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OBIWI XAPAKTEPHCTHKA PAEOTH 

AKTL~HoCTi,_T_eMH. 

B noCJie.n;H:e:e ro,ll;l:l B ocHoBHOM 6~o.n;apSI no~eHRll uesommx qia6-
pmt OTKPWIHCl, HOBlie B08MOJtHOCTH ,Il;1III H8ytl8HHSI Baruwo.n;eacTBHSI II-Meso
HOB C SI,IijlaMR. PeayJI1>TaTli, no~aewe npH HCCJie.n;oBWIHH IlHOH-SI.I{epHUX 
CHCTSM,CO,Ilep,KaT BaJKHYll RH!pOpMaUHJ) 0 CTpyKType SI,I{pa H-0 xapaKTepHCTH
RaX IIHOH-HYKJIOHHOro ( 'J(,f{ ) Baam.m.n;eacTBHSI. Cel"iac B 8TO:li o6~CTH 
HaKOMSH 6oraTitli 81tcnepHMeHTWffilili1 MaTepmLn. B CB/l8H C STEM oco6Ha 
HHTepec rrpe.n;CT~eT paapa6oTKa1HB,1:telltlll:lX TeopeTH118CKHX MSTO,IlOB ,Il;1III 

OIIHcaHIDI IlHOH-SI.I{epHoro B3aHMo.n;eiCTBHSI. 
B aaCTOSIII188 BpeMI! cymeCTBYST MHoro TeopeTH'l8CKHX cxeM, B p8M

xax KOTOPliX OilHCliBa!OTCSI Te~ HHUe acrreKTli IplOH-SI,I{epHoi ,ll;HHSMHKH. 
HM:eeTCSI psm IIOilliTOK 4JOPMYJIIIJ)OBKH rrpo6JieMli Ha ◊C,◊Be "nepBUX np~-
noB", T.e. Ha OCHOBe TeopeTmtO-IlMSBoro ,no.n;xo.n;a I,zt. 0.n;HrutO CJie
.n;yeT OTMSTHTI,, qTo ·T~opeTmto-nMeBoe OIIHCaHHe IIHOH-H,ItepHUX CHCTeM 
BCTpe"iaeT cepbe3HHe TPY.IUIOCTH, Bli3Ba.Hlill8 CJIOZHOCTl,ll 88,1:ta"iH, B ItOTO
poii BM8CT8 C npo6JieMoii OilHCaHIDI 'JtN -BsaEMO.n;elcTBHSI IIpHXO.n;HTCSI 
pemaT1> rrpo6JieMH TeopHH MHorHX TeJI. IloKa He cymecTByeT TeopeT:iAe-, 
CKOR cxeMU, B ROTopoii .n;o KOHna Y~OCI, 6H o6olTHC1, JIHllll, "nepBHMH. 
nprunum:BMH". B 60JI1,lJIHHCTBe rro.n;xo.n;oB 8JI8M8HTli qJeHOM8HMOrHH IIpHXO
,IlHTCSI BBO,IlHTl, yxe Ha SJieMeHTapHOM ypoBHe IIpH OIIHCaHHH !JC N -B8aBMo
.n;e.ltcTBHSI. 

IlpH .n;amwx o6cTOSIT8JI1,CTBaX B8.1!W08 3Ha"ieHHe IIpHo6peTallT Teope
TH'iSCKHe CXS!-fil, OCHOBaHHlie Ha KaKHX-JIH6o MO,I{SJil,lillX rrpe.n;cTaBJieHHSIX 
H npH6JIHllteIDtflX, Il03BOJIIDOIJU!X ynpoCTHTI, IlOCTaHOBKY 38,1:taqH IIO cpaBHe-
HHD C TeopeTUKO-IlOJI8BOH q>OpMyJIIIJ)OBKO,. . 

B nocJe.n;Hee BpeMH: 6HJI npe.zvroxeH 3/ H noJI,YtlM orrpe.n;eJieHHoe 
paSBHTHe/4 3BOJIXlD.HOHHHI no ROHCTaHTe CBSISH (SKC) MeTo.n;, ROTopilli 
npe.n;OCTaB.IDieT HOBHe B03MOltHOCTH npH paCCMOT!)SHHH 38,1:ta"i M~oro TiHC
M TeJI B nepe.llflTHBHCTCROH H,ItepHOit 4)H3HR8 HH8KHX :meprd H 38,l:ta"i 
KBaHTOBoA TeopnH noJlll, CymecTBSHHNM .n;ocToHHCTBOM 3KC-MeTo.n;a HBJISieT
CSI TOT !paltT, qTo npH npH6.1IBJteHHOM pemeHHR 3KC-ypaBHeHHii WlTpHUa, 
paccemnm OCTaeTCSI YHHTapHOA H' np!Amrnoa, IlOCROJil,KY npH6JID8HHO 
CTpOHTCSI qiaaa paccesmHSI. IlpH pemeHHH 3KC-ypaBHeHHit MSTO,I{OM noCJie
,I{OBaTSJII,HliX npH6JIID!t8HHR, RaK IIPaBMO, ,Il;1III ,I{OCTHJKSHM pesyJI1>TaTa 
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Tpe6yeTCSI ropa9.D;O M8Hl,11188 qHCJIO HT8p~, qeM B 06H~OM llOJJ;X.0.D;8/S/. 
Cpe.n;a ~yrax llOJJ;X.O.D;OB ( CM. ,HanpHMep' 6-87)' OCHOBaHHllX Ha YHHTapH-
88.UHR npH6JIIDKeHHOil 8MIIJll!TY~,3KC--MeTO.D; BH'A8Jlll8TCSI OTHOCHT8RbHOH 
npOCTOTOH. 3,r(ecb y.n;aeTCSI BO MHOrHX CRYqaruc o6OHTHCb 6es rpoMO8,D.KllX 
~HCJI8HHWC pacqeTOB H llOR~HTb pemeHHe neRoro J).lJ'Aa/sa,u,q, OTHOC.llUIHXCR 
K npo6ReMe MaRoro qaCJia T8R, B aIIa.lIHTJrlq8CKOM BM8 4•9 .B CBR3H COT
MeqeHHHMH .D;OCTOHHCTBaMH 3KC--MeTOM npe.n;CTaBJllleT HHTepec npHMeHeHHe 
BToro MeTo.n;a K onncanmo llHOH-R.IJ;8pHHX CHCTeM. 

UeRb pa6oTH -

npm4eHeime 3KC-MeTo.n;a MR onneatt:wi nponecca ynpyroro pacceRH:wi 
Il-MesoHoB Ha RerRRX ~ax H nponecca noporoBoro qx>TopoJK,IteH:wi n°
MesoHoB Ha Rer'lamllax R,IJ;pax; cpopMyJmpoBlW. o6o6meJmR :,KC-MeTo.n;a; Hc
CJie.n;oBaHHe noBe.n;eHM TpexqacT~on MHHH pacceRHM B npe.n;eRe HyRe
Boii BHepr:im CBR8Irl Mirllll8Hl1. 

HafiHruI HOBH8Ha H llO8ltTJrlq8CRB.ll geHHOCT~b 

B 'AHCCepTarum BnepBHe Ha OCHOB8 3KC-MeTo.n;a paccqHTaHH .n;eiiCTBH
T8RbHH8 qacTH MHH llHOH-R,IJ;epHoro pacceRHM Re ~ MR R,IJ;ep OT 

d, .n;o 23 Na. . 06Hapy2Kena Ma6a.a 8aBHCHMOCTb · Re A a :rrA oT CTPYKTY-
pu pacCMaTpHBaeMHX R.IJ;ep H snaqJrlT8RbHB.ll qyBCTBHT8RbHOCTb K 8R8M8H
Tap.HHM MHHBM. xN -pacceRHM. IIpoBe.n;eHaoe ncCJie.n;oBanne yRasHBaeT 
Ha TO, qTo H8 HH8KO8HepreTJrlq8CRHX .D;aHHHX no llHOH-R.IJ;8pHOMY pacceRHRIO 
HaA82KHB.ll HHqx>pManHR O CTPYRTYP8 R.IJ;pa MOlK8T 6HTb no~eHa JIHlllb llplrl 
cymecTBeHHOM yToqH8HmI axcnepHMeHT8JibHOro 8HaqeHHR Irl8OCKa.1lllpHOli 
KOMITOHeHTH .Il,1IHHH · :IC N -pacceRHIDI. 

HoBHMH pesyRbTaTaMH RBJISleTCR TaKJKe onneattne nponecca noporoBo
ro qx>TOpOJK,It8HM n°-Me80llOB Ha ReMailmax R.IJ;paX Ha OCHOBe ypaBH8HHil 
3KC-MeTo.n;a. BnepBHe H~eHo noporoBoe sHaqeHae aMURHTY~ qioTopollr,ll;e-
HHR Ii°-Me30HOB Ha ~e 6 L,l , KOTOpoe OllHCHBaeTCSI Krut. TpeXT8Rb-
HruI CHCTeMa Ha OCHOBe ypaBHeHJrlli ~eeBa. 

Ilp8MO2K8HO o6o6menne 3KC-MeTo.n;a, IlO8BOJUUJI1188 HCllORb8OBaTb B 
RaqecTBe HaqaJibHOrO YCJIOBHR peweHHe 3aAaqn npH JII06OM snaqeHHH KOHc-· 
TaHTH CBSI8H. B RaqecTB8 npHMepoB H~eHH nonpaBKH K MO.D;8Rll: WHKCHpO
BallHllX neHTpOB H paCCMOTpeH B~, OTBe'WJW(Hii H8IlpJil,IOMY B8aHMo.n;ettcT
BHlO. 

BnepBHe noKasano, qTo B npe.n;eRe HyReBoil BHeprirllrl CBR8H Mmllenn 
npH nepe8OHaHCHOM xaprutTepe B8aHMO.D;8HCTBHR CTaRKHBa!OlllllXCR qacTHU 
TpexqacT~aa MHtta pacceRHHR onpe.n;eJmeTca JIHWb CYMMOil MHH pacceR
HHR Ha OT.D;8RbHHX COCTal3.1illIO!l\HX. IloRYqellllHii pesyRbTaT HCITORb8OBaH B 
xaqecTBe HaqaJibHoro YCJIOBHR MR YpaBH8HHii 3KC-MeTo.n;a. 
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Il~eHHHe B 'AHCC8PT8.UHR pesyRbTaTH MoryT 6HTb HCilORhSOBaHH 
MR .D;8JibH8HW8ro pa8BHTM TeopHH IllrlOH-R,IJ;epHHX CHCTBM. Ilpe.n;CTaBJlll8T 
HHTepec npHM8ll8HH8 paSBHTllX M8TO.D;OB MR ~eTa nponeccoB norROI118HHR 
H HCnyCKanIDI Il--M830llOB ~aMH, qTo IlO3BO~O 6H, HanpHMep, paccqa
TaTb MHHMHe qacTH MHH IlHOH-R.IJ;8pHoro pacceRHIDI. Ilo~eHHHe pesyRb
TaTH, OTHOCSllllH8CR K OUHCanmo qx>TOpOJK,It8HHR n°-Me80HOB Ha ~ax. MO
ryT 6HTb HCilOJibSOBanH npH aHaRH88 nponecCOB qx>TOpOJK,It8HIDI ~,YI'HX 

qacTmi;, HanpHMep ~ -M83OHOB H B8KTOPHHX M83OHOB. IlpeMOJK8HHOe 
o6o6meHH8 3KC-MeTo.n;a MOlKHO npHMeHRTb B 3aAaqax aTOMHOH H R,ll;8pHOH 
wnsHKH, B KOTOpHX y.n;o6no BHa'IMe pacCMaTplrlBaTb HeKOToputt Toqno 
pewaeMHil MO.D;8RbHHH ~an. a saTeM nepeilTH K peaRbHoii CHCT8Me nyTeM 
BBOJIJJWm no "KOHCTaHTe CBRSH". 

.UoxasaHHoe B .n;accepTanHH npe.n;eRbHOe COOTHOID8HHe_ MR TpexqacTJrlq
noii .n;mnrn pacceRHHR B ~ae nepesoHancHoro xaprutTepa CM noResno 
npH .D;8JibH8HW8M H3ytl8HHH CBOHCTB Tpe:,cqaCTJrlqHHX CHCTeM. 

IlpoBe.n;eHHoe B .n;accepTaumi: HCCJI8.D;OBaHH8 IlORa88JIO BqXpeKTHBHOCTb 
HCllORb3OBanIDI 3KC-MeTOM MR OllHCaHIDI IlHOH-R.IJ;8pHoto BSaHMo.n;eACTBIDI 
npa HH8KHX 9HeprIDIX. 13aJEHHM npe.n;CTal3JI!i8TCR o6o6menae paSBHTHX Me-
'.l'.O.D;OB Ha ~ 6oRee BHCOKHX BHeprlrlli. • . 

ORe.uylOllll!e pesYRbTaTH BWIBHraJOTCR ,zum SamHTH: 

I. B!mo.n; B paMRax 3KC--MeTo.n;a BHpruteHd MR .n;eAcTBHT8Jll,liHX qac
Teil MIDI .naon-R.IJ;epnoro paccerunm. CpaBHeHHe no~eHHHX Ha ocHoBe 
9THX BHpallteHd pesyRbTaTOB C ~yrm,m pacqeTmm H 9KcnepHM8HT8JibHH

MH .D;aHHHMH MR R.IJ;ep OT d .n;o 2'Nit 
2. HcCJie.D;OBanHe SaBHCHMOCTH .n;ettcTBHT8RbHHX ti:acTeii MHH IlHOH-· 

R,IJ;epHoro.pacceRHHR OT CTPYRTYPH ~ H paSJIHtlHHX axcnepHMeHTaRbHHX 
Ha6opoB MIDI· :,t,N -pacceHHHR. 

3. PesyRbTa'l'll.T8Op8TJrlq8CKOro HCCJI8.D;OBaHIDI, npoBe.n;eHHoro Ha 
ocHoBe 3KC-MeTo.n;a, MR nponecca qx>TopoJK,IteHIDI n°-MesoHoB B6RHSH 
nopora Ha ~ d , JHe , aH , L;. .• 

4. Ko.mrqeCTBeHHO8 HCCJl8,lJ;O:ea.HHe aiMJexTa .D;BOitHoro yqeTa 
nepepaccEl.fIHlrlt . Il-MesonoB. 

5. ~PlfY~HpOmta BOSMOXHoro O606memt1I 3KC-MeTo.n;a Hero HCUOJU,
SOBaHHe MR BWCOM sa PaMltH MO.n;eD WHKCHpoBaHHHX nenTpOB n oneHKH 
B~ Henpm.1oro BS!WMO.D;eiicTBHR MR std. -CHCTeMH. 

6. HCCJI8.D;OBanHe IlOBe.n;emtlI Tpe:,cqacTaqnott MHHH pacCeHHIDI MR 
HepeSOHaHCHOro BSaHMO~eACTBHR H8JI8TB.Illll8i qacT~ C COCTaBJ.IJD'.JIItHM 
MHm8HH B npe.n;eRe nyneBott 9HeprHH CB/l8H Mmll8HH. HCITOJU,8OBaHH8 no
~eHHoro pe8YRbTaTa B RaqecTBe HaqaJibHOro YCJIOBHR MR peweHIDI 
SKC-ypaBneHHA. 
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Anpo6a.urur pa6o_TH 

PeayJII,TaTH, nOJIY'ieHHHe B .I{llCCepTawm, .I{ORJIB,nHBaJmCI, -n o6cyJK,D;a
JIHCI, Ha ceMHHapax JI'I'cI? O.IBIB, HIDIH~ MI'Y, Ha IT Bcecoro3HOM ceMHHape ITO 
aKcITepHMeHTaRI,HHM ncCJie.I{oBaHRllM Ha Me3oHHoii qia6pHKe lliil1 AH CCCP 
(3BeHnropo.I{, I98I), Ha Xlll CoBemamm no Teop1m KBa.HTOBWC ClICTeM 
HeCKOJII,KliX 'laCTlm c CWIIBUM B3aHMO.I{eiicTBHeM (T6wrncn, I98I) n 6HRn 
npe.I{CTaBReHII Ha IX MeJK,D;yHapO.I{HyID KO.HipepeHUHJO ITO npo6ReMaM: HeCKOJII,
KHX TeJI (OperoH,1980). 

Uy6JuntagIDt 

no pe3JJII,TaTaM .I{IICCepTawm ony6RHKOBaHO IlllTI, CTaTeii. 

()<n,eM,....lli!60TH 

.ILnccepTar(HII COCTOHT ll3 BBe.I{6HWI, qeTupex rRan OCHOBHOro 
CO.I{epJKaHWI, 3aKJiroqeHWI n qeTupex npMOXeHnii, CO.I{el)lKHT 120 CTpaHlm 
ManumonncHoro TeKCTa, 13 pncyHROB n 9 Ta6~. En6Rnor~WleCKnll 
cnncoK .IIllTepaTypu BRJIIOllaeT 133 HaHMeHoBBHIDI. 

COJ[EPJKAHlIB PAEOTH 

Bo BB686Hllll CO.I{el)lKHTCJI KpaTKOe o6cyJK,D;eHHe npo6JieMl:I onnCaHll/I 
B3aHMO.I{6llCTBll/I Il-Me30HOB C H,IU)a.Mll, o6cyJK,D;eHHe TeopeTW!eCKIDC cxeM, 
B .PaMKaX KOTOpux CTpOHTCJI Te MR HHHe acneKTH nnoH-H.I{epHOii .I{HHa
MHK~. KpaTKO nMaraeTCJI 8KC-MCTO.I{ n o6cyJK,D;aeTCJI TO MeCTO, KOTopoe 
OH 3aHUMaeT cpe.I{ll .I{pyrnx MeTO.I{OB, OCHOBa.HHHX Ha YHHTapnaawm npII6- ~ 

JIIIXeHHOii fillITJillTy.I{ll. PacCMOTpeHa 06maH CTPYKTYpa .I{lICCepTawm. 

IIepBaH rJiana nocBHmeHa npllMeHeHHID 8KC-MeTO.I{a .I{RH HaxOJK,D;eHWI 
.I{6llCTBHT6JII,HllX qacTeft .I{RnH IllIOH-H.I{epHOrO paccemnm • 

§ l C0.1{6.PJ!tllT IlOCTaHOBKY 3a,I{aqn. B § 2 Ha OCHOBe 8KC-MeTO.I{a 
' paCCMaTpHBaeTCJI 3a,I{a'la O paccerurnn .I{BYX qacT:im, noHCHHIDTCJI OCHOBHIIe 

o6o3HaqeID!ll ll npnBOMTCJI qx:>pMYRH, Heo6XO.I{HM!,16 B .I{MI,HefuueM. lIOKa3H
BaeTCJI, qTo B ~ae, KOr.I{a B3allMO.I{6llCTBne 3a.I{aeTCH B Bll.I{e $ - BM..; 
HOBoro o.I{HotJJieHHoro cenapa6MI,Horo noTeimmua, TO .I{ByxqaCTW!HaH 
.I{Jllllla paccerurWI KaK cpyHKqlill !f HMeeT BR.I{ 

aaexp 
a.(9)= 1.-lff;-ae,cp(g--1) . - ."T" 

-d 

r.I{e a. exp -aKcnepHMeHTMI,Hoe 3HaqeHne .I{BYXlffiCTWIHoi-i ~ pac-, 
CeHHHH, J' -npOTHX6HHOCTI, IlOTeimH8,}Ia. 

B § 3 noJiyqeHO BHpaxeHne .I{RH .I{eilCTBHTeJII,HOi-i qacTn IlllOH-H.I{ep-
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HOi-i ~ pacceHHHH B JIHHeiiHOM no KpaTHOCTH sr.N -coy.I{apeHnii 
npu6JrnJKeHnn, KOTopoe .I{RH H.I{pa c MaCCOBHM qnCJIOM A, qnCJioM npoToHoB 
z n qnCJioM HeiiTpOHOB N HMeeT. BR.I{ 

a <1> = A a. ± (Z. - N) ii. 
!11:A o i • 

r.I{e 3HaKH ± OTBeqaroT paccemmio noJIOXHT6JII,HlIX II OTPHWlT6JII,HllX 
Il-Me30HOB COOTB8TCTB6HIIO, a BeJIW!HHH iio H li.1. BllpaxaroTCH qepea 
aRcnepHMeHTaRI,HHe ~ 9t N -pacceHHll/I C nOJll!HMJI H30CllHHaMH I/2 
a 3/2 CJie.I{yIDlllHM o6paaoM : 

ao=lrCt:n.11+ apx1 +zbi.tt+ az1.r1), 

a.,=-J~ ( en.. 11-t °:,1t¥ I - 8tz. It + ¥0 . 
w 

OTMeTHM, qTo BHpaxeHHe .I{RH a.?ZA He<™OTPH Ha JIHHeiiHOCTI, npn6Jin-
llt6HHH _ no ~N CO.I{el)lKHT, KaK 3TO CJie.I{yeT H3 noCJie,IUrnX qx:>pMyJI, acp-
cpeRTH nepepacceHHHH Il-MeaoHa Bo Bcex nopH.I{KaX. IlpoBe.I{eHHoe cpaBHe
HHe C 3KCnepHM6HTM:&HHMH .I{a.HHHMH WIH H.I{ep OT fi. .I{O lJNa Il0Ka3H
Ba8T, qTo yllte B JIHHeliHOM npli~Hlill HMeeTCJl y.I{oBJieTBOPHTMMioe 
corJiacne noJiyqeHHHX TeopeTW18CKHX · 3HaqeHnii a ~)A C SKCil8pHMeH-
TMI,HHMH, B TO BpeMII KaK JIHHeiiHoe npn6JrnJKeHHe B o6uqHOM IlO.I{XO.I{e 
corJiacyeTCH C OllHTHHMH .I{aHHHMll IlJIOXO. 

B .§ 4 pacCMoTpeHo K:sa,rwaTnqnoe npH6.JrwlteHHe no sr. N -coy.I{a
peHHHM. IloJiyqe1IH11e peayJI1,TaTH cpaBHHBaIDTCJI c aKcnepHMeHTaJII,HHMH · 
anaqeHHHMn H .I{pYrHMn TeopeTWieCKHMH pacqeTaMH. ]WI ir:ol .;.pacceH-
HHH ncCJie.I{oBaHa aanncHMOCTI, OT acN -WIRH. PeayJIETaT corJiacyeTCH 
C pacqeTOM, BllIIOJIHeHBHM Ha OCHOB8 Tpex-iraCTW!HHX ypaBHeH:ri:il wa,zmee

Ba. 
B § 5 ITO.I{BOMTCH HTOrH npoBe.I{eHHOro HCCJie.I{OBaHHH. B qacTHOCTH, 

paCCMa.TpnBaeTCH Bonpoc O CpaBHeHHH IlOCTpOeHHoro "YHHTapH30BaHHOro" 
pH.I{a MHOrOKpaTHoro pacceHHHH C 06~ pH.I{OM BaTCOHa H Bonpoc 0 
TOM, KaKYIO HHcpO~ 0 CTPYKType SI,Iij)a MOJKHO H3BJieqI,,H3yqaH ~ 
nHoH-H.I{epHoro pacceHHHH?, 

Bo BTopott rJiaBe .I{llccepTawm Ha ocHoBe SKC-MeTO.I{a onncan npo
necc noporoBoro qx:>Topo.lK,Il;eHHH II°-MeaoHoB Ha JieMaihIImc H.I{pax. 

§ I CO.I{eplltHT RpaTKmi o6aop 3RCnepHM8HTMI,HOro H TeopeTli'l'.eCKoro 
MaTepHaJia no qJOTOpO.li!,Il;8HlIID Il-M830HOB B6Jin3n nopora Ha JieI"m:limnx H.I{
pax H ITOCTal!OBltY 3a,I{aqn. 

Bo BTOpOM napa.rpaq,e paCCMOTpeH nponecc <pOTOpO.li!,Il;eHHH n°-Me30HOB 
Ha .I{8HTPOHe. Haxo.I{IITCJI npa6JimlteHHoe·pemeHHe 8KC.;.ypaBHemm: WIH 
BOJIHOBOi-i. ~ 1rcl-01i:cTeMH, 'aHaJm3lIJ)Y8TCJl BK.IUlJt B 8TOT nporteco 
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N N -BsaHMo.IteiicTBIDI n KOJill'leCTBeHHo ncCJie.eyeTCJI Borrpoc o pOJin aqr
~KTOB .I(BoiiHoro yt1eTa nepepacce.mnrli Il-MesoHoB. Ha.ii):teHHoe sHa'leHne 
a.MIIJillTY.I(l1 M rlll-'Jl.•d. = -8, 2 . 10-3 ilil,t HaxO.I(llTClI B corJiaClill C 8KC
nepHMeHTa.Jll,HWII M ;: -91,0d, = (-8,90 ± 0,45). rn-3 w. 

B § 3 ll § 4 paCCMOTpeH nponecc <pOTOpOlK,IlOHKil n°-Me30HOB Ha M-
pax J He , 3H n 8 L;, . Ha.ii):teHHoe sHa'leHne aMIIJmTY.I(l1 .zvm 
Jl.IU)a 3He , paBHoe - 5,85 • rn-3 w, .I(OBOJII,l{O xopomo corJiacyeTClI c 
axcnepHMeHTaJihlIHM ( MJ";~.. . oJu = (-5,80 ± 0,60) • rn-3 11.M). 

' O ne-- !}1, ne 
,lJ,7m R,IJ;ep 3H n l, l axcnepHMeHTaJII,HllX sHa'lemnt norui HeT. IlOJiy-

'lemrue TeopeTll'lecKHe 3Ha'lemm: paBHbl: M ¥1H-'Jl.°"H = - I0,I • 
rn-3 WM, n M ¥~, _ !llu 'Li = - 6,3 • rn=-3 illM, nplllleM SIJU)o 
'L, 6wro OilllcaHO KaK CllCTeMa ll3 Tpex TeJI , d.. + n,. + p, Ha OCHO

Be ypaBHeHHH 4>a,zuteeBa. IloxaaruIO, 'ITO HaH.I(eHHM BOJIHOBM cI>Y.HKUIDI M
pa 81..i xopomo onncHBaeT aapR,IJ;oBHii cpoJlM!IrutTop aToro R,IJ;pa npn Ma

JlliX nepe.I(a.HHblX m.myJII,cax. 
B § 5 o6cylK,Z{aJOTClI IIOJIY'lOHHlie peayJII,TaTli npEMeHeHIDI 3KC-MeTO.I(a K 

onncaHmO nponecca cpoTopolK,Zlemm: n°-MeaoHoB Ha R,IJ;paX. 

. B TpeT1,e« rJiaBa npe)t]IoxeHo o6o6meHne 3KC-MeTo.I(a n pacCMOTpeHU 
npm11epu ero·ncnoJI1,aoBaHIDI. 

B § I OTMe'laeTCJI, 'ITO "eCTOCTBOHHM" <pOPMYJillPOBita 3a.I(a'lll Ha oc
HOBO 3KC-MeTO.I(a, npll ROTopoii Ha'la.Jll,Hl:le YCJIOBRII OTBO'laJOT CJIY'la!O, 
KOr.I(a B3aml!O.I(OHCTBllO BliKJIIOIIOHO (ff= 0), MOXOT 6UTI, o6o6meHa. B pe-
3YJII,TaTe TaKOro o6o6meHIDI B Ka'IOCTBO Ha'laJII,HliX YCJIOBllH MOXHO llC
IlOJII,30BaTI, pemeHlle ,IVISI. .mo6oro MO.I(OJII,HOro raMWII,TOimaHa, TOM caMliM 

OIWCliBaTI, a~ CllCTOMli Ha'lllliaSl He OT CB060.I(HOro .I(Bmitemm, a 
OT HOKOToporo IIPOH3BOJII,HOro g. = ff o • . 

§ 2 IIOCBSilllOH BliBO.I(y OCHOBHUX ypaBHeHHH o6o6meHHott <pOpMYJillpOB
Kll 3KC-MeTO.I(a. 

B § 3 Ha OCHOBO IlOJIY'lOHH!lX ypaBHOHHH,paccMOTpeHa 3a.I(a'la O pac
cerunm: 'laCTm:J;U Ha CllCTeMe .ItBYX CM3ailllliX 'laCTHU. 3BOJI!llU10H.Hrul 
ROHCTaHTa ff ' CTaBRTClI nepe.I( IlOJIHliM raMHJII,TOHllaHOM Mlil'.mOHlil. Ilo
Ra3UBaOTCJI, 'ITO_ IIpH g, = 0 aa,na'la pemaeTClI TO'IHO Iii 'ITO HCilOJII,30Ba- • 
HHe ypaBHemtii 3KC-MOTO.I(a MOXHO pacCMaTpllBaTl, KaK crroco6 BliXO.I(a aa 
PBMKR npn6JIID!teH:rur cpllKCllpoBaHHblX neHTpOB. IlocTpOOHO npH6JIID!teHHoe pe
meHHe 8BOJIRIIUIOHHblX ypaBHOHllH H npoBO.I(OH KOJill'IOCTBOHHUH pac'leT 
)t]IHHli pacceJUmll 3rd_ -CHCTOMli C UOJII,D .I(OMOHCTpaUllll •3q:JpeKTHBHOCTH 
MOTO.I(a. 

§ 4 Ta.Kllte nocBSillleH pacCMoTpemm TpeX'lacTH'IHOii f!i.d ,-cncTeMU 
B CJIY'lae, KOr.I(a,8BOJilllUHOHHaJI KOHCTaHTa BliKJilll'laeT B3aHMO.I(OHCTBHO 
MOllr,I!Y 'laCTnnaMH MHIIIOH!il'.. Ilpn TaKOH <pOp,!j'JlllpoBKO HMOOTCJI B03MOXHOCTI, 
.zvm oneHKll BKJia,na oT TaK HasuBaeMoro HenpRMoro BsaHMo.I(eiicTmm, xo-· 

6 

'f 
,1 

I! 
,l 

I 
I 

I 
)'. 

l'I 
L 
;~t 

TOpliH .IVISI 'J[.d. -CHCTOMU COCTaBJIJieT' ~ 35%. H~eHHOe 'IHCJieHHoe 3Ha
'IOHHO )t]IHHl:l 'Jed -paccemnm xopomo corJiacyeTCJI C paC'IOTOM Ha OCHOBO 
ypaBHelillH \Ila,neeBa H !lKCIIOpHMeHTaJII,HOii BeJmllllilOii. 

' qeTBepTM rJiaBa IlOCBSilllOHa llCCJIO.I(OBaHmo IlOBO.I(OHWI TpeX'laCTll'l
HOH )t]IHHl:l paCCOJllIIDI B npe.I(eJie HYJIOBOH 3Heprm1 CBR3H MnmOHH npn 
Hepe30HaIICHOM xapaxTepe CHJI H llCilOJil,3pBaHmo H~eHHoro 3Ha'IOHllfl B 
Ka'IOCTBe HU'laJil,HOro YCJIOBIDI .IVISI 3KC-ypaBHemtii. 

§ I CO.I(OJ)JKHT IlOCTaHOBKY aa,na'IH. B § 2 npe.I(OJI HYJIOBOH 3HeprHH 
CM3H MHmeim llpOaHWili3HpoBaH. B pa1,llW.X MO.I(OJill gJHRCHpoBaHH!lX neHTpoB. 
IlOKa3aHO, 'ITO B 3TOM npe,neJie tJJieHH, OTB0'1!8.Dl1ll0 nepepacceaifiL<JM, OT
cyTCTBYJ)T. 

B § 3 HCCJIO.I(OBaHHe npe.I(OJia HYJieBoii 3HeprHH CBR3ll MRmeHH .IVISI 

)t]IHHl:l paccemtIDI npoBO.I(llTCJI Ha OCHOBO TO'IH!lX TpeX'iaCTll'IHliX ypaBHO
HHH il>a,JmeeBa. IlOKa3liBaOTCJI,' 'l{TO B npe.I(eJie HYJIOBOii ::meprHH CBfl3li 
MnmOHll TpeX'laCTH'IHM ,lt]IHHa pacceJUmll TaK XO,KaK B MO.I(OJII,HOM npm11e
pe, onpe.I(eMeTCJI CYMMOil aJieMeHTapHUX )t]IllH pacceHHIDI, T.e. nepepac
cesmrur B 8TOM npe.I(OJIO HC'I03aJOT. 

B § 4 IIOJIY'lOHHOO COOTHomeHne MOllr,I!Y TpeX'laCTH'IHliMH'H .I(Byxqac
TH'IHliMR )t]IllliaMH pacceHHM B npe.I(eJie HYJIOBOH 3HeprHH CM3H Mlil'.mOHH 
HCilOJil,30BaHO B Ka'IOCTBO Ha'laJII,HOro yCJIOBllfl npll onncamm )t]Illlili 
pacceflHllfl Il-M030HOB Ha 'AOHTpOHO na OCHOBO 3KC-MeTO.I(a, ROTOpliH B 
.I(ruIBOM CJIY'lae II03BOJ!flOT HaiiTH BKJia,n OT 'IJIOHOB, CM3aHH!lX·C OTJIR'lll
eM OT HYM 8HeprnH CM3H MHlIIOHH. 

B § 5 np0BO.I(OHO Ka'IOCTBOHHOO cpaBHOHHe pacCMaTpllBaeMoro CJIY'lM 
HepeaoHaHcHoro B3aml!O.I(ettcTBM HaJIOTaIOOIOil 'laCTllUli c cocTaBJISDJill}IMH 
MmllOHH co CJIY'laOM pe30HaHCHOro B3anMO.I(OHCTBM BCOX Tpex 'laCTllU B 
npe.I(eJie HYJIOBOH aHeprHH CM3H MHmeHJil'. ll npHBe.I(OHli Ka'IOCTBOHHIJ8 coo6-
paxeHIDI Ha CJIY'laH o6o6meHIDI pacCMoTpeHHoro npe.I(OJII,l{Oro cooTHomemm 
Ha fl, -TOJII,HliO CHCTOMli • 

B 38.RJIIJ'IOHHH npHBO.I(OHl:l OCHOBHliO pesyJII,Tam, IIOJiytlOHHliO B 
.I(HCCepTruum. 

B IIpHJIOlltOHHH A Ha OCHOBO YpaBHOHHH il>a,JmeeBa .IVISI pacCOJllIWI 

Il-MeaoHoB ·Ha .I(ettTpoHe aHaJIHsupyeTClI BKJia.zt NN-B38l!MO.ItellcTmm B 
CTaTH'IOCKOM npe.I(OJie. 

B IIpHJIOEOH.IDI E . aj>opMyJillpoBaHa TpemcTH'IHM MO.I(OJII, R,Iij)a 'Li 
B IIpHJIOEOHHH B Haii.I(OHO B CTaTH'IOCKOM npe.I(eJie TO'IHOO pemeHHO 

CHCTOMU HHTOrpaJil,HliX ypaBHeHllH il>a,JmeeBa .IVISI )t]IHHl:l !It.cl -paCCOJllIRll. 

B IIpHJIOJltOH.IDI r npHBO.I(HTClI ypaBHOHWI il>a,JmeeBa .IVISI. pacceflHIDI 
'laCTRnl:l Ha .I(OttTpoHe C ytlOTOM ROHO'IHOCTH pa.neyca .I(OttCTBWI CHJI 
H CilHHOBOH (H30CilHHOBOfi) CTp,YltTypl:l B3aml!O.I(OHCTBHH. 

7 



:! 

I 

i 

i' 

0CHOI3Jllle pe3yAbTaTH. ITOAfleHHHe B ,mi:ccepTagI;!H 
~ 

l. B paMKaX SKC-MeTO,Ita ITOAy-qeHH BHpa.lKeHIDI ,nJiil ,n;eilCTBHTeJII,HOil 
"laCTH MHHH ITHOH-smepHoro paccerunm, corAaCHO KOTOpHM BHrromeH 

2.Ju pactieT ,nJiil smep OT d, ,n;o /VQ. • Pe3yAbTaTH pactieTa CpaBHHBaKJT-
ClI C ~yrHMH pactieTaMH H 3KCrrepHMeHTOM. Hatt,neHHHe 3HatieHIDI xopowo 
cor~CYJOTCSI C 3KCrrepHMeHTMLIIHMH. HcCJie,n;oBaHa 3aBHCHMOCTL ,n;eilCTBH
TeALHOil tiaCTH .It,JIHHl:l ITHOH-smepHOro paccef!HIDI OT CTPYKTYPH pacCMaTpH
BaeMHX smep H OT Ha6opoB 3AeMeHTapHHX .It,JIHH 9C N -paCCMHllll. 

2.· Ha OCHOBe SKC-MeTO.na HCCJie.noBaH rrponecc qJOTOpo~eHIDI rr0-
Me30HOB B6AH3H nopora Ha Aertiailnllix smpax: tL , .JHe , 3H , 6Li. 
IloAytieHHHe 3HatieHHH aMMHTY.It qioTopo~eHHH Ha smpax cl H 3He xo
powo cor~CYIOTC/1 C 3KCrrepHMeHTMLHHMH .ItaHHHMH. ,IJ.,m H.J:tep 3H H GL,i 

c.neAaHO TeopeTHtiecKoe rrpe.ncKa3aHHe, npHtieM H.ztPO 6Li. paccMoTpeHo 
Ha OCHOBe ypaBHeHHii: cro,rr,.neeBa ,nJiil Tpex tiaCTHIJ, : ,L + 11, + p . Hail.IteH
HOJI BMHOBaH qiyHKIJ,M HJtpa 6li xopomo orrHCHBaeT aKcnepHMeHTML
HHe .ItaHHHe no 3aPH.J:tOBOMY qiopr$R.Topy H.J:tPa rrpH MaJillX nepe,n;aHHHX HM
nym,cax.06Hapy,iteHa CJIB.6M tJYBCTBHTeJil,HOCT:I, aMIIJil1Ty,D;H nponecca qJOTO
poomemm n°-Me30HOB K .Ha60paM Tr N-,n;WllIHX li K YHHTapH3aumI, .ztaBae.:. 
Moil SKC-MeTo.n;oM. IIpoBe,n;eH KMHtieCTBeHHHil ru1MH3 pMH ,n;noilnoro 
ytieTa nepepaccemnm Il-Me3oHoB. 

3. IIpe.It,JIOJKeHO o6o6II(eHHe 3KC-MeTo,n;a, no3BOJilllOll!Se B Ka"ISCTBe 
Ha'IMLHHX YCJIOBHil KCnML30BaTL H3BeCTHHe pe~eHIDI MR HeKOTOporo 
MO.IteAnHoro r8MWThTOHHaHa MH ,nJiil HeKOTOpoil tiaCTH HCXO.ItHOro rruiML
TOHHaHa. IlpH 3TOM OCTaBWaJIC/1 'IaCTL r8.MHJILTOHHaHa He 06f!3aTeALHO' 
,n;o~a 6HTL MaJioil. Ilpe.It,JioJKeHHoe o6o6II(eHHe SKC-'MeTo.na ~cTpli!)yeT
ca .ItBYMH npHMep~, CM3aHHHMH C 'JC d., -CHCTeMoil. B nepBOM rrpHMe
pe B Ita'IeCTBe Ha'IMLHoro YCJIOBIDI B3f!Tli peweHHHllO MO.It~ qiHKCHpOBaH
HHX IJ,eHTpOB. Ilorul3aHO, KaK C IIOMOll!LIO 3KC-MeTo.na MOJKHO,,BHilTH .3a 
PaMRH 3TOil MO,n;e~. Bo BTOpOM rrpHMepe paCCMOTpeHa 3BO~ CHCTeMH 
no KOHCTaHTe, BKJIIO"laIOIIleil B3aHMO.zteilCTBHe Me~ tiaCTHWlMH MHWeHH. 
OIJ,eneH BKJia,n; OT HellpaMOro B3aHMO,n;eilCTBHH. IlMytieHHHe B paCCMOTpeH-
HHX npHMepax 3HatieHHH .ItJIHH !J(;d.,. ;..pacceHHHH Haxo.n;HTC/1 B. COrAaCHH 
c pactieToM Ha oCHoBe ypaBHeHHii ~eena. 

4. B npe.n;eAe HYABBOil 3HeprHK CM3H Ml!IIIBHH HCCJie,n;oBaIIo IIOBe.ne
HHe TpeXtiacTHtIHoi .ItJIHHH pacceHHHH O.ItHOil tiaCTRIJ,11 Ha'c:ea:3alIHOil nape 
H3 .ItByx ~yrHX npH YCJIOBHH, "ITO B3aHMO.IteilCTBHe HaABTaIOII\eil "laCTHIJ,H 
C '!aCTHIJ,aMH MHWeHH He HMeeT pe30HaHCHOro xapaKTepa. IlOKa3aHO, "ITO 
B 3TOM npe.neAe TpeX'!aCTH'IHM .nmma paCCeHHHH paBHa CY!vfMe 3AeMeHTap
HHX .nmm, T.e. nepepacceHHIDI OTCYTCTBYIOT. HcCJie.ItOBaHHe npoBe.neHO 
B MO.IteAH qJHKCHpOBaHHHX IJ,eHTpOB H Ha OCHOBe TO'IHHX TpeXtiaCTH'IHHX 
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ypaBHeHHil wa.rr.n;ee:sa.. IloAy-qeHHoe cooTHomeHHe Me~ TpeXtiaCTll'lHoil 
H .ItBYXtiaCTH'IHHMH MHHaMH pacceHHll/l B rrpe.n;eAe HYAeBoil a~eprHH CM3H 
MHWeHH Hcnom,30BaJ10 B RatieCTBe Ha"IMLHoro YCJIOBHH llPH OllHcaHHII 

f/'l ol- paccef!Hll/l B SKC-MeTo.ne' KOTOpllil B .D;aHHOM CJiytiae npHMeHeH 
.D;JIH HaxOE,ll;emm 'l'J.IeHOB, CB.II3aHHHX C OTAHtIHeM OT HYJI.ll' aHeprmi: 
CM3H MHWBHH. IlMytieHHHe TaKHM cnoco6oM 3HatieHM .ItJIHHH 91: d-paccea
Hllll xopowo corAacy10TC1I c 3KCrrepHMeHTam,HHM. 
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