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OBI;AH XAPAKTEPMCT¥1KA PAEOTH 

AKTYaJr:bHOCTh npo6JleMbl. Vl3J"ieH.lie npoueccoB B3aM.·AO.n:eAcTBWi 
t!JOTOHOB c a,lij)OHaM.0. Il03BOJme·r HCCJie,n:oBa.Th aJieKTJlOMB.rHHTHble CB0.16.­
CT.Ba CHJlhHO B3a.l!MO,n:e!CTByn!U1X qacTHJJ,, 3HaHHe KOTOpliX Heo6xo,n:HMO 
,!VIH IlOCTJlOeHIDi 1·eopHH 3JleMeHTapHb1X qacTHJJ, H HX B3a.HMO,n:e:ilcTBWl. 
Eea HCCJie,n:o.BaHIDi 3Tl4X npoJJ,eCCOB HeBOaMOlKHO H3J"IHTh MHOrHe CBO!­
CT.Ba ~pOHOB. 

0,n:H.HM H3 npoueccoB TaRoro THna RBJUieTCR peaKJJ,HR ~OTOPOE­

,n:eHJ1J'I o.n:HHO'IHHX nHoHoB Ha HYKJIOHaX t N - N ?r . 06JiacTh aHep­
rKI!: woTOHOB .n:o 500 MaB ,ll,JLIJ. aTKX peaKJ.Ulii H3J"ieHa HaH60Jiee xopo­
mo. B aToA o6JiacTH B036YJll,ll;aeTCR pesoHaHc P33(I236) H Mo~eT npo­
flBJIRT.bCR pe30HaHC Prr<I470). VIHqiopMal.l,Wi 06 3Tlill COCTORHHJ!X 
BaJKHa ,!VIH npoBepRH cymeCTBYlllfilX MO,n:e.n:en H CHCTeMB.TRKH 3JleMeH­
TapHHX qacTHJJ,. HayqeHHe npoueccoB i1/0TOpoM.D;eHWi no330JmeT no-
C TaBHTh ~aq~r rqioBepKH Teopen!qecKKX Mo,n:eJiell 3THX npouecccB 

(,n:HcnepcHOHHble COOTHOWeH.li!Ji) H CBOICTB CHMMeTpHH aJieKTPOMarHHT­
HblX B3aHMO,n:e!CTBIDl a,lij)OHOB. 

,lJ,1m peweHHR BCex aTHX ~aq Heo6xo,n:ll!Mo o.n:Ho 3HaqHo onpe.n:c­
JlHTh aMWIP.Ty.n;i:ii llpouecca H3 aKcnepHMeHTaJihHHX ,n:aHHblx, qTo Boa­
MOMHO npz HaJIH'IHH .n:ocTaToqaoro o6~eMB. ~RcnepHMeHTaJihHOA HHWOPMa­
J.J,HH. COBOKynHOCTh 3KCnepHMeHTOB, Heo6xo,n:HMLIX ,n;JIH 3TOI JJ,eJIH, 
Ha3HBaeTcH noJIHHM onliTOM. Ma BCe! coBoKynHOCTH _Heo6xo.n:HMhlx ,n;.nH 
ocymeCTBl!eHH.11 IlOJIHOro Olli:iiTa .n:aHHHX IlOKa H3MepeHH TOJibKO qeTlipe 
He3aBHC.l!MblX 3KCnepHMeHT8JlhHliX BeJIIfqY.HJi (Ha6JIIQIJ;aeMblX), qTo HBHO 

He,n:ocTaToqHo .n;.nR peaJIH3aUlllH IlOJIHoro onHT~. IloaToMy .n;.nR onpe.n:e­
JieHIDI aMIIJIHTY.D: H3 3KCnepHMeHTaJihHliX ~aHHliX Heo6xo.n:HMH .n:onOJIHH­
TeJihHlie TeopeTnqecue npe,n:nOJio~eHM. 

B o6JiacTH aHeprH! i1/0TOHOB .n:o 500 MaB aa,n;aqa onpe,n:eJieHWi 
aMI'.JLHTY.D: cyrueCTBeHHO yrrpomaeTCR 6Jiaro.n:apR B03MOJ11'.HOCTH HCllOJih30-
BaHIDI ycJioBHR ,n:ByxqacTzqaoA YHHTapHoCTH S -MB.TPHI.l.li. npHBo~mue­
ro K H3BeCTHOi1 CBSI3H npoueccoB qioTopoJi!,n;eHHR ;; 'it' N -pacce.11Hwr 
( TeopeMa ~pMH-BaTCOHa). 3TO ll03BOJmeT COKpaTHTI:. 'IHCJIO Ha6Jixmae­
MliX, Heo6xo,n:l!Ml:ix .n;.nR onpe.n:e~eHWi a.MlIJIHTy,n:. 

HaHMeHhmee 'IHC~o uo,n:eJibHHX npe,n:nOJio~eHH! co,n:eplKHT MeTo~ 
aHeproaeaaBHCHMoro uy~:r:.TmIOJihHOro aHaJizaa (3.HMA) npoueccoB q>o­
TOpollr,D;eEGIH. 3TOT MeTo.n: ll03BOJIWI .D:OCTHrHyTI:. onpe~eJieHHblX ycrrexoB 
B HaXOllr,D;eHHK OJJ,eHOK MY~hTHllOJihHliX aMILllHTy.n:, OOOTBeTCTBJ'i'.lllHX rre-
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pexo.nrua B cocTomnm fl' N -CHCTeMli c op6HTa.l.LbHliMll MOMeHTaMR 

l ~ I ( S , p -rrpe:6Jrnitelille). Ha aTol ncaoBe B psme pae5oT 6wrn 

no.nyqeHlil oueHKH cTeneHe: HapymeHliI.li T-HH:sa.pe:aHTHOCTH aAeKTPOMar­
HH.THlilX B3a111MO,D;elcTBHii a,IJ;pOHOB H xapaRTepHCTIIB p 33 -pesoHaHca. 
0.D.HaKO 3TH pesyAl>TaTl:il .fiBJIJIJU4Cl> He,I(OCTaTO'IHO ~e.ltlWMll. H .11.0CTO­
BepmiMH, TaK KaK pemeHRli Bl:lilOJIHeHmix .no HaCTOJllllero BpeMeHH 
3HMA 61:l~H MHOrOSHa'lmlMH H HeyCTOit<JJilBl,IMH, BCAe,I(CTBHe 11ero Ha6AJ>­
.D.aJIHC.b CKa'IKH H aHOMaJIHli B aaepreTH'JecKHX 8aBHClllMOCT.fiX psma MY­
Al>THnOAl>HlilX aMILll.HTY.11.· 3T.H CBOACTBa pemef.ld B3alllMOCB.fi3aml H .fiB­
llTC.fi c~e.D.CTB.HeM He,I(OCTaTO'IHOI .HHqioJ>MaT.HBHOCTH axcnepHMeHTaJI.b 
.namnu. 

B TaKOI CHTyarnra rrpeit,ne BCero BOSH.HRaeT Heo6xo.11.HMOCT.b 
YTO'IHeHli!.fi sxcnepHMeHTaJil>HlilX .11.aHH.blX e: no.nyqeH.HSi Ka'leCTBeHHO ao­
Bol 3KCnep111MeHTaJI.bHOI HffiPOpMaIUIH. 0.D.HB.KO CYllleCTBeHHl>ll nporpecc 
B 3TOM HB.npaBJieHHH CB.fi3aH c .noporoCTO.RlllHMH H Tpy;u;oeMKJi!MM HSMe­
pea:aro.m, KOTOpl:le He cpasy MoryT 61:lT.b OCYD1eCTBJleHlil. IlOSTOMY Be­
CbMa aKTJaJil>HhlMH .fi~Vl'C.fi sa,IJ;a'IH paspa60TKH MeTO,I(OB IlOJIY'l9HH.fi 
fCTOl'IHI~X H 0,I(H03Ha'IHliX 0Il,9HOK c.MllJIHTY.11. npouecca ip<>Topoll!,!l;eHHH 
cr.HOHOB Ila HyltJIOHa.X Ha OCHOBe HMe!Xllerocn MaTepe:aAa, TO eCTl> B 
yC,lfOBH.fiX He,IJ;OCTaTO'IHOI HH<f>OpMaTHBHOCTH 3KCnepHMCHTaJil>HliX .naHmlX, 
a TaKJKe sa.na11a no.nyqeHH.fi HS pesy~l>TaTOB aRaJIHsa Ha,IJ;e&HliX OIJ,eHOK 
xapaxTepHCTHK pesoHaHca A 33 H rrpoBepKH T-HHB8.pHaHTHOCTH s~eKT­
poMarlillTmlX Bsa:mao.nelcTBHii a.n;pOHOB. 

UeA.h pa60T1:i1 3aMll'laJiac I> B c~e.nJIIlleM: 

- paspa60TaTl> MaTeMaTH'IeCKHe MeT0.11.l:l no.nyqeHIDI O,I(H03Haqfflix 
H ycTolqHBl:lX peweHHA saeproaesaBHCHMoro MY~I>THnOJII>Horo aHaJIHsa; 

- paspa6oTaTI> CHCTeMY ~eHOM9HOAOrH'leCKOro aHaJIH3a 3KCile­
p:i!MeHTaJil>HliX ,IJ;aHHlix, BKJiil'lallJlYD 3TH M9TO,IJ;l:l; 

- HCilOJll>3Y.fi paspa6oTaHHYJO CHCTeMY aHaA.Hsa, HaATH aMnA.HTY­
.11.l:l npouecca ~ N - N'ii B 06.nacTH aHeprHI '1JOTOHOB .no 500 MaB; 

- ;Ia OCHOBe nOJiyqeHHl:lX 0Il,9HOK aMlIJIHTy,I( IIpOBeCTH IIpOBepey 
rrpe.ncKasaHHI .11.Hc~epcHOHHOI TeopHH ~oTopoll!,!l;eH.l'llI, rrpoBepxy T-HH­
Bape:aHTHOCTH o~eKTpOMa~HHTIWX B3a111MO.D.elcTB:r.Ilil: a,I(pOHOB, onpe.ne­
~HT.b xapaKTepHCTHKH !::,. 33 -pe30HaHCa. 

Hayt!HBJT HOBHsaa. BnepBl:le .D.JI.fi oT6opa pemeHHI 3.HMA rrpouec­
coB !f.>oTopolK,lle!IWi IIplllM9HMC.fi MeTO,IJ;, OCHOBaHHlill Ha nprumIDie KpaT-
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11attmero nyTH, Il03BOJIHBWHI OT06paTl> 0.11.HHCTBeHHOe pemeHHe a.HaJIH3a. 
Sa,naqa JHMA rrpoueccoB woTopoll!,!l;eH.H.fi Bne pBl:le paccHaTpKBaeTc.a KaX 

HeKoppeKTHO nocTaBJieRllBR, e: .11.Jl.fi ee pemeHIDi BnepBL!e npe.n.noxelili 
KOHKpeTHHe aJiropHTMhl peryA.apHsall,H~; Ha l4X OCHOBe BIIepBl:le no­
Jiy'ieHO o.naoaHa'IHOe H ycTofqHBoe pemelille MYAl>TmIOJil>Horo aHaJIHsa, 
He Ji!MeD~ee c:.<aqKOB H aHOMaJIHI B sHepreTH'leCKHX 3a.BHC.i!MOCT.IIX 
aMIIJIHTy.n;. To11aoc..-.h, ycTol11.HBocTI> l'l e,n;RHCTBeHHOCTI> nOJIY1?eHHoro 
pemeHWI Il03DOJIH.IU'l: 3Ha~HTeJil>HO IlOBliCHT.b Ha.D.e1lliOCT.b peay~I>TaTOB 
aHaJIKsa .H Bl:IBO,IJ;OB, no.ny'ieHHl:lX HS conocTaBJieH.l'llI pesy~l>TaTOB ana­
AHsa c TeopeTlif'JeCKl'!MH rrpe.n;cRasaHKIIMH, a BMeHHo: 

- BnepBl:le C,IJ;eJiaH o6ocHOBaHHlii! Bl:lBO~ 0 TO~. 'ITO y'ieT B 
.n111crrepcHOHHl:lX COOTHOWeHIDIX BKAa.D.a rrpouecCOB o6MeHa .P H lU -

uesoHaMll yAyqmaeT cor.nacHe npe,n;cKasarud!: .ne:cnepcl'lOHHol TeopliU! 

c pesyJil>TaTa.Ml! MY~l>TWIOJII>Horo aHaJIHsa; 

- c~e.n:aH o60CHOBaHHlill Bl:lBO~ 0 ,IJ;OMHHHpynue! POJIH HSOBeK­
TOpHoA 11acTH aMTIAl'lTY.D;W M1_ ~oTopoJlf,I(eHIDI H pesoHaHCHOM xapaKTepe 

ee SHepreT!f'leCKOA 3a.BHCMMOCTH; 06 OY.BHBa.10HTHOM npoRBJieHim pe-

30HaRCa P11 KaR a.a upoTone, TaK H na HelTpoHe, o BoaMoJKHott npa­

~euocTz Pu K aHTlijteeyWie Ty SU 3 ; 
- llOJITleHlil HOBlJe OIJ,CHKH llJliSl:l aMllJilllTY.11.fi Ml~) H rpaHRil,l:l 

cnpaBe,nJI.HBOCTH T-.ldliBapHaHTHOCTH B sAeKTpoMarHHTHl:lX B::Ja.HMo~ek-

CTBllliX a,JU)OHOB; + 

- IIOJIY'!eHli HOBl:le 0Il,9HKH llOJIIlCHHX xapanepHCTHK t:. 33 -
HS06apl:l; 

- BitepBl:le .l!.3 pe3yJII>TaTOB ilHMA [!QJiy'!eHhl MO~e~:bHOHe38.m:c ri ·­

Ml:le ouelffi.11. pac111eIIJieHIDI MaCCl:l H WKpP.Hl:l D. 33 -HSOMYJl.l>THIIJI· Ta . 

IlpaI<TH'IecKaJi ueHHOCT.h. Paapa.6oTaHHa.a cHcTer.ia qieHoMeHo.110-

rlif'iecKoro aHaJIRsa rrpoueccoB ip<>TopolK,lleHHH rurnHoB Ha HYIUIOHaX no-

3BOJIWia pe!IUIT.b OCHOBHYJO aa,n;aqy onpe,n;eAeHl!Ji TO'IHl:lX H YCT01haBHx 
oueHOK MJJil>THllo.nl>H!ilX 8.MIIJIHTy;D;. 

P'dapat\oTaHHHe MeTO,IJ;l:l peryMpH3all,HH MoryT HCIIOJI.b30B8.Tl>CR 
B cpasoBl:lX H MJAl>TmIOJI.hlWX aHaJIHsax paMH'lmix rrpoueccoB, rne 

Ha6JnmaeTCR ReycTol~HBOCTl> pemelilllt. 

IIo.nyqeHlihle oueHKH rpaH.HIJ:!i cnpaBe.D.JIHBOCTH T-1rnBapHaHTHOCTH 

MeKTPOMiU'HlrITHl:lX B38.HMO,IJ;elcTB:r.Ilil: a,IJ;pOHOB, a Tala'ie ouemnr M.9.CCl:l, 
pa,a;nall,HOHHOI H IlOJIHOA il!Hp.H.B peSOHaHCa ~33 H pac111en.n:emm MaCCI» 

H WHpHlili c:,. 33 -H30MJJil>THITAeTa MOryT 6liT.b HCilOJI.b30BaHl:l ,nJ.IR 
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npoBepKH pa3.1IH'ililil.X TeopeTi!'leCKRX MOl(eJie! MeMeHTapHl:lx '!aCTHLI. 
H HX B38""'10l(eHCTBlrlt. 

Anpo6agwi. pa60T1:1. MaTepHaJiw l(HccepTall,W1 npel(cTaBJIJlJIHCh 
Ha 18-~ (TOEJIHCH, 1976), 19-D (TOKHO, 1978~ MelK,IlyHapOl(Hl:le KOH­

~epeHLl.Hlll no WH3wte BliCOKHX sHeprlrlt K 61:1JIH BKJID'ieHl:l B penopTep­
CKHe l(ORJia,D;l:I no HCCJiel(OBaH:wn.t ~OTOpOM,neHltll nHOHOB B pe aoHaHCHO! 
06JiaCTH SHeprlrlt, l(ORJia,D;l:IBaJIHCh Ha egerOl(IWX ceccWDC 0Tl(eJie HIDI 
~epHoi ~H3RKH AH CCCP B 1975-1977 rr., Ha BcecoD3HOM ceMHHa.pe 
no SJI6KTPOMarHHTlWM B3a.HMOl(eicTBH.lll4 a.l(pOHOB B pe 30HaHCHOI 06-
JiaCTH SHeprim (xapbKOB, 1979), Ha HTOrOBI>X KOHq;iepeHI.UUIX .JlaphKOB­
CKOro cplll3H.KO-T6XHH'l6CKOro llHCTHTyTa. IlOJIJIJCHhle xapaRTepHCTRKH 

D. +33 -peaoHaHca 6liJIH BKJID'ieHl:l B MelK,IlyHapol(Hl:la 06aop CBOICTB 
3JleMeHTapirux 'iaCTHLI. aa 1980 r . - Review of Part i cl e Properties/ 
Particle Data Group. - Rev. Mod, Phys., 1980 1 v.52 , No. 2. 

Ily6~HI<allH!· llo peayJihTU~~M l(HCC epTaUHH ony6JIHKOBaHO llliTh 
pa60T. 

06~eM pa6oTN H CTPYKTYJ)a l(HccepTalJ,14H. Jl;lccepTaUMR col(ep­
llHT 130 CTp. OCHOBHOro ~WHHOlllllCHOro T6KCTa, 14 Ta6JIHU, 36 pH­
cyHKOB, cnHCOK JIHTepaTypli H3 1~ 5 HaHM6HOBaHlrl1 H COCTOHT H3 BBe­
l(6HIDl, Tpex rJiaB, 3aKJID'!6HIDI H npl1.1IOJK6HIDI. 

3au;mqaeMNe nOJioJKeHHJI: 
l. MeTOl(ll peryJIJipH3a!'lil! pemeavJt MyJihTHllOJihHoro amunrna 

peaKUilli oP - n1t"~ • KP • N'll R in - pn-. 
2. h:eTO.Il OT6opa pemeHHii B MYJihTldllOJ!hHOM aHaJIH3e peaK.J.Urlt r p - N'Jl Ha OCHOBe npHHlUUla "xpaT'ia.iimero IlYTH". 
3 . HoBJ:.ie oueHKH aMITJIHTy.n peaKJ..J,d ~ N - N '1l , IlOJIY'Jeam:ie 

B MYJihTHIIOJihHO~ aHaJIH3e c npHMeHeHHeM MeTOl(a peryJUipH38.JJ,HH. 
4. Pe2yJihTa Tll cpaBHeHWI nOJIY'JeHHblX oueaox a.MIIJIHTY.Il c 

11p!~l(Cr.a38.HID!MH. OCHOBaHHllMH Ha l(HcnepcHOHHllX COOTHOWeHIDJX' H 
BhlBGl( oo YJIJ'IW6HHH corJia.CIDl ST.ldX peayJihTaTOB nplll J'l9Te B ;I\HC­
nepc110HHllX COOTHOWe HH.flX npoueccoB o6MeHa p H w -MeSOHaMH B 
npoMc~yTOGHOM COCTOHHHH. 

5. doBhle oueHKV. (iJa 31:1 aMIIJIHTyl(i> Mt~) H rpaHHUll cnpaBel(JIH­
BOC Tl1 'l'-YJiBap1IaHTHOCTH B 3JI6KTpOMarHHTHl>X B3aHMOl(eiicTBMX a;n-
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pOHOB, BlipallaeMol cpel(HHM 3Ha'ieHHeM pa3HOCTH ~3 aMIIJllllTyl( cpOTO­
po.z,nelilUi Ill 'Jl N -pacceJiHIDI, paBHm.f t::. 'f =-0,45:!:0 ,8° . 

6. BliBO.Itll o .IlOI01KlllpYDI1el pOJIB BSOBeKTopaol 'iac TB a.MIIJIHTY­
.n1:1 M1_ a peaoHB.HCHOM xapaKTepe ee aaepreTH'!ecRol 3aBBCHMOCTH; 
06 sKBHBaJieHTHou npoHB.qeHBK peaoaaHca P11 KaR aa rrpoToHe , Ta x 
B Ha HelTpoae, 0 IlPlil.HaA1l9.EHOCT.H ero K YH~TapHOMy ORT9TY. 

7. Ho:ewe o~eHI<l!: IIOJillCHhlX xapaKTepac TBK !:l +33 -uso6a pli: 

KOOp,n.HHaT no.inoca B BJ>'ieTa OTHOCHT9JihHO IIOJIJIJCa aMr.iJIBTyl(l:I Mri3), 

a TaKJle pal(Ha.I.UiOHHOll WlllpWDi ~ 33; OU9HKlll pa3HOOTelt Ma.CC B 
++ A + A 0 maplllH uso6ap 6 33 , ~ 33 .H u 33· 

KPATKOE CO,UEPJWIBE PAEOTI:l 

Bo BB98eHlll! nepe'!HCJieHl:I OCHOBHhle npo6JieM!il B RCCJI9;I\OBaHHH 
upoueccoB tPOTOp~eHIDl Ill!OHOB, aKTYaJI:&HOCT.b TeMH ,n.HccepTa.r.um, 
C~OPMYJIHPOBaHW UeJIR pa60Tll R KpaTKO OllHCaHo ee co.nepgaH.He; npB­
Bel(eHbl OCHOBHWe IIOJIOJteHBR, Bl:IHOCHM!.le aBTOPOM Ha 3aJIU!Tj • 

B rJiaBe I .neTaJihHO paccMoTpeira npo6JieML1 HcCJie;noBaliltli .H 

CWOPMYJIHPOBaHhl KOHiq>eTHhle ~eJIB :e:ccJie.noaaHM no ~oil: npo6JieMe. 
TeopeTH'iecRoe paccuoTpeHllle npo~eccoB cporopOlK,IleHM B cy­

mecTBeHHoi Mepe OITHpaeTCH Ha ;I\liCUepc.HOH.fWe COOTHOmeHIDJ. PesyJI:b­
TaT!i BllllOJIHeaH!lx .no aacTORlllero BpeMeH.H MYJI:&TlllllOJr:&HhlX aHa.JI.H30B 
~OTOpOJr,I{9HIDl pacxo,nRTCH c npel(CKa3aHMRMH l(lllCnepcHOHHl:IX COOTHO­

meH:llit, Il03TOMY B HaCTOHl.llei ;I\lllCCepTaUBR nocTaBJieHa 3a,D;a'!a HCCJie­
l(OBaHH.li nplll'iHH ynoWIByTliX pacxo.l!U(eHHI. 

~e Ol(Ha rrpo6JieMB., C~OPMYJii!pOBaHHaSI B l(.HCCepTauHH - npo­
Bep.Ka T-ldHBap.liIB.HTHocTH MeRTpOWU'HHTHlilX B3aHMo;neitcTB~ a,zq>OHOB 
nyTeM noHCKa HOBhlX, 6oJiee TO'i.fWX B Ha;nelKHHX or~eHOK ~3lil MYJihTB­

nOJIHOI aMIIJrnTYJJ:l:I Mrl3 ) lll CpaBH9HH.li ee c COOTB9TCTBynJUIM ~JO.illillol 
CJUl.Hl'OM ?l N -pacceHHIDI. 06aapygeHHe paMH'iHR yxasaHHN.:X. BeJilllliHH 
6y,n;eT ostta'!aT.b aapymeHHe T-wrnapBaHTHOCT:H. 

0l(Ha BS ueHTpaJihHl:IX npo6JieM l/lCCJI9l(OBaHIDl ~OTOpo.llf,IJ;eHBJi -

B036yir.zteHHe peaOHaHCHWX COCTOHHlrlt B 3T.HX npo~eccax • .D.ocTynHhlMB 
]J)1ii aKcnepBMeHTaJihHOro B3Y'f6HIDl B o6JiaCT.H 3Hepr:llit cpoTOHOB .no 

500 MsB SillJIJilJTCH peaoaaHC!i ~~3 (1232) H Pn(I470) . TO'iHOCTh 
IIOJIY'f9HHl:IX .no HacTOHl.llero BpeMeH.H ou.eHOR MaCCl:I, noJIHoit ii pal(Ba­
IUJOHHOI lllll.phli pacna;na ~ 33 6wra BeBeJTJU\Z. BCJie,nCT:S.He MOl(eJI:b­
HiiX aeonpel(eJI9HHOCTel HCIIOJI:&30BaBlillX ]J)1ii 3TOI ueJIH napaMeTpHaa-
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• 
rufii, a TaRJKe HeyCTOH'IHBOCTb H HeO,l(H03Ha'IHOCTL pemeHIDl: MyRbTHII<r­

RLHliX aHa.JIR30B. Il03TOMy B ,l(HCCepTarum: cgppMy~OBaHa KOHKpeTHa.R 
IJ,em, IIOJIY1'feIDUI 60Jiee TO'l.IWX xapaKTepHCTEK peSOHaHCa ~ ~3 H 

~ 33 -H30MyJI:bTRILTieTa Ha OCHOBe paspa60TKH H IIpHMeHeH.wr HOBliX 
MeTO,l(OB IIMY'feH.llR YCTOi'l:H.BNX H O,l(H03H.a'l.IWX OIJ,eHOK MyRLTmIOJILHliX 
a.MII.JmTy,I( . 

Ilpe,l(CR8.3aHIUI TeopeTlf'ieCKHX MO,l(eJie! OTHOCHTeRLHO KJiaccHqia­
KaIUrn: ponepoooxoro pesoHaRca, npoMev.aTH'!Horo B <lJOTopo~emra, 
paCCMOTpeH.bl B ,l(aHHO! rJihBe OT,l(eJILHO. C<lJOPMYRHPOBaHa sa.naqa YTO'l­

HBH.llR OIJ,eHOK aMIIJI.l!:TY,ll;li Mr-· COOTBeTCTBYlllleii B036Ylf,!leHHRl Pn · H 
IlpOBepKH IIORY'fBHHliX B .npyrHX aHa.JIH3aX BblBO,l(OB OTHOCHTBRLHO KJiac­
CmtJHKaIJ,HH Pr1 H ero Bos6y.ar.neHIUI B npoIJ,eccax <lJoTopolK,ll;eHRH. 

B KOHUe rJiaBli pacCMOTp8!1)1 npoMeMl:l BOCCTaHOBJieHH.ff aMIIJIHTy.I( 
rrpou;eccoB t N - N 1l as aKCnepEMeHTa.JILHhlX .l(aHlWx. 0cHOBH.blMH 
IIpOMBMaMll 3HeproHe3a.BHC:l!MliX MYRLTHIIOJILH.blX aHa.JIH30B RBJI.f!IDTCR 
MHOr03Ha'fH( CTL H HeyCTOfi'IHBOCTb pemeHIDl:. IloaTOA'Y B ,l(HCCepTaIJ,tIH 

C~OIJMYRHPOBaHa 3a,l(aqa paspa60TKH MBTO,l(OB IIOJiy'ieHR~ O~H03Ha'!Hl:lX 
H yoTOl'IHB!iX pemeffiilt MYJILTRIIOJILHoro aHa.Jiasa. 

I'JiaBa :G IlOCBffilleHa pemeHID'J OCHOBHO:it 3a,l(a"Jl ,l(HCCepTarum: -
paspa60TKe MeTO.l(OB IlOJIY'fBHHR O,l(H03Ha'IH!lX H YC TO!'IHB!iX OIJ,BHOK 
MYJILTHilOJIL!WX aMILT!HTY.I( H IIpHMeHeHHRl STRX MeTO,l(OB B MyJILTHIIOJI.b­
HOM aHa.Jiase npoueccoB 0 p - n rt+ a K N - N'K • 

Hama HCCJie,l(OBaHHR IlORB.saJIH, '!TO :&-;Jie,l(CTBHe H80,l(H03Ha'IHOCTH 
H HeyCTO:it'IHBOCTH pemeHIDl: 3a,l(a'!a 3HeproHe3a.BHCHMoro MYRLTHIIOJILHO­
ro aHa.Jiasa OTHOCHTCR K RJiaccy HeKoppeKTHO IIOCTaBJieHH1IX 3a,l(a'!. 
)J.1m KOppeKTHOi IlOCTaHOBKH H pemeHHR TaKKX 3a,l(a'I He06XO,l(HMO HC­
IlORL30.Ba TL ,Zl;OilOXHHTBR.bHYRJ (anpHOpHYJO) RHCpopMau;1rn 06 HCKOMOM 
pemcH:im. B rrpe.nJio~eHHOM A.H.T:.uoHOBliM MuTo.ne peryXHpHsa.UHR .ncr­
no~HHTe~LHaR RHCpopMaI.1,IDI orrpe.n;e~eHH!iM o6pasoM cor~acyeTcH c 
TO'tJHOCThlO HCXO,ZJ;HHX ,l(aHHliX, '!TO o6ecne'IHBaeT BaJKIIOe CBOHCTBO 
ycTOR"!HBOCTH peryXHpasoBaHHliX pemeHH:it. 

B pa6oTe npe,l(XOXeH KOHKpeTHhlR peryRHpH3apYJCll1lU!: an:ropHTM 
noacKa pemeHHli aHeproHesa.BHClilMoro MyJILTIDIOJILHoro aHaJiasa peax­

IJ,HH KP - n 'j[; ocHOBaHHli! Ha HcnoJILsoBaHHH B Ka"lecTBe .nonOJIHa­
TeJILHOH (arrpaopHoii) HHWOPMaIJ,Ha 3Ha"!eHHli aMILTIHTy,I(, Hal.l(eHHliX 
TeopeTH"!eCKH HXH B aHeprosa.BHCHMOM MYJILTMTIOJILHOM aHa.Jizse. Pe­
ry~iipH30BaHH.ble OIJ,eHKH MJ~LTHIIo.iILHHX a.MIIJIHTy.I( no.nycraRJTCR rryTeM 
MMHHMH3aIJ,HH crJiaxHBalOlllero \llYHKIJ,HOHaJia R 

R 

R=R 3 +RM, ( r) . 

r,l(e R9 - o61:l'IHW <lJYHKD,HOHaJI MeTo.l(a HaHMeH»lllllX KB8.,IU)B.TOB (MHK), 
a RM rrpe.l(CTaBXReT co6oit B3BemeHHyll CYMMy KBa,ll;paTOB pasHocTei 

HCKOMI:IX ~ueHOK MyJILTHIT.OJILHhlX aMIIJIRTy;n; E ~: , M ~-+ , E f/ 
H M f+ H RX anpHopmix SHa"!eHKI. Beca Ka.JK,D;oro cJiaraeMoro B 
3TOii CYMMe pacCMaTpRBalOTCR KaK rrapa.MeTpli peryRHpH3aIUUI, KOTOplie 
OIIpe,l(eJIHJ)TCJI cor~aCHO paspa60TaHHOMY B ,l(HCCepTarum: aJirOpHTMy, 
06ecne'IRBaD11BMY YCTOi'IKBOCTb pemeHIDt. CMlicJI npe,Ir.1IOEeHHOro MeTo,l(a 
saRJIJ)'tJaeTCR B IlOHCKe pemeHIDt, M~ K anpHOpHl:lM, H B TO xe 
BpeMJI xopomo onHCl:lBalllllHX sKcnepl!IMeHTa.JILHl:ie .l(aHHlie. ilOJiyqeHHl:le 
peryRHpH30BaHHl:le pemeHHH YCTOA'IHBl:l H He HMeBJT CKa'tJKOB B 3Hep­
reT.ll"leCKl!X 38.BRCl!IMOCTRX MyJILT.HIIOJILHhlX aMIIJIHTy;D;, B OTJIH'!He OT 
HeperyRHpH30BaHHl:lx pemeHIDl:. 

UeHTpaRLHoe MecTo B .l(aHHOA rJiaBe sa.ImMB.eT MYJILTHilOJILHlll 

aH8JIJ!3 peaRIJ,Hii oP - N'll H tn -- pre-. B 3TOM aHa.JIH3e !fla31:i 
HCKOMl:lX H30TOIIll'tJ8CKHX KOMilOH6HT MYJILT.HIIOJILHliX aMIIJIHTY,I( EO+, 
Mr-• Er+ H Mr+ onpe.l(eJlRJIRc» as .l(aHHWC o qiasoBl:lX C,l(B.i!I'ax 1l N -
pacceJIB.HJi, corJiaCHO TeopeMe ltlepMR-BaTCOHa, OCTaJIDHl:le MyJILT.HIIO­
~LHlie aMIIJIHTy.l(l:l Bl:l~HCJUUIHCL B 6opHOBCKOM rrpH6JIHllteHiUI. 

IIpa Bl:lnOJIHemm MY~LTHIIOJI:&Horo aHaJIH38. pea~ 0 p -- N 1l 
60JIDIDOe BHKMaHHe 6.blJIO y;n;e.neHO npoMeMe MHOrOSHa'tJHOCTH pemeHRI 

aHaJIHsa. CY111eCTBy:J:ll\IDl: HB.6op aKcnepHMeHTaRLHl:lX .l(aHHl:lx He nosBcr­
JllleT 0,l(HOSHa'IHO BOCCTaHOBRTL MYJILTHilOJILHJ:le aMiIJntTy;D;hl, H Heo6-

XO,l(HMO HCIIOJIL30BaT.L paSJinHWe Iq>HTepHH OT6opa pememrli • .Uo Ha"!a­
Jra HaWRX RCCJIB.l!;OBaHRI ~ OT6opa cpe,l(H pemeHIDl:, y;D;OMeTBOpHIWIHX 
CTaTHCTH'lecKHM Iq>RTepWIM, HCilOJILSOBaRHCL paSJIH'!Hl:le wasa"!eCKHe 
coo6pa.geHM, TaKHe KaK IIpB.l(IlOJIOJ(eHH.ff 0 3HaKaX pH.l(a MyRLT.H.!IOJIL­
Hl:lX aMJJJlllTy;D;, 6aSapyuIUieCH B OCHOBHOM Ha IIpe,l(CKa38.HIDll .l!;HCIIep­
CHOHHHX COOTHOWeHRI. ilO.l(06Hl:le MeTO,l(li RBXRBJTCR MO,l(e~LHO 3aBHCH­
Ml:lMJll R MOryT IIplIBO,l(HTL K HCltalKBHHD oueHOK MyJILTHIIOJILHl:lX aMIIJIH­
Ty;D;. B ,l(HCCepTaIJ,HH BnepBl:le B MYJILTlllIOJibHOM aH.aJIH3e peaKI.(IDl: wcr­
TOpoimeHHR ~ OT6opa pemeHID1 aHa.nHsa IIpHMeHSleTCJI MO.l!;eJILH<r-He-

38.BHCm.n.ti MeTO,lt, OCHOBallH!iit Ha npmnume "xpaT"!aitmero IIyTH", 
rrpl!IMeHJ!BmeMCJi paHee TOJILKO B <lJa30BWX aHaJIH38.X 'AN -B38.HMO­
.l(elcTBHI. Ilpl!IMeHeHl!e 3Toro MeTO,l(a II03BOJilJJIO B ,l(HCCepTaIJ,HR Ilpli 
Kall,ltOit 3HeprHH OT06paTb ITO 0,l(HOMy pemeHHll. ilOJIYt{eHHl:le pemeHHJi 
Ra'leCTBeHHO corJiaCYRJTCJi c TeopeTJAeCIUD.m npe,l(CKa38.HWIMH, OCH<r-
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BaHHl:IMl'I Ha ,ItHcnepcHOHHl:IX COOTHOWeJUUDC. Taltl!M o6pa30M, B ~Rccep­
TaJU{H BnepBHe MO~eJII:iHO-He3aBHCHMl:lM o0pa30M OT06paHo e~RHCTBeH­

HOe pemeHHe MYJII:iTRnOJI:r:.Horo aHaJIRsa pe8.KLU!H K p - N ?t' • 
PesyJII:iTaTli BHilOJIHeHHl:IX RCCJie~OBaHHi!:, OllHCaHHblX B ~aHHO! 

rJiaBe, rro~TBep~WIH BHBO~ 60Jiee paHHHX paOoT 0 HeyCTOl'IRBOCTH 
pemeHd MYJII:iTRnOJI:r:.Horo aBaJI:e:sa. YRBsaHHaJi HeycToitqRBocn npM:a.­
JISieTca B BiUJ.8 CKa.'lKOB B aHepreTl!lleCRHX 3aBHCRMOCTJIX M]JII:iTl:UIOJI:&­
HliX rumJIHTy,D;, JBeJIH'ISHU KOPPeJl.llU.1ill! HCKOMblX llapaMSTPOB H yxy,n;­
meHHE oOyCJIOBJieHHOCTH CHCTSM!i HOpMaJII:iHl:IX ypaBHeHID!:, pemeHJIIe KO­

TOpol onpe~eJIJieT IIOJIOllteHHe ~ !l>YHKl.UWHaJia MHK (ocTaTO'IHott 
CYMMJi KBa,JU)aTOB). 

)J.1m IIOJiyqeHIDi ycToitJRBoro pemeHHJI MYJII:iTRllOJII:iHoro aHaJillisa 

pea.KI.UIB iP - N?t' HaMl'I 6WI paspaOoTaH MO~eJI:r:.Ho-He3aBllICKMHi!. 
MeTO~ p eryJISipH3aIJ;Jm, OCHOBaHHlill Ha MRHHM1!.3alllm crJIB.ltlfBaD!lero 
il>YRKmi<'HaJia R,;. 

R.l= R +JQ, (2) 

r~e !flYHKI.Urn.H.aJI R coB~aeT c oOli'IHl>IM !l>YHKLUIOHaJIOM MHK, Ho 
CYMMlfPOBaHHe, B OTJIH'IHe OT 06li'IHOro 3HMA, IIpOBO~RTCH IIO 3KCilep:e:­
M8HTaJIJ:,Hl:IM TO'IKaM B yrJIOBlilX pacIIpe~eJieHHRX Ha6JrxmaeM!ix IIpH BCex 
sHeprHRX O,ll;HOBpeMeHHO. &TO OTJIJII1rae CBfI3aHO c TeM, 'ITO B CTa6111-
JIHSMp~ il>YHKUROHa.n Q O.IJ;HOBpeMeHHo BXO,IVIT MYJIDTHIIOJI:r:.Hl:le 
aMIIJmTY~ npH BCex sHeprWIX, HCilOJII:i3yeMHX B aHaJIHSe. CTa6HJIHSH­
pynilllII cliYHKIU:tOHaJI CTPOWICH B BiUl.e IDiTerpaJia OT KBa,JU)aTR'IHO! qiop­
Mlil, CKOHCTPYHPOBaHHOI H3 IIpOHSBO,ll;Hl>IX pemeHIDI no 3Hepr:im, H anII­
poKCKMHpOBaJICH HHTerpaJII:iHOI CJ'MMOI, a rrpOHSBO,ll;Hlie - KOHe'IH!ilMR 
pasHoCTHMH. TaKol B1>16op cTa6wrHSHIJYKll\ero WYHKUlilOHaJia npHBO.IJ;HT 
K peryJIHpHSOBaHHl:IM 011.eHKaM MYJII:iTRnOJI:r:.Hlilx a.MIIJIHTy,n;, HBJUIDllHMCH 
HaHOoJiee r~KEMH (B111syaJI:r:.Ho) !l>YHKIU:tHMll aHeprIDI, y,IJ;oBJieTBOp.illllU<1-
MH SKCIIepHMeHTaJI.bHl:IM ,IJ;aIDWM. lJapaMeTp peryJIHpHsaIJ;Jm d. BHOH-
pa.llCJI TaK, 'IT061i1 MmUIMYM R.c .IJ;OCTHI'aJICH IIpH SHa'IeH.KH R , pa:a.-

HOM M3.KCHMB.JI1>HO ~OIIYCTllIMOMY SHa'IeHHJO R max • 3To SHa'leHHe Blil­
OMpaJJoc.D paBHl:IM BepXHel rpaHH~e ~OBepHTSJil>HOro HHTepBaJia ,nJIJl R. • 

KaK IIO.Ka3a1Ia IIpOBepKO, IIOJiy'IeHHOe peryJISipRSOBaHHOe peme­
HHe ,IJ;elCTBHTSJII:iHO ]CTOtt'IRBO. IlpH HCCJiepoBaHHH MHOrOSHa'IHOCTH 
peryJIHpR30BaHHl:IX pememm GblJIO BHHCHeHo, ~TO cpe.IJ;H Ha.l,neH!WX 
MHHHMYMOB Rd. HMeeTCH e~RHCTBeHHbli!:, OTBe'IB.llllU!it MWll!M8JII>Hl>IM 
3Ha'leHRHM R H Q ; ocTaJI:r:.HHe pemeHIDi MoryT 61i1n OTBeprflYTlil 

.iO 
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Ha OCHOBaHllIH CTaTHCTR'IeCRoro !CpHTepRH ~muepa. 0To6paHHOe pewe­

HHe, np~e~eHHOe Ha pRc. I, 11IMeeT BlilCORYJJ TO'IHOCTI:i, a B sHep­
.reTH'IeCKHX 38.BHCRMOCTHX MYJI.bTHIIOJII:iHl:IX .aMilJIHTy,D; OTCYTCTBYJOT 
CRa'IKH }l aHOMBJIHH, xapaKTepHlile .l(JIH HeperyJIHpH20BaHHl:IX pemeHHi!:. 

TaKRM o6pa30M, MSTO~ peryJISipH3aJU{R II03BOJIHJI 0~03Ha'IHO OIIpe,IJ;e­

JillITI:i pemeHll!e MYJII:iTHIIOJII:iHoro a.HaJI.asa peaKUHH l p - N 1( , ye ToA­
'IHBoe IIO OTHOWSHHJJ K Ma.1Il>IM llI3MeHeHl!.HM 3KCrrepRMeHTaJibfll:lX ,ll;aHHl:IX. 
3TO IlOBliwaeT Ha,IISlltHOCTI:i li ,IJ;OCTOBepHOCTI:i BHBO,ll;OB .113 pe3y~:r:.TaTOB 
aHaJIH3a I!. HS cpaBHeHl!!.ll 3TllIX pesyJII:iTaTOB c TeopeTR'IeCRllIMllI IIpe~­
CKa 3aHRIIMll. 
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PHc. I. PeryJIHpH3oBaHHhle oueHKH IIpOTOHHhlx a.MIIJUITY.D. 
( B e,IJ;. ro-3. I/ 1'11 rt , r.ne m fl' - Mac ca mrnHa) • 

c IIOMom:r:.~ MO~eJII:iHO-H83aBHCHMOI'O MSTO~a peryJIHpHSaJU{H B 
,IJ;.accepTa.I.UI¥ Bl:'IIOJIHeH TaIOKe MY~I:iTHIIOJI:r:.Hliltt aHaJIHS peaRll,llin 

t n - p !fr - , IlpH BHIIOJIHeHJIIR aHB.JillI3a IlpOTOHHlile 8.MIL1.!HTY~lil !l>HK­
CMpOBaJIRCI:i; llIX 3Ha'I8H:wi IIpHHliMaJIRCJ, paBHl:IMllI peryJIHpliSOBaHHl:IM 

oueHKa.M MYJII:iTHIIOJII>HHX aMIIJI111Ty.n pearo..um t p - N1l , Haln.eHHLIM 
B .nHccepTru:um (cM.pnc. I); onpe.neJIHJIKCI> 111s sKcIIepRMeHTaJI:r:.Hl:lx 
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,na!UWX TOJll>KO HeilTPOHHl:le aMIIJlHTY.IUi· IloJIY'IelilWe ou.eHKH aeitTPOH­
HlilX aMILIDITy,D;, IlplilBe,neHH!ile Ha pldC. 2, He HMeK>T CKB.'IKOB lil aHOMa.­
~l<li B 3HepreTH'!:eCKHX 38.BlilCBMOCT.HX a.MIIJIHTY.l( lil o6JI8,ll;aIDT 6o.nee 

Bl:lCOKOit TO'IHOCTl>ID, '!:eM 
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PHc. 2. Pery.IDlpH30BaHHl:le on;eHKH 
HeiTPOHHl:IX ~JdTy,D; 
(B e.n;. ro-3 .I/ mgr 

ou.emm, '!:TO Il03BOJlli'IJIO 
yTO'IHHTl> TaKJKe ou.eHirn 
Id30CI<aJIHpHiilX H H30BeK­
TOpHl:IX KOMilOHeHT MY~TH­
UOJil>HHX 8.MIIJlllTY.l(, 

B OCHOBe pesyn:&­
TaTOB, Id3JIOXeHHlilX B 
rJia.Be 3, neJKaT nOJIY'leH­
Hl:le B ,nHccepTau;wa pery­
Jl1lPH30BaHHl:le ou.eHKH MY­
~l>T.HIIOJil>Hl:IX 8.MIIJIKTY,IJ; 

op-N1r H tn- pn - . 
B sToA rJia.Be rrpo­

Be,neHo ,neT~l>Hoe cpaBHe­
HRe pesy~l>TaTOB a~H38. 
c rrpe,ncKa38.HRJ'lMH Teope­
TztiecRKX pac'!:eTOB Ha oc­
HOBe ,nKcrrepCHOHHlilX co­
OTHomeHd, pa3BlilTblX B 
paMKaX TPex paMid'IHIDC 
no,nxo,noB: MeTo,na HHTe­
rpa.nl>Hlix rrpeo6pasol3!1HIDi 
I!lBMa, MeTo,na KOHJllOPM­
Hl:IX npeo6paaoBaHd Ee­
peHJJ;ca, .UoHHaKK H YHBe­
pa, z ueTo,na IIa.ne-npH6-
mutemm Jle6e,neBa H Ma.H­
ra seeBa. B n;MoM aaz­
JIY'llllee corJIB.cHe Ha6.nlllta­

eTCR c npe,n;CKB.38.HJd.fIMJI! Ha OCHOBe IIa,ne-npHMIDlteHHli. IlpoBe.newwe B 

,nHccepTaJ.J.lillil HCCne~OBaHH.R: llOKasaJIR, '!:TO 3TO cor~cHe y.i:ryinoaeTCH 
IlpH Y'leTe B. ,IJ;RCITepcROHHl:IX COOTHOWeHl!IJIX BKJI8,ll;a rrpou.eccoB o6MeHa 

p R w -Me30HaMK B t -KaHaJie. 
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Ha OCHOBe peryJ11lPH30BaHHl:IX ou.eHOK aMIIJIHT~ Mr-· OTBe'laD­
meit Boa6~eamo pesoaaaca P11 , B ,nHccepTaJ.J.lilH c,n~H BHBo,n o 
TOM, '!:TO ~OMHHHIJ~eA ~eTCR H30BeKTOPHaJI '!:aCTl> Mi:) 3TOi 
aMIIJIHTy,IJ;H, .HMe.llll.laJl: pesoHaHCRbli xapaKTep sHepreTr/eCKO~ 38.BHCH­
MOCTJd. PaBeHCTBO rrpoTOHHoi Mf~2 K HeA~~OHHoi Mf_2 8.MIJJIRTy,n nos­
BOJili'IJl.o c,n;eJia.Tl> Bl:lBo,n 06 aKBHBaJieHTHOM npoR~eHHR pesoaaaca P11 
Kalt Ha IlpOTOHe, TaK H Ha HeiTPOHe H 0 rrpz~eJKHOCTH ero K YHH­
TapHOMY OKTeTy. 

~ee B s Toit rRaBe np:irr ~,neHH pesynl>TaTH orrpe,ne~emm !fiaali 
i.p33 MYnl>THIIOJil>HoA aM!IJIHTY.IUi Mf~) B MY~l>THIIOJil>HOM aHaJ.mse c np:e:-

MeHeHHeM peryJ11lPHsau;wa. IlOJIY'leHirue B ,IJ.HccepTaJ.J.lilH oueHKH 'P 33 
06JI8,ll;aIDT 60Jiee Bl:lCOKOK TO'IHOCTl>ID, '!:eM Heper y.IDlpH30BaHHlie OJ.J.0HKH. 
3TO Il03BOJIHRO YTO'IHHTl> cpe,nHee 3Ha'!:eHHe TIOJIY'leHHOit paHee HS Hepe­
ryJ11lPH30BaHHl:lX ou.eHOK q,asH 'f 33 BeJI.H'l:IDru 6. 'f - pa3HOCTH qaali 
a.MIIJIHTY.l(li Mf~) H qasoBoro c,nBHra 033 'ilN-pacceRHM B ,nHanasoHe 
:meprd OT 450 .no 500 MaB. Hai,neHHoe SHa'!:eHHe A'fJ = Y'33 - 8 33 
= -0 ,45+0 ,8°. 3TO 3Ha'!:eHHe ITOJIY'l8HO c HCUOnl>SOBaHHeM HOBeimHX 
,naHHblx ~ qaaoBHX c.n;BHrax fl" N -pacceRHM; B yxasaHHoi BeRH'l:HHe 
OWH6IGI Y'!:TeHa B03MO.lltHB.Si Heorrpe,nMeHHOCTl> 6 'f ' CBR38.HHaR c 
pa3.7IH'!:HeM KOHe'!:HblX couTo.lilid 91 N -cHcTeM!i B pacCMa.TPHBaB­
mruccR HEl.MH peaKJ.J.lil.HX ~OTOPOl'\Il:eHM H B H3Y'1:8HHl:IX 3KCrrepHMeHT~l>HO 
peaKJ.J.HRX 'it N-paccemIM. 3Ta ou.eHKa RB.IDleTCR HaH60Jiee TO"IHOi 
cpe,nH ou.eHoK rpaHID.Ui crrpaBe,nJIHBOCTH T-HHBapHaHTHOCTH a~eKTPOMar­
HHTH.lilX BsaHMo,neACTB~ a.IijlOHOB, IlOJIY'leHHlix H3 a~Hsa peaKI.ilrl!: c 
Y'laCTHeM ~OTOHOB. 

B r~aBe 
THK pe30HaHCa 
THIIJieTa. 

3 onHcaHH TaKJKe pesynl>TaTH onpe~eneHHR xapaKTepHc­
b. t3 H pacmerrReHM Ma.CC H ampHH 6. 33 -H30MYnl>-

B ,nHccepTaJ.J.HH ITOJIY'leHH saaqeHWl rrapa.Me~oB pesoaaHcHoi 
~OPMYJll:j THna Bpe~Ta-BHrHepa ~ aMilJIHTY.IUi Mf ~ . COOTB8TCTBYKI11ei 
Bos6yi;meHmo 633 , H napa.MeTPOB HepesoaaHcHoro woaa B Mf~). KaK 
ITOKa3liBaIDT pacqeTli, BCe 3TH rrapa.MeTPli B cymeCTBeHHoi Mepe 38.BH­
CRT OT Bl:l6opa rrapaMeTpHsaJ.J.HH 3HepreTH'l:eCKHX 38.BHCl!MOCTei IlORHOil 
H pa.nHaJ.J.lilOHHoi ampHH pacna,na 6 33 , a TaKJKe Hepe soHaHcHoro ~oaa 
B aMIJJIHTy,ne. 

KaK Il0Ka3MH HCCR8'AOBaHRI! 1N -pacceRHM, qiyimaMeHTM:&­
HliMH, MO~eRl>HO-HesaBHCHM!iMH HBJ!ll!OTCH Be~H'IHHl:I, xapaKTepH3j'10!4He 
nOJIRJC 8.MILIIHTY.l(li. B pe.IDlTHBHCTCKoi TeopHH S -Ma.TPHIJ;l:I pesoaaHcy 
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COIIOCTaBJIJieTCJI IIOJillC Wo = Mo - i. ro / 'l aMIJJil'ITy,nli, paCIJOJIOJteH­
lWR Ha BTOPOM ~HCTe pHMB.HOBOI IIOBepXHOCTH KOMIIJieKCHOI IIOJIHOI 
aaepr:1rn: W CHCTeMN . IlapaMeTp M

0 
conocTaBJIR:e TCJI Macce pesoHaH­

ca , rO - ero umpH.He. Tor.n;a B OKpeCTHOCTH IIOJIJJCa &mJIRT~ MO­
Xe T 6.b!Tb npe.n;c TaBJieHa B BH;D;e 

1fi M~~ ~ R'/(w -w0 ) , 
I , tp 

r.n;e R == - ( 0 e ~ 0 
- .BlillfeT a.MDJIRTY.JUi oTHOCHTeJI.E.Ho nOJiiooa. 

B .n;accepTawm npe.n;JiollteHa rrapaMeTPR3aI.UIJI, nosB~ B 
JiBHOM BB;D;e .Blil,ll;eJIHT.b IJOJiilC B aMIIJIHTy.n;e ~OTOpollf,l(eH:wi:, COIIOCTaBJIJie­
Mlilit pe30HaHcy. HcIIOJI.b30BaHRe pa3JllIT{!WX (jJopzyJI ,ll;JIJI IJapaM8TPH3aUHH 
SHepreTHlJ8CKHX 3aBHCHMOCTe:l: IJOJIHOI r ( 11-) H pa.ll;Hall,HOHHOI r K(k) 
llIHp:aH pacrra.n;a pe30H8.HCa ( ~ H q. -JDlIIYJI.bC.bl qJOTOHa H IIHOHa B 
CHCTeMe ueH~ Ma.CC peaJU.tHK), a Taruite Hepe30liaHCHoro qJoHa B 

8.MJJJllITy,ne Mi+)' IJ03BOJIMJIO HCCJie,ll;OBB.T.b MO,ll;eJI.bHyll 3aBRCHMOCT.b 
BCex rrapaMeTpO) 3THX qJoJlMYJI. 

B ,ll;HccepTawm IIOJIY'feH.bl CJie.n;ylJIUie OUeHKI!: IIOJIIOCH.blX xapaRTe-
PHCTRR pe30HaHCa {); ;3 (np.i!Be.n;eHIWe RHTep:BaJIH B03MOJKH.b!X 3HalJe-
H:filt 3TRX BeJIHlJHH YlJHT.bl.BalJT YIJOMilfiYT.ble BhlWe MO,ll;eJI.bIWe Heonpe.n;e­
JieHHOCTH): 

+ 
Macca: 1210,54 MaB ~ M 0 ~ 1212,43 MaB, 
IIOJIHali WHpHHa: 103,II MaB ~ r; ~ 108,65 MaB, 
pa.ll;HaUHOH.HaJI umprura: 0,533 MaB ~ (rt)+~ 0,668 MaB, 
MO,ll;YJID B.bllJeTa: 3. 63 MaB ~ (: ~ 4' IO M:;iB ' 
ipasa BH'fero: -0, 76 pa.u; ~ 'I'; ~ -0,68 pa.u;. 

Pa.n.HaUHOHHaJi WHpRHa rJ onpe.n;eJIHJiac:&, I<aK 3HalJ8HHe r!(k) 
npK W = M 0 • 3To 3Ha.'>emrn MeH:&me, tteM pa.u;:e:au:e:oHHB.JI nmpHHB., 
IIOJIY'faeMruI :e:s '1JCPMYJI.bl Epefha-B.lll'Hepa, .I! JIY'fWe cor ;racyeTc.11 c 

npe.n;CKa3ali:HJIMH paMH'ilWX RBapKO.BHX MO,ll;eJieiL BeJIH'JHH.bl M 0 • r 0 ' 

ri 3Ha'IBTeJibHO MeH:&me 3aBHCJiT OT Bhl60pa IIapaMeTPH3aUHH 8MII-

JIHTYJU>. 'ieM pe 30HaHCH!ie rrapaMeTp.bl M R ' r R H r { OT BEJ6opa 
Bap.l!aHTa '1JCPMYJI.bl EpettTa-B.lll'Hepa. 

B .n;:e:ccep Ta UHH BIIepB.ble H3 peayJI:&TaToB MYJil>THIIOJIDHoro aHB.­

JIHsa :npoueccoB KP - N?r c npmieHeHReM peryMpasawm aaft.I(eH.bl 
3l!a'iemm pa3HOCTe1l Ma.CC H llIHpHH pa3JIHlJHiiX 3ap;!.I(OBl:IX COCTOJIHd 

633 -:e:so6ap1i1. ,lT,nJi STOK UeJIH, HapJ:r.ny c oueHKaMH KOOp,ll;HHa.T IJO­
JI!lCa ~33 -aso6apH, HaJ.n;eHH!ilMH B .n;:e:ccepTaUHH, HCIIOJI:&30BaJIBC:& 
ouemrn Koop.n;HHB.T rrOJI.ooa aso6ap ~;; H ~f3 , aait,neH.HHe B ipa-
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30BhlX aHS.JIH3aX 'il N-pacceJIHWI, BhlIIOJIHeHJWX B rroc;re.n;H:e:e ro,ll;.bl. 

Ilpe,!1.}Io,ll(eHHaR B aTHX pa6oTax napaMeTPH3au;RJI aHepreTHttecxol 3aBH­
CHMOCTH qla30Boro C,ll;B.lll'a 0 33 HCIJOJll>30BaJiaCb HaMH .IVl1I OIJHCaHK.ll 

aHepreTH~eCKOA 3aBHCHMOCTH ij/a3bl <.f 33 rtpH onpe,neJieHHH KOOp,ll;HHa.T 
IJOJIIOOa aMIJJIHTynhl 14~) . OTBetta!OOl.eti BOS6YJK,IJ:eH:lllO 6;3. 3To IJ03BO­
JIWIO CBeCTH K MHHHMJMY MO.D:eJI:&Hble HeoIJnP.TIP.JieHHOCTH IIPHBe.n;eHH.blx 
HIDKe oueHoK ,n:JIJI D. 33 : 

-2,05 li1aB ~ !11
0 
++ - M~ ~ 0 ,18 MaB, 

-9,47 MaB ~ r0++ -~ ~ -4,64 lii8B, 

-3,05 MaB ~ Mg - Iii~ ' -0,14 lviaB, 

-3,84 MaB ~ rg - ~ ~ 3,99 MaB. 

TottHOCT:& rro.n:y~eHHhlx oueHOK .nocTaTO'iHO BHcoxa, 'ITO nosaOJIH­
Jio B .D:HCCepTal(HM IJpOBeCTH cpaBHeHHe RX c TeopeTHtJeCKl!MH npe.n;cxa-
3aHHJIMH. IlOJIYlfeHHhle Ol,\eHKH corJiaCyioTCJI c IT[. 1,D;CKa3aHRIIMH B KBap­
KOBOA MO,neJIH c IIOT8H'4HaJJOM rapMOHif'Jecxoro OCl(BJIJIJiTOpa, B03MyllleH­
HOrO IIOTe~HaJJOM ~epMR-EpettTa. 

B .n;HccepTalUill c.n;eJiaH BblBO,ll; 0 COBIIa,I(eHHH ii.as B.bl~eTOB OTHOCH­

TeJII:iHO ITOJIIOCa aMIJJIHTy.n; Mf ~) clOTOpOJlf,l(eHHJI H / 33 lj['N - pacceJIHKJI. 
IloKa3aHO' lJTO npH'IHHl:I TaKoro COBII8,ll;emm: MoryT 6.blTl> B.blJiCHeHbl I!pH 

HCCJie,ll;OBaHHH CBOICTB ~Mil.1lHTY.D:hl Ef ~~ ~apaKTepH3YJOU!e~CJl 60JI:&lllllM 
~RJI8,ll;OM Hepe30HaHCHOrO WOHa. 

B 3aKJIKllJHT8JII:iHOA 'JaCTH rJiaB.bl 3 paCCMOTPeH.bl BOIIPOC.bl llJlaHH­
pOBaHHJi 3KCllepHMeHTa H IJpOBepKH IIpHMeHHMOCTH paspa6oTaHHblX B 
,ll;HCcepTaUHH Me TO,ll;OB OT6opa H peryMpH3al.J,HH pemeHHii. IlOKa3aHO, lJTO 
HOBel.iume pe3yJI:&TaT.bl IIOJIJipH3aUHOHH.blX aKcrrepnMeHTOB B peaKill!H 

KP - N 'Tl , BhlIIOJIHeHH.blx B ~TH, xopowo corJiaCYJJTCJI c pesyJI:&-
TaTaMH BblITOJIHeHH.blX B .D:HCCepTau;im aHaJIH30B; HCIJOJIJ,30BaHHe 3THX 
.n;aHHblX B aHaJIH3e IIPHBO,ll;HT K pemeHHJIM, COBIJ8,ll;aD!IHM B npe.n;eJiaX om:e:-
60K c Hail.neHHblMH HaMH paHee. 3TH qlaKTbl MOryT paCCMaTPHBaT.bCJi KaK 
no.n;TB8pll\neHHe o60CHOB8.HHOCTH npHMeHeHHR paspa6oTaHIWX B .n;zccep­

Tal.\HH MeTO.D:OB OT6opa H peryJIJipH3a!U!H pewemrli B MYJil>THIJOJIJ,HOM aHa­
JIH3e pea.Ki..Uil woTopoll\I\eHHJI IIHOHOB. 

B .n;HccepTal(ZH rro:ims~Ho TaKJKe, 'ITO .n;JIJI .n;aJI:&HeAwero yTottHeHIDl 
peweHHii CJie.n;yeT npvBO,ll;HTb H3MepeHHJI IJOJIJipH3aUHH IJpOTOHOB OT.n;a'JH 

l:'l acHMMeTpHH Ha IIOJIJipH30B8.HHOA MHWeHH B peaKIJ;HH 0 p - p 1r g . 

15 

• 



OCHOB!lli.E PE3YJ11TA'lli PAEO'.ru 

I. BnepBble aa,n.a-qa ::JHeproHesaaHcMMoro MYJI:&TliIIOJil>Horo aHa­
JI.llisa pacCMaTPHBaeTC.li KaK HeKoppeF.THO IlOC'l'aBJieHHM, H ,llJI.li ee 
pemelUUI Bilepaue paspa6oTaHl:l KOHKpeTtrne aJiropHTM!:I peryJIRpHsaI.J,HH 
peruemrl1 M'/Jil>TIDIOJI:&Hl:lX aHaJIH30B peal\J.l,IDi t p - n ft' 'l- H x N - N 'j[ , 

a TaKJKe MeTo,n oT6opa peweHRli MYJI:&THIIOJI:&Horo aHB.JIHsa peal:G.Urli 
~p- N'A 

2. Co:maHa c.11cTeMa iIJeHoMeHOJiorH'!ecRoro aHaJIY.sa 3RcrrepY.MeH­
'l'aJI:&nux ,naHH. OT!iOCHTeJil>HO '1JO'l'Op0ll'",D;erum Ill!:OHOB Ha HyRJIOHax Ha 

6aoe 3BM IDCM-6, BI<JIIO"!a!OlllBR paspa6oTamwe B .n;Kc..;epTan;:im MeTO.lW 
peryJ'JJ:pE.sarurn: !II OT6opa pemeHRli MYJI:&TIDIOJil>Horo aHaJIHsa. C noMom:i,;o 
3TO~ CllCTeMH BrrepBb!e 6b!JIH BHIIOJIHelfli MYJil>THIIOJI:&Hl:le aHaJtH3bl peaR­
IJ,¥.!i t p - Tl lj( + • K p - N 'j[" H Kn - p 'j[- c npHMeHeHHeM paspa6o­
TaHHHX MeTO.llOB peryJI.fiPH3all,HH H OT6opa pemeH~. IlOJiy-qeHHUe peryJIR­
pH30B8.HHhle pemeH:wr o6Jia,nalOT Bb!OOKO~ TO'!HOCTl>lO, O,nH03Ha'!Hl:l, YCTOH-
1!HBli H He HMelOT CRa'!KOB H aHOMa.JIHit B 3HepreTH1!6CKRX 3aBHCHMOCT.liX 
MYJil>THilOJI:&Hl:lX aMilJIHTy:IJ;, B OTJIH~He OT pesyJI:&TaTOB npelll'.H.11X aHaJIH-

30B. 3T.11 CBOHCTBa pemeHID! II03BOJU1JIH c,neJiaT:& ~e.lKHlie BhlBO,I(bl H3 
cpaBHBHHII pesyJII>TaTOB aHaJIH3a c rrpe,n;CRa3aHHJJMH Teoplm ,I(HCIIepc1r­
OqHHX COOTHOilleHJidi: 

- Bb!6paTJ, BapHa.HT TeopHH, npe,nCRa3alilUI KOTopoA OTHOCHTeJIJ,HO 
aMIIJmTy.n q;o·TopoJJ\neHH.li HaHJiy-q!IIBM o6paaoM c orJiacylll'rc.cr c pe ayJI:&Ta Ta­
Mi! MYJII>THITOJil>Horo aHaJIHsa, a HMeHHo, MeTo,n Ila,ne-np.llI6JIIDKeHM; 

- rroitaaaT:&, 'ITO corJiacHe c peayJI:&TaTaMH aHa.r.Jlsa yJiy-qmaeTcH 
Ilp.llI y-qeTe B .n.11cnepc.11IOHlWX COOTHomeHHHX (B paMKaX Bb!6paHHO~ Mo,ne­
JIH) BI<Jia.n;a npoueccoB o6MeHa p n w -Me3vHaMil: B t -RaHaJie; 

- c,neJiaT:& ~elKHliii BHBO,n o ,noM.11H.11Ipynneit po;rn .llI30BeKTOpHoi1 
'IaCTH aMIIJIHTy,n:u Mr- H peaoHaHcHoM xapaRTepe ee 3HepreT.111!ec~o! 

3aB.11CHMOC'l'H; 
- c,neJiaT:& auao.n 06 3KB.llI:sa.JieHTHOM rrpo.HBJieH.llIH peaoHaHca Prr 

RaK Ha npoTOHe, TaK H Ha He~TpoHe, 0 npl'!Ha.n;Jiel!:HOCT.llI ero K YH.llI­
TapHOMY OKTeTy. 

3. IlOJiy-qeHl:l peryJIJipH30BaHHl:le OU6HK.11 qJa3li H MO.ll]J'Ji aMilJIH­
TY.IJ.l:l f·Af~), Ha .l1X OCHOBe Hafi,neHa 0Il,6JIBa rpaHID.l,l:l CnpaBe,JVraBOCTH 
T-.11HBB.p.11aHTHOcT.11 MeKTpoMarHHT!Wx .•saHMo,ne!cTBd a.n;poHoB, Bllpa­
JKaeMail. cpe,nHll!M 3Ha'!eH!IIeM pa3HOCTH qJa3 aMilJIHTy,n qioTOPOJJ\nelilm H 

'il N - pacce.HHM, paBHl:lM l:J. 'P:a-0,45±0,8°. 
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4. BnepBb!e ,11.JIJl npoueccoB ~OTOPOJJ\newm npe.zvro~eHa napaMeT­
pR3aUM pe30HaHCHOi!: aMILIIHTy,nH Mr~). B KOTopott HBHblM o6pa30M 
Bbl,ll;eJieH TIOJIIOO. COOTB6TCTB]D11d pe 30HaHCY t:::.33. Jd Ha OCHOBe 
3TOH napaMeTpM3aUHR Jd3 peryJIJ:lpH30BaHHHX oueHOK fuf ~) IlOJI]'ieHH 
HOBHe oueHKH nonIOCHl:lX xapaRTepHCT.11K peaoaaHca ~j3: KOOP.D;HRaT 
ITOJI100a .11 BbltfeTa OTIIOClleJ!l>HO IIOJIDCa aMilJIJIITy:n;H Mf ~ . a TaKJKe m.11-
pmru pa.n:aaUHOHHoro pacrra.na t:::.!3; BnepB1:1e .llI3 pesyJI:bTaTOB MYJI:&­
TIDIOJI:&Horo aua.1IH3a peaKUH! ~OTOp02l\n0H.llI.li .III qJa30BblX aHaJIH30B 

rt N -pacce.HHIDI IIOJIY"!eHH Tu"!Hl:le oueHKH paaHocTett Mace H WHpHH 
+-i- + ,.o 11306ap l:::.33' l:::.33 .11 '-'33· 
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