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06~eHHe MaeWTa6HoM HH8apHaHTHOeTH Ha npo~eeey eTOnKH08eHHR 
penRTH8HeTeKHX RAep/1/ H npo8eAeHHe eOOT8eTeT8Y~~HX 3KenepHMeH
T08 npH8enH K o6HapymeHH~ KyMynRTH8Horo 3~eKTa / 2/.Yme 8 nep8~X 
pa6oTaX / 3•4/ nOA4epKH8anoeb, 4TO, noeKOnbKY MaewTa6HaR HH8a
pHaHTHOeTb HHTepnpeTHP08anacb Ha OeH08e noKanbHOrO xapaKTepa 
aAPOHH~X 83aHMOAe~eT8HH /a8TOMOAenbHOeTH/ H napTOHHOH MOAenH, 
TO 8 RApaX e~eeT8~T A8a xapaKTepH~X MaewTa6a HMnynbe08, Ha-
4HHaR e KOTOP~X, peanH3yeTeR npH6nHmeHHaR MaeWTa6HaR HH8apHaHT
HOeTb. 0AHH eoOT8eTeTeyeT eny4a~, KOrAa 8 Ka4eeTee K8a3He806oA
H~X MOmHO paceMaTpHBaTb K~HeTHTyeHT~ HyKnOHOB ""< napTOH~, a 
APYroH eoOT8eTeT8YeT HMnynbeHOMY npH6nHmeHH~ RAePHOH ~H3HKH, 
8 KOTOpoM KaK K8a3He8o60AH~e 4aeTH~~ paeeMaTpH8a~TeR HYKnOH~. 
KyMynRTHBH~H ~eKT M~ paeeMaTpHeanH KaK eHrHan o HanH4HH 
B RAPaX 11Kanen~K aApOHHOH MaTepKH11 /KnH MHOrOKBapKOB~X KOH~H
rypa~HM/, no e80eH eTpyKType eHnbHO OTnH4a~HXeR OT eeo60AH~X 
HYKnQH08. 3Ta HHTepnpeTa~HA KYMYnATHBHOrO ~eKTa, T.e. 3aKO
HOMepHoeTeH o6pa30BaHHR 4aeTH~ B o6naeTH npeAenbHOH ~parMeHTa
~HH RAep 3a npeAenaMH KHHeMaTHKH OAHOHyKnOHH~ eTonKHOBeHHH, 
8eTpe4ana 803pameHHR Ha npoTAmeHHH AeeRTH neT. 8 MHOr04HeneHH~X 
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TOnbKO YAaeTeR KOppeKTH~ o6pa30M y4eeTb penATHBHeTeKHe 3~eKT~ 
H MaROHyKnOHH~e KOppenA~HH 8 AApax, TaK Bee 3aKOHOMepHOeTH Ky
MynRTHBHOrO ~eKTa 6YAYT o6~AeHeH~ Ha OeH08e paeeMOTpeHHR Hy
KAOHOB K~K KBa3HeBo60AHYX 4aeTH~ /eM., HanpHMep,/5/j. 3TH Teope
TH4eeKHe pa6oTW HMenH yenex 8 o6~AeHeHHH KYMYnATHBHOrO o6paao
BaHHA npoTOHOB, AeHTpOHOB H RAePHWX ~parMeHT08, T.e. 3~eKTOB, 
8 KOTOPWX OTAenHTb HYKnOHHY~ MaeWTa6Hy~ HHBapHaHTHOeTb /RAep
HyQ/ OT napTOHHOH nP.aKTH4eeKH He803MOmHO. 8 Ka4eeTBe KPHTepHR 
AnA paaAeneHHA o6w4HO npHHHMaOT 8enH4HHY nepeAaeaeMoro HMnynbea 
B HHKnQ3HBHO~ peaK~HH 

1+11-+1+ •.•• /1/ 

OAHaKo 6onbwaR eenH4HHa nepeAa8aeMoro HMnynhea He rapaHTHpyeT 
TOrO, 4TO MY HMeeM Aeno e KBapKOB~H eTeneHRMH eBo60AW· 60nb
WaR nepeAa4a HMnynbea MOmeT 6YTb eneAeTBHeM MaeeHBHOeTH 4aeTH~, 
Y4aCTBY~HX B peaK~H~TaK, HanpHMep, 8 peaK~HH /1/, rAe B Ka-
4eeTBe 4aeTH~~ 1 enymHT RAePH~ ~parMeHT - npoAYKT eTpHnnHHra, 
nepeAa4a M~MeT eOeTaBnATb - (pi -p1)2 AeeRTKH /f38/ 2 /3Aeeb 
He AanbHeHweM P. - 4eT~pexHMnynbe~ 4aeTH~/. 

I . 

8 ~a4eeT8e yeno8HR, 8~AenR~ero o6naeTb, B KOTOpoM aApOH~ 
YTpa4HBaQT ponb KBa3H4aeTH~ RAePHO~ MaTepHH, M~ npeAnaraeM: 
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.QnR scex RAePHI>Ix 3(j)(lleKTOB /eM / 61 I, a 4acTHOCTH, AilR scex 
peaK~IIIH CTpHnnHHra Ill nOAXBaTa, 3Ta BenH4HHa COCTaBn.ReT 

12/ 

i11 =-£- .. 1o-2 ,aAeCb c- 3HeprHR cBR3H Ha HyKnoH,am0 :;:931 H3B-
mo 

aTOMHaR eAHHH~a Maccbl. TaK~-tM o6paaoM, MepoH noKanbHOCTH aApoH
HbiX B3aHMOAeHCTBIIIH Mbl C4HTaeM He nepeAa4y HMnynbca, a nepeAa4y 
4eTblpeXCKOpoCTH. 3TOT KpHTepHH XOPOWO cornacyeTCR C paAHYCOM 
KOppen.RJ.tiiiH B npOCTpaHCTBe 6biCTpoT f1y == 1 + 2 H q orpaH~-t4eHHOCTblO 
nonepe4Hblx HMnynbcos I <p > .. 0,4 r3B/ npH MHolKeCTBeHHOM o6paao-· 

. .l. 
BaHHIII 4aCTH~. 

KPHTepHH /2/ cornacyeTcR H c HaWHM BbiBOAoM141 o TOM, 4TO 
npeAenbHaR ~parMeHTa~HR RAeP AOnlKHa Ha4HHaTbCR npH 3Hepr~-t~-t 
HaneTaiOiqero RAPa E, .. 3,5 r3B A,, rAe A,- aTOMHbiH sec RAPa I._ 
AeHCTBHTenbHO, a cwcTeMe noKo.R RAPa II: bin=2(E 1 /m 1 -1),.5. 

B03MOlKHOCTb lot3y4aTb KBapK-rnJOOHHble 3$$eKTbl npH OTHOC~TenbHO 
He6onbw~-tx 3HeprHRX ny4KOB o6ycnoaneHa TeM, 4TO ~eKTbl YAeplKa
HHR KBapKOB B aAPOHaX CQOTBeTCTBYIOT OTHOCHTenbHO ManbiM xapaK
TePHbiM HMnynbcaM ~300 M3B. 

TaKHM o6paaoM, o6nacTb 10-2<bik< 5 RBnReTcR nepexoAHOH OT 
npeo6naAaHH.R HyKnOHHbiX K npeo6naAaHHIO KBapK-rnJOOHHbiX CTeneHeH 
CB060Abl B penRTHB~CTCKiotX RAepHbiX CTOnKHOBeNiotRX. 

np~t<TIAU~t:'~~ ~r.:'? ~~'.:!'1ep!1Met·!"!"3.!1~Hb!e AaHHb!e r:c x:y:.1y!1flT~1BHOMY 

o6paaosaHHJO npoToHos, AeHTPOHOB 111 RAePHbiX ~parMeHTOB KPHTepHJO 
/2/ He YAOBneTsopRJOT. B CBR3H c 3THM AnR nony4eHHR cseAeHHH 
0 ponH KBapK-rnJOOHHbiX CTeneHeH CB060Abl B RAePHbiX ctonKHOBeHH.RX 
Mbl HCnOnb3yeM TOnbKO AaHHble no KyMynRTHBHONY po)I(AeHHIO Me30HOB. 
HCXOAHOe npeAnOnolKeHHe COCTOHT B TOM, 4TO Ce4eHHe npeAenbHOH 
~parMeHTaJ.tHIII RApa B Me30H, TaK lKe KaK H Ce4eHHe rny60KOHeynpy
roro pacceRH~-tR nenTOHOB Ha RApe, nponopJ.tHOHanbHO KBapK-napToH
HOH cTpyKTYPHOH ~YHK~HH RApa. OcHosaHHeM AnR TaKoro npeAnono
lKeHHR RBnReTCR B03MO>KHOCTb paccMaTpHBaTb KBaPKH KaK KBa31otCB0-
60AHble 4aCTH~bl npH 6onbWHX nepeAa4aX 4eTblpeXCKOpOCTIII /KpHTepHH 
/2/(. HeAaBHO nony4eHbl w npRMble nOATBeplKAeHHR 3Toro npeAnono>Ke
H~.R. 06HapylKeHHble a peaynbTaTe aHanwaa npeAenbHOH.~parMeHTaJ.tHH 
RAeP CBOHCTBa CTPYKTYPHbiX ~YHK~IIIH /7/ 6blnH nony4eHbl TaK>Ke B 3Kc
nepHMeHTaX no rny6oKoHeynpyroMy pac~eRHHJO nenToHOB Ha 
RApax/8 - 10~3To cosnaAeHHe He TonbKO scenReT ysepeHHOCTb a npa
BHnbHOCTH HaWHX npeACTaBneHHH 0 npHpoAe pen.RTHBHCTCKHX "AePHbiX 
CTOnKHOBeHHH, HO H no3BOn.ReT npeACKa3aTb pe3YnbTaTbl 6YAY~X 
3KcnepHMeHTOB no rny60KOHeynpyroMy pacce.RHHIO nenTOHOB Ha .RAPaX, 
TaK KaK H3y4eHHe npeAenbHOH ~parMeHTaJ.tHH AaOO 3Ha4HTenbHO 6onee 
6oraTyJO HH~OpMa~HJO. 

PolKAeHHe aApoHOB c ManWMH nonepe4HbiMH HMnynbcaMH ~ H 6onb
WHMH BenH4HHaMH MaCWTa6HOH nepeMeHHOH X B o6naCTIII npeAenbHOH 
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~parMeHTaJ.tHIII MOlKHO OnllfCaTb KaK pe3ynbTaT HHAIIIBHAYanbHbiX CTon!<
HOBeHHH KBapKOB ~parMeHTHPYJO~ero aAPOHa C KBapKaMH Ill rnJOOHaMH 
MHWeHH. CneKTaTOPHble KBaPKH, KOTOpble H36elKanH CTOn!<HOBeHH.R, 
HecyT AOnJO HMnynbca X ~parMeHTHpyiOIQero aApoHa. AApoHH3aJ.tHR KBap
Ka B Me30H /o6eC~.tBe4HBaHHe/c4HTaeTC.R M.RrKOH H nonaraeTC.R, 4TO 
pacnpeAeneHHe Me30HOB cosnaAaeT c pacnpeAeneHHeM KBapKos. 
TaKHM o6pa30M, MOlKHO C4HTaTb, 4TO IIIHKnJ03HBHOe ce4eHHe npo~.tecca 
/1/ B o6naCTH npeAenbHOH ~parMeHTaJ.tHH, HanpHMep, 4aCTH~bl ~ 
/HnH RAPa/, HMeeT BHA: 

... I 1 2 
E 1du/dp1 =CquqGII/q (X,p.l.), 

... 2 
rAe E1 H p1 - 3HeprH.R 111 HMnynbc Me3oHa, Gn/q (X, pl. )

1 
- KBapK-

napTOHHa.R cTpyKTYPHa.R ~YHKJ.tHR 4aCTHJ.tbl /RApa/n. Cq -KoHcTaHTa, 
xapaKTepH3yiOiqa.R aApoHH3aJ.tHIO KBapKa q B Me30H 1, U~ - Ce4eHHe 
npo~.tecca, B KOTOPQM KBapK q 1113 aApoHa II nepeceK MHWeHb I , H3-
6elKaB CTOnKHOBeHHR. BenH4HHbl 011/q HMeJOT ~H3H4eCKHH CMbiCn HM
nynbCHOrO pacnpeAeneHH.R KBapKOB q a RAPe II. Te lKe caMble 
~YHKJ.tHH Gniq (X,p_{) MoryT 6b1Tb H3Bne4eHbl H3 HccneAoBaHHR npo-
~.teccos f+l-of'+... 11 1+11-+ f++f- ••• , rAe f,f',f 1 

- nenTo-
Hhl, 6e3 Hcnonb30BaHHR nmoTe3bl M.RrKOH aAPOHH3a~HH KBapKoB. Ko
He4HO, BTOpOH cnoco6 - HaHfionee npRMOH cnoco6 H3MepeHH.R KBapK
napTOHHbiX CTPYKTYPHbiX ~YHK~HH .RAep, OAHaKO H3-aa ManOCTH ce-
4eHHH 3neKTPOMarHHTHbiX B3aHMOAeHCTBHH OCHOBHble CBeAeHHR 0 
KsapK-napTOHHbiX cTpyKTYPHblx ~YHKJ.tv.~x RAep snepswe /a AJIR 6onb
WHX A H eAHHCTBeHHble/ 6blnH nony4eHbl Ha OCHOBe HCCneAOBaHHR npe
AenbHoH ~parMeHTaJ.tHH RAep, T.e. nepsbiM cnoco60M. 

~1acwTa6Ha.R nepeMeHHa.R X. KOTopyJO Mbl Hcn~nbaosanH npH aHamtae 
3KCnepHMeHTanbHbiX pe3ynbTaTOB, 6blna BBeAeHa 8/ll/ H OTnH4aeTC.R 
OT nepeMeHHOH 6bepKeHa y4eTOM Maccoswx nonpasoK. AnR Onpe~ene
HHR X aanHweM aaKOH coxpaHeHHR 4-HMnynbca, Hcnonbay.R rHnoTeay 
0 MHHHManbHOH HeAOCTaiOIQeH Macce: 

(pi +Xpn/Au-PI)2 =(MI +XMu1An+m2)2. 

+ -.Qn.R 11 -MeaoHos m 2 .. 0, AnR K -Me30HOB m2 = mK H T .A. , A 11 -
aTOMHaR Macca RAPa II. TorAa HMeeM: 

2 2 m2- ml 
( p1 p 1 ) + M1 m2 + ----

2 
X= A11 ----------------- • 

(pl pii)-MIMII-MJim2-(pllpl) 

npH4eM 0 < x <A 
1 

• nepeMeHHaR X nepexoAHT a nepeMeHHYJO 6bepKeHa, 
ecnl't npeHe6pe4b 1MaccaMH 4aCTHJ.t H ~~~enonb30BaTb HMnynbc Ha 
HyKnoH Pn I An • • 
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TorAa nony4HM: 

x ... - ~ (pi -PI )~ 
(pi pill All) - {pl Pn I All) 

=-A II • -A X II • 

3aSHCHMOCTb HHsapHaHTH~X A~epeH~HaflbH~ Ce4eHHH pom,qeHHR Me-
30HOS Ha RApaX anoMHHHR H AeHTepHR OT MaCWTa6HOH nepeMeHHO~ X 
npH 3Ha4eHHH nonepe4HOrO HMnyflbca p~ •0 /yrn~ 3MHCCHH 180° H 
168°/ HnflDCTpHpyeT PHC.1. Ha OCHOSaHHH npOSeAeHH~X H3MepeHHH/l 2/ 
MOmHO CAenaTb cneAYD~He S~SOA~ 0 CSOHCTSaX CTPYKTypHOH ~YHK~HH 
GII/q {X, 0) : 

1. G111 (X,O) oTnH4Ha oT HynR npH X>1 snnoTb AO x .. 3, 4TO 
CSHAeTenb2TayeT o TOM, 4TO s RApax npHcyTcTsyoT MYflbTHKsapKos~e 
COCTORHHR, npH4eM He TOflbKO 6-KsapKOS~e, HO H C 60flbWHM HX 
4HCflOM. 06pa30SaHHe 4aCTH~ S 3TOH o6naCTH Ha3~SaeTCR KYMYflRTHs
H~M 3~eKTOM, a 3aSHCHMOCTb Ce4eHHH OT nepeMeHHOH X COOTSeT
CTsyeT HMnYflbCHOMY pacnpeAeneHHD KSapKOS SO ~parMeHTHp~eM 
RApe. 

2. B npeAenax OWH60K H3MepeHHH ce4eHHR KYMYflRTHSHOro o6pa-
30SaHHR nooHos H KaoHos npH OAHHaKoa.~x X HaXOARTCR s cne,qy~eM 
3aMe4aTeflbHOM COOTHOWeHHH: 

E 1duldp
1 

(11+).,E 1duldp1 (11-} .. E 1duld~ 1 (K+) ~>E 1du/dp 1 (K-), 

~TO COOTHOWeHHe cnymHT XOPOWHM nOATBepmAeHHeM MO,QenH. TaK KaK 
RAPa npeHMy~eCTSeHHO COCTORT H3 U- H d -KsapKOS ,. TO paseHCTBO 
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ce4eHHH K +.H 11+ cneAyeT noHHMa·Tb 
KaK cne,QCTSHe TOro, 4TO OHH on
pe,qenROTCR OAHOH H TOH me CTPYK~ 
TYPHOH (!>y~K~HeH G II/u (X, P} ) "' 
"' G II/ i X •I!J: ) • KpoM: TO~O, cneAyeT 
nonaraTb, 4TO C!.., ~: ... cr. 
ToT ~aKT, 4TO cpe,qH saneATH~x 
KSapKOS RAPa OTCYTCTSY~T saneHT
H~e KSapKH, SXOAR~He S COCTaS 
K --MeaoHa, o6"bRCHReT nocne,qHee 
HepaseHCTSO. 

PHc.l. 3aB~CHMOCTb HHBapHaHTHNX 
~~epe~HanbENX ceqeHHH po~e
HHH Me30HOB Ha HAPaX aniDMHHHH 

(11--•. 17+- 0, K+ -'*, K-- D) 
H ge}tTepHH (11+-fl, 11- -A) 
oT X npH p = 0. J. 

l 

i 

; 

3. AflR cpeAHHX H TRmen~x RAeP npH X>1 ~yHK~HR 

G I .. exp[- X/ <X>], 
II q 

/3/ 

r,qe <X>= 0,11~ c 10%-T04HOCTbD, 3TOT s~so,q HflnDCTpHpyeT pHc.2. 
Ha pHCYHKe npHseAeH~ TaKme 3Ha4eHHR napaMeTpa .<X>, nony4eHH~e 
S 3KCnepHMeHTaX ~T3Q npH 400 r3B/la/ H pe3ynbTaT 3KCnepHMeHTOS 
no npRMOMY H3MepeHHD KsapK-napTOHHO~ CTPYKTYPHOH ~YHK~HH RAPa 
12 c s peaK~HH p.+ 12 C ... p.+ ... npH nepe,qa4ax HMnynbca Q2=-q2 

AO 200 r3B 2 /8/.0TMeTHM, 4TO 3TOT pe3ynbTaT 6~ npeACKa3aH 
s/7/ H OCHOSaH Ha TOM, 4TO H S aApoH-RAePHOM H S rny6oKOHeynpy
rOM MDOH-RAePHOM pacceRHHH M~ HCcneAyeM O,QHH H TOT me OO"beKT -
HMnynbCHOe pacnpe,qeneHHe KSapKOS S RApe. 

Ce4eHHe npo~ecca /1 I npH pJ. = 0 s HHTepsane 0,6::5 X ~3 MomHo 
npe,qcTaBHTb B SHAe 

E 1 du/dp1 =ConstAm(x) exp[-XI<X>]. 

· noseAeHHe napaMeTpa m s 3aBHCHMOCTH oT X· 6~no n'pe,qcKa3aHo 
s /14/. AflR HHTepsana 0,6 5 X 5.1 3asHCHMOCTb napaMeTpa OT X HMee.T 
npH6nH3HTenbHoe. nose,qeHHe m(x)=·213+XI3. npH X>l H A

11
> 20 

senH4HHa m npHMepHo pasHa eAHHH~e. AflR AanbHeHwero o6cym,qeHHR 
SBe,QeM CTPYKTYPH~e ~YHK~HH, HOpMHpoSaHH~e Ha HYXflOH G0

/ 

1 . . II q 
= -Gil/ (X,pf), H onpe,qenHM HX OTHOWeHHR ,qmi pa3flH4H~X 

An q 
nAeiJ. 

~(X,pi 
ull 

. G~I '/ (X' Pf ) ) = __ :;.g_ ____ • 

Go (X 2) II/q ,pJ. 

/4/ 

Ha pHc.3 ,qaHH~e npeACTasneH~ a sH,qe OTHoweHHR /4/. BenH4HHa 
u

11
, I ull AflR All, >A II HMeeT xapaKTepH~H MHHHMYM. 3TO COOTBeT

CTsyeT HaWeH annpOKCHMa~HH Ce4eHHR npeAeflbHOH ~parMeHTa~HH: 
u

11
Ju

11 
(X) <1 AflR A

11
,>A

11
H X<l. B o6nacT!1 X> 1 OTHOWeHHe 

cTpyKTYPHOH ~YHK~HH RAPa CBHH~a K CTPYKTYPHOH ~YHK~HH ner4aHwHx 
R,qep (D,He) 3Ha4HTeflbHO .npeswaeT eAHHH~. 0,qHaKO OTHOWeHHe 
CTPYKTYPH~X ~yHK~HH R,qep CBHH~a H anDMHHHR npHMepHO paBHO eAH
HH~e Anil 3Ha4eHHH MacwTa6HoH nepeMeHHOH 1 ::5 X ::5 3. ~3MepeHHR ce-
4eHHH pom,qeHHR nHOHOB B 3aBHCHMOCTH OT aTOMHOrO seca ~parMeH
THPYD~ero R,Qpa 6~H s~nonHeH~ AflR 6onee 4eM ASaA~aTH pa3flH4H~X 
RAeP npH 3Ha4eHHH MacwTa6HoH nepeMeHHOH X= 1 ,3. 3TH AaHH~e 
B BHAe OTHOWeHHR /4/, r,qe RAPO All - CSHHe~, npe,QCTasneH~ Ha 
PHC.4. ~3 pe3yflbTaTOB H3MepeHHH SHAHO, 4TO B KYMYflRTHSHOH o6-
nacTH HOpMHposaHH~e Ha HYKflOH Ce4eHHR CHa4ana paCTYT C poCTOM 
A 11 ., Ho AflR RAeP c Au,> 20 senH4HHa OTHoweHHR /4/ npHMepHo 
pasHa e,QHHHqe. 3TO 03Ha4aeT, 4TO He TOflbKO S AeHTepHH, HO H SO 
scex nerKHX R,qpax snnoTb AO A

11
.20 MYflbTHKsapKos~e KOH~Hrypa~HH 

5 



"'"!;' 

280 
r 

-r- ~ 
I + o 400 "'-0--- 1i , 160 

10 

5 

~ 
6. 

+ • 

+ 

+ 

{ 

-o-1 -r.t, 1680 

9 --o-1 K+, 168° 
I - dl T K ,16o 

t + ~ ~ 
-- -----;1-t • t 

\ 'tt' ----- _L..:f--'--j-
+ 4 • 

4 • 

I 
I 

-I. 

•• 

1 3 
X 

0,10 0,15 
<X> 

0,20 

PHC. 2. 3Ha'leHHH napaMeTpa <X>. 
nonyqeHH&Je npH annpoKCHMaQHH 
KBapK-napTOHHOH CTPYKTypHOH 
~yHKQHH 3aBHCHMOCTbiD /J/. 

PHc.J. 3aBHCHMOCTb OT MacmTa6-

HOH nepeMeHHoH X OTHomeHHH /4/ 

AJIH CJiyqaH pO)K,l{eHHH llHOHOB 

/~-aPb/a 0, '-apb/uAI 
D-aPb 1 "IIe /. 

1,5~ ~(X= 1,3) ' 

1D 

PHc.4. 3Ha'leHHH OTHOWeHHH Q5 
Ull~ :/ U Pb B 3aBHCHMOCTH OT 
aTOMHoro sec a H,lUJa An, npu 3Ha
'leHHH MacmTa6HOH nepeMeHHOH 
X.,,J~J H ~ =0. 

0 

+t 
0 

0 • 

10 

~ 
,; : +, 

• 

100 

OTnH4a~TCR APYr OT APYra H CHflbHO - OT MYflbTHKBapK08WX KOH$H
rypa~HH TR*enwx RAep. 

A 

TaKHM o6pa30M paccMoTpeHHwe ewwe 3aKOHOMePHOCTH, ewTeK~Ke 
Ha 3KCnepKMeHTaflbHWX AaHHWX, C8HAeTenbCT8Y~T 0 C~eCT808aHKH 
B RAPax MynbTHKBapKOBWX COCTORHHH, CHnbHO OTnH4a~HXCR no C80eH 
CTPYKType OT HYKnoHOB. HHa4e rosopR, 3TH AaHHWe "' ycnosHe /2/ 
yKa3wBa~T rpaHHJ.I,W npHMeHHMOCTH KflaCCH4eCKOH MOAenH, 8 KOTOpoH 
8 Ka4eCTBe OCHOSHWX KBa3H4aCTH~ RAePHoH MaTepHH npHHHMa~TCR 
HyKnOHW, T.e. rpaHHJ.I,W nPHMeHHMOCTH npoToH-HeHTpoHHOH MOAenH 
RApa. 
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HET nM nPOBEnOB B BAWER BMBnMOTEKE? 

8bl MOllleTe DOJIY'IMTb no DO'ITe nepe'IMCJieHHble HMllle KHMrM, 

eCJIM OHM He 6biJIM 38K838Hbl paHee. 
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