalO..: 

J.llee r/-)' s1. H HHTerpaJi ( ~;t ' - 6:0t)' He B~UOJIHIIeTCII 
1 Hohler 1 • 3ToT ¢ax± MoxeT HMeTb o6~RcHe~He rrpH·yqexe 

3JI6KTpOMarHHTHNX BSaHMO,JteitCTBHIII, rrp~!BO,ltSIIIU!X K -06paSOBaHHIO 

1( ·-MesoaTOMOB. TaKHe pacqeTb! 6b!JIH rrpoBe,neHH B. IIJieuraxoBNM 

13 HOBOCH6HpCKe. 

Bee CB6,1!;6RHK ,0 TfiJ-B3a.HJ.IO,Il;eltcT.IIHH H3 'J\.N'--pacceJIHHJI HOJIY'ia-

IDTCJI H3 H3j'leRHJI 3HepreTH'leCKOlt 3aBHCHMOC1'H <lJa3 pacCeJIHHJlo 

Aa1'0pH scex pa6oT CXOAJITCJl na orow, qTo poJI& p-weaona seJIHKa 

B o6~JICHeHHH H301'0llCHHH<llJIHHOBHX KONISHHa~HA nap~naJihHHX BOJ!Ho 

BHBO,ltLI OT~·OCHTeJibHO _iTi'l -B3aHMO,~teltC1'BHJI ,B COC1'0JIRHH e:T:O 

MeHee O,ltHOSHaqHIJ. ilOCJie,JtHee, oqeBH,ltHO, CBIISaHO C IIOBe,JteHHeM sD: 
ECJIH r)~ BeJII!Ka HJIH 06Jia,~t8e1' mHpOKHW pe30H8HCO)(, 1'0 nd.n!Oc~ 

noe npHC5JIHXeHHe .~t.!U!: f~ nap~HaJihuolt aoJiai.t· irsJIJieTca ney~OBJieT

sopHTeJI&HHW • ll03TOM;y B 31'0~ Me core,-· nO-IllfAH~~MY, , cK'aaHBaeTO.Il 

paaJiaque IIO,~tXO,Il;OB K- BHAeJieHHIO JJ ~ ..::aaa~o,~teltcTBBR HS AaHHb!X 

no Ji .v -pacceJIRHJO. 
.. 

13 



Q~eBH~H01 'ITO Ba~KK d&AeT TO~ K8TOA1 B ROTOpOll npol'l3BOAH8B 

7f 1T-BRJI~a no. aHepi'HH 6& AeT li8CRHllaJIJ>Hoff. TaRHll c:aottcT :aou o6.11a-

,1(8DT J{l'latepCiitOBHUe COO!rHO>memtJI AJIJI pacce.JmHB H838,1{ IlOl RB8AP8!'Y 

ltllnYJIJ>Ca 'j'i -lle30H& B CHC!rell8 ~eHTp :L!B.CC 1 'ITO 6m:o ITO•K888HO 

B pa60!r8X }C'6HeBCRIIX Teopc'.I!HROBo 3'.1!0'.1! ilJa.KT 6wJ: HCITOJIJ>30B8H B pa-

6oTaX ATRHHCOHSo 0,1\HSRO ATKHHCOH ITOJIY'li!:Jl AOO. pemeHHll 1 OTJIRtJaD-

~XCll aBnROll AJIHHH pacceHBHH a
0

, ~~ uoxED· o6~HCHH'.I!I> omH6Rauz1 

B03HHKnD~RUH rrpH HcnoJIJ>30B8HHH npo~eAYPH aHaJIHTH~CROI'O npoAoJI

xeHH.II :a o6.nacTJ> peaR~Im lf'rr ~»Jl. 
~pyi'Off cnoco6 HCITOJIJ>30B8BHR AHcnepcHOHBRX COO'.I!HOmaHHtt AJIB 

pacce.IIBHR H838Jt rrpOBOAHTC.II B ,D;OJIOlll:eHHOff H8 ROR¢epe~HH pa60Te 

n.JI!cae:aa, D.Jien,n;I>~!JI 1 BoMe~epJIRO:aa. !BTOpN noJiytJaiOT Bl\lpa:E·aHm 

Anff rrap~HaJII>Hl\lX BOJIR 11~-pacceJIHHJI1 ROY6HHHP,YJI ,D;HCitepcHOHHne 

COOTHomeRHfi AJIH pacceJIHHfi BaCpaJt-H838,ll;oDJiaro~apll YSJIOyY 3HO'le-

. I (., 
HHD JtJIIml\1 TIN -paCOC.IIBHB a.:--0 1 005 1 BeCJ> aHepi'eTH'<IeCRHff XO}t 

lk f__t 1orrpe.z~e.rrJieTC.II 6:- ~3oft ii'•l-paccemrJ!Jlo B Ra~ecTBe 1!0,D;e1Iett 

J'~-¢83 6EJIH 1HlTOJil>30BaR!\l nplt6JII'llli:E!IiHe ,li;Jll'!HH pacceJJEtHJI1 a TOK:Jte 
0 ·~ ~OKJJ~IWM 

pemeHHJI ypaBHeHHtt AJIJI Jlil-paccem:aJI, rroJIY~eHH!\le Cepe pJIROBWl :a 

H0 :aocH6HpcRe AOO I'o,n;a Ha3aA H ;toJioxeHHue na XeHe:acROff KrniqBpeH

.~Hl'I. 06a B8p1!:8HTS ITJlHBO,lf;JIT R CUJil>IDliY ltJll'ITJilltCHll:D B CHCTeYe 2:r. 

AJIJI "J ::T.o. ITpH6JIH:z:eHIIe AJIHHH paccemma ,n;aeT a0~ 3, '<TO ne co

I'~acyeTcJI C APYI'HUII HCTO'!HIIK8MH HH~Oplla~Hl'l 00 a 0 , CH6l'IpcROe pe-

30H8HCROe pemeHHe rrpe,n;cTaBJIJieTcJI 6oJiee paay:umru. ORo AaeT AJ!fi 

BeJIH~mtR a
0 

3Ra '!eRHe ~I. Pe30H8HC pacn;oJioxeR AMeRo £'U&"' I25QMan. 

B 3TOff o6~SC'.I!ll CSlll!: ypaBWHHJI ITil-pacceJIHHJI O~eBH)l;HO HC BepRHo 

OAHaKo a TOT peaoRaRc tipe3Bl\l~almo · mHpCi<m:ff. noaTouy aTo'.l!_ peay~I>Ta!r 

c~e;Q'e~ HHTepnpelrl'IJlOB8T:& KaR 60JI:&ll!yD ..1' -BOJIRY 1 a He KaK peaJibHbln 

pesoHaHc. 

JVIJI cpaBHe&l!IS: C llHBO):il.liH OTHOCHTeli:&RO ·sO O H3 pemeHHll 
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peayJI])Tam. B BH)l;e 38Bl'lC'IDlOC!rlit, , 7Fii -ypammmtff. YA06HO,)I306paxau 

,/£ c.c-ij ~~ OT :meprHH (cM.pHC.~) r,c..-f ~o 

~ ~jf._, U ~ "· Hamilton, Atkinson (!i.U) 

.-, . ~ Chew, 14andelst_am , 
/6--' Noyes (1".:f) , 
~ 

l;'nc•5 

Pe3oHaRcHoc pemeHHe-npn:aoAHT 

I~~' R ITa,llQJOI~l'l.l.l RO TaHI'eHC8llo TOJII!RO.· L:..___ -~1 :r~ . > y . 

OHH Bi pg_60TC .. Hcae:aa H AP.• :UOI'YT OdjjliCHI'\TJ>. aHepi'eTU'le.cRHff XO/\ 

n. • (•) ~ r <~) 
/<.."- .~;; __ ,PacorylJIHe _RO.TaH~eHC!\1 AaDT_.aaHHll:eHHHe .3Htl.'leHHJI .1\.€.. :r.$ .• 

oTU pa3mi·~Me BllBO.AH rrclJiyqerm .pa3.1IH'lJI!\lY~. J.!CTO,lf;lllU~. ITpH Cpal)H~~ 

HX y,n;o 6HO IJ?Xl>.30BST:&CJI COOTHomeRIIJD.IH 'Cli1!1!CTJll'lR1 .: KOTOpllll ~OJllmU, 

ItOl\'IHH.fiTl>CH h[i BKJI8,ll!>l ~ ffj -pacceJIRHe. 3TH COOTHOmeHrui 6:1>1JIH Itpe.A- .. . ' . ' ' . ,•. . . . ~ . ' ' ' . . ~· . 

JIOXeHH JiaBJieqou, ~- HX, CJJ6~.CTBHH. A~H. cT aTHCTHt::CCROI'O HpeAe7I~. _pac-, 

CJJoTpeH!\1 HcaeBIJY1 _Jieu,n;:&eJioY: _ll Mel!l~PJIKOB~. B pa6oTe.,n_ocJie,ll!nu:. 

OHH CTpOI'O mmoJIHeiiH1 a B ITO,lf;XO~e raMHJibTOHa H AP• JIBJIJIDTCH ,11;0-

IIOJIHI!T elil>JIH:U: KpliTC}JHC:U: IISAell:EfOC Tll DLI,lJ.CJieHI!:fi iTii-B3 SlUIOAel:fc T:BHJio 

ITpOB.CP,<-8 HX ITOK 83!\l:BaeT 1 'ITO O!Il'l ·f!p1!6mui:eiiHO BCJlHlol1 . O,li;H8KO _, · 1!:3~ · 

uenenHH 11~ cJI~,D;Y_DT __ 3a ,napm ~ue_lt cauor,o 1J'}i-BK.JI~a •. YRa3aHHe na_, :003-. 

liOll:EfOe U3l!e~ell:He Be.'~li'II!Hl\1 J1"1[-BR~8,lf;8 CO,lf;C:p;!tl'!TC.II B .ZlOJIOXeHROff pa60-

Te. Anvi~, . .Donnachie, Lea _and. Lovelace •Pion-Nucleon .Phase Shifts' 
• ' I . • 

and ,Resonances". 
~ ~ ' 

TaitHM oCipasoM, CYJJIJ39T:ayeo::. na,n;ex,n;a, no pa~JIH~~e ~pynn:u __ Teqpeu

Ito:a rrpn,n;yT K,, CAlmouy MH.e!IHD OTIIO,OliTCJlbiiO •. IT?ASDI!\HX. RO TaHI'eRCOBo ,<, 

BoJiee TpyflHOH .1If1Jl.IIeTcJI ~o.zta'la, omlcali.HH ,.1)~/-paccemrm •. 
' .· . . . ' ,• ~ . . ' .- . ' . . . . . .· .. 

TeopH.a Jl){CpHLIX B38ID!OAcl!CTB.H.M rroCJie ·lii:eReBCROlt, KORI1Jepe~l'IH .. , . 
•• • ~ -' . 1, • " • • . • • '• 

!962 I'o :IJ0.3BH:B8JISCI>_ n \)CHOBHO.If .n JHlltP~BJJ3liiiH IDCTpOeHm YO,lle-
, • • • • ~ • • • -· • > • ! ' • ' • -. < • 

-.• ~ r- . 

Jieff o~u~~o:":>H~OI'O oO,l!~' (.01':! E Cj. B p.!I~ pa6oT 6L1Jlo rorta38HO; 

'<TO Y.;~.T-~armx lW30HOB1 RaK_W-f-.1 ~:.I'HnOTCTI4'1CCK0!'.0 CK8Jl!IJlHOI'() 

/I::JJ/ Ue3oHa 6- 1 no3BOJIIBT ~a TI> YAODm !'BOpi!TeJIJ>Hoe onncaHne. 

~eHOUeHOJIOrl'l'leCKOI'O JI,D;CpHOI'O ItOTeH~li8JI8 ,11;0 B6C:&M8 Y8JI!\lX p~CCTOJI-
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HHJ! (flY'...- 01 6 ) H CJtBHI"OB ~3 ynpyroro pacce.a:Hn.a: B o6Jiac!'H 

f:. 300 Man )lJI.a: nap~aa.mi>HlilX BOJm c f?- I. 

Ha HacTo~D ROHi!Jepe~D npe.ztcTaBJieHo TPH pa6oTH no JV~-no-

T eu~nan:y. 

I/ B.Ba6HKOB :a .ztp~ "TaJKemm :a:e3omt u JIOKaJII>lmlt noTeBD;HaJI'! 

Honuu a)leCI> .a:BJI.a:eTc.a: To, ll:TO anan::a3 nap~naJII>HEX BOJm Ha1l:H

naeTc.a: c paccuoTpemm s -BoJIB1 a Re £ ~ I. ,!U.s: aToro ncnon:I>3yeTCJI 

)lOJIYII\eHHe 0 TOU. 'q'fO D 06JI8CTH aHeprn:.tt < 300 MaD TSU:eJil>le BeKTOpHUe 

. tl II 
U630Hll 11 W U 'f 11

1 o6Jia)lallll(ll6 6on:I>mHUH KOHCT8BT8l1Jl CB.S:3H~ C03,11;8DT 

oT'faJIHHBaTeni>HU!t 6apLep1 aaueH.S:DII\Hlt "core• c~pax uo.zten:e!t. ABTo-

p:u ynpOII\RD'f BH.zt noTeB~HaJia 1 3ap;ana.a: ero KaK cynepnoaHD;HD noTeB

~HaJioB DKaBHo C ITOllOII\LD Ha6opa :113 BOCI>UH ll630HOB1 cpep;H KOTOpHX 

BalmyD pon:I> HI"]ll DT I"HITOT6THll6CRlle CKSJI.a:pHE!e N~3oHE! /O,ttJm 113 HHX 

C I = 0/1 ·aB'l'Op~ .YAaJIOC:& OITHCBTL Ha6JID}l;36llHC Clffii"JieTll:lle <1)a3E 

pacceJIHH.a:. 
. . 

2/Bo BTOpoR paCioTe (Ca.B~!l. H ,n;p. "Mo~eJII> O,D;Ho~OSOHHOro 06Me-

Ha B Hy&ROH-HYKJIOHHOM paccellHHH")paCCMaTpHBaeTCll ~pyran ~eHOMeHO

ROrHqecKall Mo,n;eJII>,TaK nasHBaeuan OBEC.B uo,n;enH OBEC,TaK xe,KaK H 

B uo,n;enH OBEP,yqRTHBaDTCR nRmi>. npocxeRmHe ~HarpaMMH o~HOMeSOHHoro . 
o6ueHa. ;Il;JI!I--o6ecnelleHH.a: yuHTapuocTH npoH3BO)lHTc.a: cj-uuHpoBaHHe Jiec!'-

HH'llliiX }l;Hai"paJW C ·npOMellCyTOqHhllJ COCTOJJ:HHeU 1!8 ll8CCOBOJ! ITOBCpxHO

C'fH. C'lnTaeTC.S:1 'ITO .BBH,D;y O!l"CYTC~BJ[JJ: CTpOI"Olt TeOpHH CHJIDHHX 

B38HllO}l;eJ!cTBHJ! T8KOH ITOJtXO)l llO~eT ~llT» onpaB~aH XopomHU OITHC8BH

e:U: :mcnepnueuTa. Mo.z~e.rri> OBEC neci>l!a rrpocTa B npHJIOlil:CUH.S:X I< paan:nll

nu:u: rrpO!Jt!CCal! 1 uanpnli:ep, It »..4acceJJ:HHD. B npnu.eueBHlll K ynpyi'ouy 
. . 

pp.;.H pJL-paccemm:D OBTOpH ITOJIYll8D'l' Y,ltHDHTeJILllO XOPol!!ee /npH CTOJII> 

llaJIOl! 'IHCJie napnieTpon/ O~ll:CSHHC 3KCne pHli8H'l'aJII>mX .zt~HHXo ;IJ;M 

COCTO.S:IJHJ! C. ~?-I OK833JIOC£. )\OCTO!'O"'HHDD ylleC'II:&1 .KpoMC J(-JJC30H31 
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w, f H I"HIIOTe!'H'leC"EtJl!t IIel1TpaJII>Hl>ll1 I=O CR8Jlf!PHH!t Me30H C M8CCO!t 

500 Man. O)liiaKo S -BOJIHoBOce pacce.a:Hne BBO)lHTC.a: ll:HCTO i!JeHol!eHOJio

I"Hll:ecKH. Kpoue TOI"01 KaK YK831>1BaDT C8MH 8BTopu1 B paMRaX MO)leJIH 

OBEC HeJII>3 .a: noJiyll:HTI> cBJJ:3aHHEX cocTo.mtn!t. IIoCJie)lHee ecTecT BeHHo 

He Bl>l3unaeT TPY.ztHocTe!t n uo)leJIH OBEP, RoTopa.a:, uo:m:eT 6uTI>1 6oJiee 

npe ,Jt!IO'ITHTeJII>H!Ilo 

3/ Bonpoc o npHpoJlR .a:}lej)Hux cJ!JI m MaJili!X paccToJJ:HH.a:x oCicy::K,n;aeT

ca B 3-e.ii pa6oTe - Otsukl. H ,n;p. "H,n;epHhle B3aHMO,D;el1CTBHll B OCiJiaCTH 

OTTaJIRHB8T-eJII>HOI"O ROpa 11 • AH8.1IIl:3Hpy.a: napaueTp:U 'l'OO>pHH ll<fltlleRTHBHOI"O 

Pa.z\HyCa H :meprenr'Ieceyn aUBHCID.!ocwi> 1s0 - BOJIHU1 an'fop!>! npHXop;.a:T 

K BHBO)ly 0 TOU~ 'ITO UJJ:I"K8.!! OTT8JI.KaB8D~8.!! cep)l~eBHHa·uo:m:eT 6HTI> 
2 

TOJII>KO KOpOTKO)le!tcTDYDII\eff THna e"(KX} HJIH )l alit e 
4 

•(RX} ABTO~ e • 

PH YTBCp:!i:)l;aDT 1 'ITO )laJII>HO,JteMCTByDII\Htf ITOTEB~HSJI T.Jma e~fx He 

uo::~~:eT )laTI> O)lHOnpeMeHHo xopomee onncaHHe KaK )lJIHIJLI pacce.a:HH.a: H. 

. 1 
lltlJi!JeETllllHOPO pap;nyca 1 TSK H 3Hepi"eTHlleCROff 3aBirCIDIOC!I!lf I!J83H .5~ 

I!O!lTOMy ITO)\BepraeTCfi COMHCHHD D03l!OXHOC!'I>.OITirC8HHH OT'l'8JIKHB8TeJII>-
/ 

HOJi Cep,n;:qeBJmE! C ITOliO"II\I>D 110)\CJIJI O)lHOll630HHOI"O 06MeH8 MC30H8:U:H 0 

OcHOBHBa.S:CI> HO 3THX BHBO)l8X1 8BTOpU CTpO~ llO)lCJIL H)lepHOI"O D38H

MO,JteffCTBrut np:n ·rY" .::o,~-; IIpn 6oJII>mHX a:s:eprn.a:x /HecKoJII>Ico ·.n;ecnTRon 

Ban/ H8'Il!H86T ClrJII>IiO CK88l>IB8TI>C.S: llOrJIO!lleHIIe To Co ;B HyitJIOHHOM Be

lJ!CCTBe /no 8H8JIOI"HH C .!!)lpou/ B036yX)Jl'lD'l'C.S: BHyTpeHHHC CTCITeJ:tli cro,-

60,1\Ho 

llrrTepeCHOff ITOllHT~J!.npHMeUeHH.S: ITOTeH~H8JI8 RJJ~-pacceJJ:HHD 
npu Hlr3ItHX ::JHepi"I!.!!X JJ:BJIJie'l'c.a: pa6oTa II.Hel.!HpoBcKo!'o H AP• Bu6Hpa.a: 

. ..., . 
ITOTeH~HaJI J}JJ-B3aHllO)leJic'l'iiH.a: B KOMITJieRCHOil BH)te,aDTOpH cyueHH'· 

xopomo o6~.S:CHH'l'I> XO}l; .ztutMJepeHI:IHSJII>HE!X H ITOJimiX CC'ICH:W! )\0· llHepi"HR 

I20 Mari n c.~.:u. 

l.fTO :zKe KacaeTc.a: nD-pacce.a:HM 1 To a)leci> np~cTaBJieHa paOoTa 
Bpayua no· pacceKHHH Ha COCTaBHott qaCTHUe C ll8JIO!t aHeprneH ~BR3H11 o 

0cHODH8H H)\6.!! .COCTOHT B i!CIIOJII>80B8HHH lliiCpi"HH CB.S:3H R8K napaUe'l'pa 
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pa3JioxeHHllo .D:o em ,IiiltH cpaBHeHHJI c :nccnepMUeHTOM pa6oTa elll'l He 

.none.neaa. 

TiepeltlT,BM T8IIBpb K 113JIO'I\BW1JO fJflll!i TBOp8Tl!'leCRi4JC i!CCJIBliOBaliKit 

IIO liHTBpnperaHKII 3RCIIBpiU.!BHTOB ll, <ITO OCOClBHHO B!il!tHO, COJJ,Bp!i!8!I{I'IJC . 
Ilp8JJ,JI0lll8HI'Ifl 0 HOBHJC CIIOC008JC K3BJIB<i8H~Hl liH<fOpMal\KII K3 ;:nwnepK-

MBHTa /B l!aCTHOCTH 1 1TTI -B3ai!MOJJ,eltcTBI!fl/. 

Ha ceHUKli 6HJill :n:ono!l!eHH nae 0JIK3HKe paOoTH Banyena 11 AHI!COBK'I8-

naxao o pomt rpey ronbHHJC :n;KarpaMM B npoueccax r~tna AtE~ C+-~+ £ 

(aanpHMep, p+d. ~He 3 +-'!++ rr 0 
nnK Kt-p ~ ;\ t n- 1-- n ) 

'l'8HIIB IlfJOUBCCH MOf'Y T I'IJlTl! 'JB pe 3 Tpey I'OJibllY 10 1(1!8I'pal.!MY BL!ll:!i (pHC • 6). 

h1.3 ___, Mz. (C) 

~CA+ii>~"'· ' N M-1 (:tJ+r) 

PRe .6. 

CYTb 11;81la COCTOt{T B TOM, <IT.O 3Ta ,nl<!arpaMMa IIPII BHIIOJIHBHI!K 

Y CJIOBI!It: 

I'VIJ- ~J..-j p 
, Wll) M, -1-1'\.11 • t/ M1 > 11.12. + ~l 

2/l{aCTHl(a llA1 HBCTa01lJibH8 C MUJlOit lliHplmOti 

( \, HB B8JIKHO ), 

3/HMnynhcHlJacrRu ( A 1 n,c,~,E) TUKOBH, <ITO qaCTHl\R 

M 1,~~ 1 1M3 JIB!Rl3.T B0Jli!3K Macconot1 noaepXHocra. 

4/Ii:onHaR 3HB prl-lfl M1 He HaMHoro npe Bumaer nopor pOIKl\8 Hill'~ 

M
2
+ YII\J H 06Jia,naeT OC06eHHOCT:bKJ 1 KOTOpaH IIOCJie Bl:lllOJIHeHHll cpeRH

MaHOBCHOI'O I!HTBI'pl!pODaHKR IlpllBOJJ,ItT H IIDRBJlBHliiO norapK<f!MU 

a.. + Jr.&. .e., J= (t~ Pe"i) • 
B 06JIUCTI!: 3Heprll." 3/ norapi!¢M I!MBBT M8HCIIMYM /l.(JIK MKHKMyM/, 

q TO IJpi!BOJ(KT H llCK8!l!BHIIID 3H8prBTii'lBCKOI'O CIIBRTpa BTOpll'lHhl]( 

qacr~AU. 
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JlBT!iJibHOB cpaBHBHKB C I'liCTOI'p!iMM8MI!.IIOK83HB8BT,_ 'ITO JJ;Bil!irB

HKB M!iRCliMYM!i B paonpeJJ;BJIBHKll IlllOHOB Ii IIPOUBCCB 1fp --h:J:"+j£

( /[i.d~ el a e.) ;;opomo OniiCRBaeTCSI 3THM JIOrapHcjlJ.Git{eCKHM 

qJieHOU (napaMeTp no,nrOHKH - KO:MIIJieKCHOe l!HCJIO ajg ) • 

0H83HB8BTCH T8H!RB, <ITO 3KCnepaMBHT ABC 6!l~ IlpOBB]\BH IlpK yo-_ 

JIOBI{fl X, ROI'1(8 Y R838HH8fl OCOClBHHOCTb Ilpil.BOll;KJ_ H IIOftBJIBHKIO ldUHCK

MyMa B 3HBpi'BTW'IBCHOM pacnpen,eJIBHlll! l(I!IIl(O!ffi B OCJJiaCTK 300 ,\laB, . 

BCJIBll;CTDI!B lJBI'O "ABC-UHOM8Jlll!fl" MO'Il{BT IlpBJJ;CT8BJIHTb co()ott CJIBJ(CTBI18 

OIII!C8HHOI'O MBY8HK3Ma • 

. _ B paOore Banyena co:n;epi!!KTCR npe:n;!loiKeHKe Kcnonbaooarh a<W•OKT 

rpeyronhl!otl ~aarpaMMH JVH! onpe:n;eneHr.tR :n;JIKHR pacceRHaR :TJ.fl 

naal(MOJieltcTBHR wa peaHun K-+ ·p ~-A + 11-1: + Ji'- . .I(PiarpaMMa 

(pac. ?)Yli,OBJIBTBDP!lBT BCBM YOJIOBit!lU/1 - 4/, a Y'lBT IlpRMOI'O 'IJIBHa 

_:A- ( PKC 0 8) I!pi!BOll;I!T H BH:U:B1IBHI!IO 

~URTOPOB, COOTD6TCTBYIOUII!JC BBPIDK-.· y· ltll"- \ 

1<. :.s \r. 
~...:.. \ 

HaM kp~P.~YAn ,a or:n:enh-

~ ..... \ r- ;A ........ _~_., JJ 
..... 'Jj 
~ 

Pl!c. 7 • 
I 

HI~I! MHOI!UlTBJlb 

rkr~n r'tl\11 [i +- aj,~~~~ J:' ), 
BC11Bll;OTBI18 lJ8I'O IIORBJIHBTCR 

D03MOl!!HOCTb OUBHRK Q'JT'Ji' • 

k 

X 
.. ,ll., 

'-
'11':) 

p 7l ') 

PHc.B • .. 
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B paOore Anwcoar;.qa ~ccnenoaana aMnnaTy.n;a k-Z:r; . B OHono

noporoaott oonaoTn.· B a:ron paelo:re noKa3a.Ho, 'liTO JIHHetiH!iR 'IIJieH 

p'l3JI011:6HIUI aJ.!nJiftTYll;ll. no .noporOBOMY lo!Mny.libCY CBR3aH C ll;JlllHa!.lll 

pacceHJtltP 'Jlsr- -B3n~tMOJVli!CTBKR. CpaaneH:4e nony'l6HHHJC <flopMyJI o 

3HCll8plo!MO HTaJibHIIMI! ](8HHHMiol ct>eppo-Jiy3.3lol K :n;p. npliBOJJ;KT H CJI8JJ;YJO

Iqi!M OJ.1,8HK8U: a 0 £ :1 7 la0a 21 ~ 0 1 25. 

B :u;ono:KeHHOI! paOoTe HaOOaOo n bdanc;nwall'ia npe:n;nol1Wn cnoooo 

onpe~eneHHR pa3HOCTK 1aeoaux cnar;.ros ( Eo-8i) 
0 4 r. IT -pacce H-

H}\R no if3M8peHio!HM yrnmmx Itoppemu,llllt B He. 4-pacna:n;e. B aToll peaK

U~Ilt H8 3aM8IDKBalOTCR H8HI':6-JIIt60 ,D;pyrHe CI'!JlbHH6 B3!1.1lMOJJ;6tiCTBIIR1 

BCJ181(CTBK8 qero 3lflft'li<T Tf"Tf-Baam!On;e~CTBIIR npo:n;yHTOB paCnall;a 

ll!JORAJIR6TCR B 'JKCTOM Blll'(a • 

Xoqy TaHmB OOpaTaTh B!I"MaHK8 3HCll8jJIIM8HTaTOpOB Ha llp8ll;CTaB

JI8HHYIO Ha CEIHUliKI paOOTY ct>peaepa i! :n;p. "l1HT8p!f)ep811J.I,IlOHHH8 3<M'.8RTH 

B !.lAo roMe 3mnmx:· pe 30Hancax:". B paOoTe npe:n;Jiara.eTCR Me TO:n; onpe:n;e

ne mlR HBaHTOBHJC 'J I\C8Jl MHOrOM83 OHHOro pe '30HaHCa X, JJ;BY lCCTYll6J1'IaTH!t 

pacna 11 ROToporo MOI1l:6T nporm.xo:niiT.h paam{<JHHMK cnoccioa!.IK (eM .pKc. ~. 

.- ....., n.l 

?T n, 
/ 

/ X n~ ' / Y. / -7 

PlilC. 9 • 
)~"-' 0 "' 

1~RT6pd'epeHUIIIl 3TilJC JJ:BY X CTIOC060B. pacna:u;a npYLBOJJ;KT H TIORBJI8 HKlll 

xap3RT8pHHlC OC006HH0CT6ll. B pacnp6JJ;8JI6HKYL COCitlT~tlt Ha rpa¢1ilt6 Jl;B.JIKJ.I,a. 

~TOT M8TO:JJ; npe,ll'hllBJIJieT JJ;OBOllbHO BHCO!H!6 TpoGOBB.HliR H pa3p6Wfll!lll\6lt 

CTIOCOC5HOCTK 3KCll8plt\16RTB.1 TIDCHOJlbRY JJ;OOTB.TO'IRB.R OTB.TKCTKKa 

)\OJII'!HB. C5HTh HaOpaHa B 3HapreTI'I''l8CROM IIHTepllaJI61 M6Hblll6M WllpKHll 

npoMelllYTOW'oro pesonaHca X. Pa~C'HITaHH npKBHe 'll;JIR nponeccoB 
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A+- 3-:rr a ihm-pacna:n;a. Pacna.n; 'B -1.1asoHa rpy:n;Ho KSY'iaTh ll3-sa 

MMOit WllpllHH · £J -!.1630HB.o 

Ha aTOM H 3B.ROH'JY o630P i!.M6Killlltx:cH pa6oT. 

C:n;anato ell(a F6cROJibRO saKJIBHKT6JihHHX 3aMO'JB.HKlL. MHe x:o'ieTCH 

Jll!WHlll-t pas no:n;qepKRYTh, o6pali(B.RCh H 3KCll6pi!M8HTaTOpBM, BalKROCTh 
~ . 

HaJJ;6lltHOrO Ollp6)J.8JI6 HllR Cll8JtYtollllllC JCapaHT8PKCTXR iili'"-B3B.in.IOll6.tiCTBllH; 

1/ S- BOJIHa r = 0 B 06JIB.OTK Hll3HHJC 3H8prKlt • 

YSHKJC p630HaHCOB B STOlt BOllH6 H6To O:n;~B.KO BTIDJlH6 uomaT 

C5HTh, 'iTO STB. BOllHB. KM6 8T p630HB.HC Wl<piiHOt\ H60HOJlbHO COT M3B 

llllK H6 npOXOJJ;IIT 'i6p8 3 pe 30HB.HC 1 HO E6JIKR8 HB. WllpOHOM 8H6pr8TK-

'J6CIIOM llHT8pBaJI8 • 

YoTB.HOBJI6HK6 (taHTa C:VIli6CTBOBaHIIR oon&motl s· -aonHU n:Pr.~aeno 

CiU R TIOJIHOMY OTRB.3Y OT CXeMH HK3II03H6preTII'i8CKOrO 6yrcrpana II 

TIPIIB8Jl0 
Ou R C00TB6TCTBYLIO 0 npe:n;oRB.3aHKRMil HII3R03H6pr6Ta'J6CKOtl 

JJ;l!Cll6pCHOHHOtl T80pKII B JJ;IfiPclJ8p6HUIIB.llhHOM npKCillKl!tBHKR. 

2/IlOJIHB.H IDKpllHa _f -Me 30Ha' rJ • 3Ta BEIJIK'!KHB. RBJIR6TCH 

!l;YHRUK6tl Bp6M8RK K C00TB6TCT!lYKIIllaR 38BKCIIMOCTh K30GpameHa HB. 

pllc.l0.0Ha MOHOTOHHO yCluBaeT 

f - . [., ~ 
_, .. ---- :_---

--:80Mc.r- -, 

H .. ,cY.JtR no peayJI&TaTB.M 3TOlt ROJ-¢6-

pAHUl!K; ~-(1964) ~ 80 i.!3I:i • 

Bcraer aonpoc' onpa:n;eneHIIR ,S.Ci'IMTITO-

.1 
I 
I 

'11>0 (q"~ T 

Tio!RK t·rv~ r1(T) = r; 
'T ... ""' .... 

MO'Ill:HO H8Jt6RTbCH, ,'lTO rf . 
MOlK6T OIIB.3aTbCR CYI!l60TB8HHO 

M6HbiD6 80 M3B. 

P:ac.IO. 
)lSJIO B TOM, 'lTD :,!Horne 3HCTI6plU;!8HTaTOP1l pa3J1;6JIRIOT no:n;oapEIHUR, 

'JTO ~13M6pH8Mbllt MaHCKMYM ce"!eHIIR c_o:n;epl!tltT H8 TOJlhHO , f' BOllHY, 
Ha 
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tiT o , B "'acrHooTK, Y Ha3HBUIOT y rnosue pacnpe:n;eneHKH. bonae aHHypa r

HOS 113BJI6'!8Hii8 ll;aHHH:X:. 0 p -BOJIHS M6TOJJ;OM tjy-Jioy nonpa3yMSBaer 

I!CHJil0"18HI'I8 BHJJU]\U K30dap, T. e • ll;OBOJlbHO BHCOI<l(S 3ReprKII HUJIBTaro

I!IBro llKOHa, a Ta}{1116 npaBKJlbHYRI 0Jl6HI<Y jJOJlll S 
1 

d.- BOJIH JT'jf'-

B~ailMO:n;Bt!:CTBI!H. C 3TO!:I TO'!HI! 3p8Hllfl; Oll]J6]\6JI6Hil6 rf"·K3 BHOBb npen;-

narneMH:X: 3HcnepilM6HTOB duno dH oocbMa ueKHHM. 

EcJII! B HOHUO HOHUOB OHalltSTCH, "'TO r;< 50 M:JB, TO BM6CT6 0 

ae MaJIJ.'M 5i n -B3aiiMo:n;e~cTBKaM £ = 0 I = 0 3To Oy:n;eT oiJHa'laT6 
I ' 

'tTO C:Jl'16CTB8HHH6 'l6]JTH ¢W31!I<Il 1T'"il -B3atiMOJJ;61lCTBI!R npH HH3KHX :meprHSIX 

He SaBHCSIT OT .n;eTaJielt BhlCOKOSHeprenttl.eCKOrO BSaHMO,IJ;eil.CTBHSI 1 H Mhl 

OOJIYt!H1!K 611 CpH3Hti6CKR 3a.MKHyTOe omtCaHHe CKJI:blll:lX B31iHMO,ll;6l1CTBHlt B 

06JiaCTH HK3KHX 3HeprHlt; 

EcJIK me, aaodopor, rf""' > 50 M3B, .TO 3TO ~;JJ;ST 03HatJarb, 'l'TO 

npe:n;cTaBJISHKR, OCHOBa'HHH6 ~a TaHK:X:, Ha3aJ10Cb OH, ltHTYKTIIBHO 

OllpUBll;aHHHl: ll0Jl0l1!6HIIRX, HaH MUJIOCT b Dllll:fiHIIR HBY npy rii:X: llpOU6CCOB1 

MaJJOCTb BHJia:n;a BHCUlltlC ,napUIIUJlbHHJC B?JIH K HU qli{JIOCQ¢1!11 Y"'6 TU 

dJIItll!al:lllllllC OCOC56RHOCT6i1, HI! B HOO!:I M6p6 116 COOTBOTCTBYIDT q11l3K

'!6CHOt!: pOaJibHOCTK. 

TURl!M OC5pU30M,.:iTII CBOl'\CTDa ~BJIHIOTCH p61llU10!1111MII K]JI!T6pi!HMII 

OU6HHK JJ;6fiT6JibHOCTI! T60p6TilKO.B B Jt!lHRO!it 06JJ8CTII,K H Upi1:3liBURJ_ 

3KcnepiD4eHTaTOpOB UpOB6CTH paCCJI6:n:OBURll6 3TOrO BOnpoca ll BI!JfOCTII 

OKOH't!lT6JlbHlltl npKrODOP B B03MOXHO 60Jiee KOpOTKHe CpOKH. 

H XO'!Y OTM8TI1Tb TaKIK6, "'TO B COCTaBJIOHKit JJ;OK:IUI\U U]JIUiiiM!lllll 

Y'taCTilO C6Kp6Tapll CSIIJlKW, IIOTO]JHL4, B OCOe56HHOCTK B.A.iil.61l16PRIIOBY, 

H llpllHOUIY Cinaro:n;apHOCTh. 

PyKonucL nocTynH~a B ns.n;aTeJILCKH~ 
oT.n;eJI 17 aBrycTa I964rr. 


