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KaR,I\H.I\aT cpH3MKO--MaTeMaTJll:'q0CKHX 
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3aID,HTa )J;MQC9pTa~ t:OCTOHTCR "/£' ~fi,_;, I990 r. 
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C.,D;HccepTaI.zyrei: .MOlRHO 03HaKOMHTbCfl. B 6l'tSJIHOT0K9 Eptl>M. 

ABTopeqapaT pa30CJiaH ••,l,{J" If&~~ 1990 r. 

Y'ieH1>1:a: ceKpeTaph 

CII911,H3Jm3HpOBaHHOro CO:OOTa, 

~aH~aT $Vra-MaT. HaYK 

~ 

B. A. ll!AXEA3HH 

I. OE!llAH XAPAKTE.BIDTHKA PABO'lli 

~ccepTaI.J,HOHHaR pa6oTa TIOCB~ imyqeHHIO MeXa:HlmMOB 
po~lOO'I H perHCTpa~ xmTCOBCKl'IX H01l'rp<iJihHhlx 'li3C'!'ml B paM­
KaX CTaH,D;apTHol!: o,JJ;Ho,ey6JI.eTROl!: H .l(Byx;ey6JI.eTIIhlX Mo~:a: TeOpml 
8JJBKTpOCJ!aC5hIX B3aHMo~:a:cTB:iinl:' a TaKll!S li.!CCJie,I\OBaHl'llO I'Ipe,l{CKasa­
Bllll aTo:a: T90pll!H TIO CaMO~:a:CTBwo KaJIW:5pOBO'llHh!X 6030HOB. 

AK'rYaJihHOCTh T9Mh!. 3a TIOCJie,l{lm9 )J;Ba ~CRTID19Tli.!H B •mm 
8J.ISM0RT8pHh!X 'll:8CTli.!I.\ 6hlJillI OTKJlhlThl H TIO.n;po6HO H3Y'l0Hhl IIpOUFlCCbI 
c He:a:TpaJihHhlMH TOKaMH, OTKpblThl HOBbl0 'iaCTIIIJ,bl: T-JI.9ITrOH, J/YJ, 

+ 
'f- 'q8CTIIIJ,bl, CO'A19plK3lll,H0 "c" H "b" KBapKH, sap.fll!leHHble w- H He:a:-
TpaJihHbllt 2° - npoMeJHYTO'll:Hhie 6osoHh! - nepeHOC'll:HKH c.J!aC5oro BSaH­

Mo~:a:C"I'Bml. 

Baal'JMo~:a:cTBHe !llepMHOHOB c qmTOHaMH M KaJJHCSpoBQ'iHbll!DI 6o-
30HaM11! rrpeKpaCHO OTIHChIBaeTCR 9.I\l']HOJil T90pHe"0. 8JI.9KTpOMarHHTHOro 
H CJia6oro B3aHMo~:a:CTBHR Drnmoy-Ba:a:H6epra-CaJiaMa {IBC). OCHO­
BaHO:a: Ha CTIOHTaHHOM HapymeH:lfif Ka.JrnI'.lpOBO'!HOl!: rpynnw SU(2)xU(1). 
Ilolfi!Mo aToro, TeOpll!R IIp9.I\CK83b!B39T B33li.!MO~JilCTBH9 qapr.t.HOHOB H 
KaJ.MC!poBO"l'.HhIX 6030HOB co CKaJIHpHhlMH ~3CTIIII.\3MH - XJIJI'rCOBCKHMH 

6030H8MH {H006XOI(>!MOCTh BBe~ffiffi XKrTCOBCKIDC 'i3CTli.!I.\ B TeOpllllO 
CBR3aHa c B03Hli.!KHOB0IDreM Mace TIOJieR MaTepHH H .Ka.OOpoBO~IX 
rroJie:a: 6Jiaro,I\apR MexaHHBMY cnoHTaHHoro Hapymeffii!.H Ka.OOpoBO'll:HOJil 
Cli.!MM9TpHH, 'iTO o6ecrra'iHBaeT nepeHOPMHpY0MOCTh caMO:I! T00p:lfif) liI 

B38HMO~JilCTBI/!0. M9lH,ey caMLWH IIpOM9JllYTO'ilihIMH Cl030H8Mli.!. IloHCK 
XHTTCOBCIGa: 'i3C~ M li.!3Y'i9HH0 B38li.!MO~l!:CTBHR M9Hl,IIY KaJJHCSpOBO'i­
HhOO'I 6030HaM11! Ha cero,llHRmH:iinl: ,I\9Hh MOTyT OKOH113T0JihHO Il0,D,TB0p­

~h ~HOCTh ·reopHlll 3JieKTpOCJia6oro B33li.!MO~J.!'.CTBHR. 

~O.Jl00 pacnpocTpaHeHHOM BapHaHTe T00pHK, B TaK Ha3bl-
:';aaeMo:lf0~aH,:i;8pTH0.2 Mo~JIH aJieKTpOCJia6blx Bsall!Mo~:l!cTBH!l (CM) 

npl'ICyTCTByaT TOJihKO O.~ .Ji!l6JJaT XHrrCOBCIGIX TIOJJa.2, liI IlOC.00 
CnDHTaHBoro HapymeHHR ~pGBO'iBOi: CHMMeTplm B03HHKaeT O,JJ;Ha 

H0:a:TpaJihHaR MaCCKBHaR cKallHpli!BR 'i8CTli.!I.\8 H~M-6030H. IlpH pacmH­
p0J;lll!H XHITCOBCKOro ceKTGpa ~pml 'll:HCJIO TaKKX 'i8CTli.!I.\ ymJIHl:iH­

Ba0TCR. TaK, B MO~JIRX ~ ~ ,eyCl.JieTaMH CK8JIRpRblX TIOJJBJil (JJ.M) 

HM80TCR ,YlH0 . ru!Th H-60301IDB: 'A13a H0:1!TpaJihRbIX CKaJIRpHhlX H° • h 0 
• 

,D;Ba sap.R>KaHHbIX H± H O,IIWI nceB,D;OCK8JIRpRbl2 P
0 -6030Hhl. B IDCJ.10,I\·­

Hee BpeMR oco6eHRO 110.JibWOE'I BHHM8HH9 Y~JimTCfl' HMeHHO. )J;Byx-
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ll\'dJ9TB&IM M9~JFJIM. 3To, B llaCTROc;l."Jll:, CBHSaHO C TeM, '1lTO TaKaS 

::TpYRTypa ceKTOpa c HeOCSx~CTHJ BOBBJJKaBT s· lllilRM3-"'R0t 

SUSY, B T0XIDIQB8TOBLIX MO.QBJDJX, B MO,IJUBX 00 CDOHlaHBbla C:P-mt­
pymBHHBM, B MO,ItBJIH J:S-qqa-Kmnm, B !

6 
- M0,.1JUH, OCHOBallOA .Ha 

T00pi1H CYIJ9pcTp.YB HT.~. 
Ha cero~ ~m, :mITC0:8Clata ~ ~ 

He OCSHapYlf!0Hhl. 3ToMY, B 1lacTHOCTI4, Jlll9Jla9T BB3WJIDB ll8CC e-do­
aoHOB (H0H8BeC'I'llO B pa~ Ha KaBJl9 ~ llClE3'I'l:t IHSoeo­
Hhl), HeBOBMOll!HOCTb ~mm B-60301WB ~cpe~ ar IJ,J11-

KOB&IX llac~: 3.EK'I'pOHOB_H Il03Jrl'.POHOB, '"u'" JI "d" KBapKDB JI T. 

~- ( ooqemm qpe3Bb111a:llHO Ma.!hl H ~ ~ llnalJSBJdl ) , 
oqem, c:wn:.mre tPoHOBhl0 IIpOilBCCY TJma .u;pe.u-.HHOBCKllX BKl.n-Dpo­

J.l3~COB (Ha IIO~K-'IpH npBBlillllalTI' CBI'HaJl ar ~ B-6oaoaoB) 

H T -~- RpoMe eroro C~CTBY0T I1pO(S.B9Ma pa~ llSCSB\l\aBllilX 

B 0Kcnepml9HT0 Dir'I'COBCKHX qacnm;, T.e. ~ B-6030H ar...,i:.,. 
HOCHrCfl K CM If.DI K KaKC>a-.J&Jr:So JJB pacDIHp8llBYX m.-..a. 

IJoMmro IlOlfCKa H ~ B-<5o80JwB C QUHJ IJpOB9puI 

T90pilH I'BC, HEIOOxO,lVllMO TaKlllB JJByqeJiltB 6oaml-6oammoro mmD­

~ACTBHfl. 3To mrrepeCHO H B CBfl3Jl1 c T8M, 1l'l'O C.flt9CTBYIOT Ka.111-

llpoBDllHO H9HHaapll.8llTB&l8 a.Jll:oT8pHaT.llBBY9 MO~' K01'0pi8 ICaK JI 

T8opm1 IBC OIJHCJ.IBall'I' ~ Ha cero,ItWI ~ 
,I(aHHhl8. O'f JOODl1'l'b TaKHa MO.qBJIH OT T80p1ilH I'BC llOJlllO BlftJIICJUUI, K 

npl!llBpy; ~ M~ W-6oamla 1o1,,-.l2a,,C1+k), r.1" "k"­

aHOMa-llhmll: MaI'lD4TBH8 MOM9BT W-6o80B8 B paMKU ~ 

T80pHH 0.IBKlJlO~ B88llM0.1J'RCTBd paeeH 8,1.tiJllJIQlit, a B 18K8-
. JilllpmKPIBYX .TaOpll!HX MOET JDl8Tlo DpOJIBBD!'&B'08 8118W111B. tB 

KaK :ee.mmma "k" npHCyTCTBJST B B8plDIBU cmo....,,_,. sasrop­
ma . 1UKl'I'Hl.l, TO QyqBfl TaIGS BepiilBW ( fty, 1'l'Z K T •.1'• ) ..,a 
lIOD&ITa'IPC.R o~ 3Ba1l81Dl9 8llOll&DtBOI'O wuriluto -rs. 
,. "kQ. 

. . ll9.IYJ BaCT081l!d pa!1oTY flUfln'OR B8J .... W Mft8Bl8-
MOB, polll.Q9BHfl JJII'I'COBCICU ~ 'UOTllll 9 Oii K . • J 
J«\lld.J'9pa:t H B pacn:a,QX TIB8.lllG BBIJICOWB, 8 Ta9 BOO.It. 
~ · CaMO,QdC'l'Blfll ~ Cfo8oBos 0 q9.&D npo89pllli 
npmCKaaamUI T8opml I'BO m 8J10MW0111 Wiii) W-cfoaoBoB. 

lla."118.R BOBHBB8 •. IlpeAIDlllB W ~ ~ DAT-
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~ ~ 1l8C'l1ll:t B ~ OAROKBapKOBYX pacna.ttaX 
·~ KBa].JKOBIBB- c ECCallll (5o.m.me J1f!YX MaCC. W-6o30HoB. Pac­

<!MGTp9HO OCSpaaoBalfWl B 8TOll f19VJPM8"9 DITCOBCKllX 119il'I'palb~ 
'lac'l'MQ D OM 14 .191, DpOB8.l(9HO cpaBB81IE 11X 6peRllHHI'OB ,JQ;>YI' c 
~· Ilmta881IO, ~ )\aBBYR 119XaJDl8M 8B.l.HBTCR ~ 
~ BCeX ll\8B8C'l'RHJ: EI.aBJIBMOB otSpaaosamur B-6o30HOB B pac­
nu.m: T-..a: KBapKOBll9B B pacOMOTpeHHO:lil OCl.laCTH Mace IlOCJJ9A-

. Biii; DpOB8..Q9BO cpaBB9BllEI C Ji18B9CTBhll MeXaHEMOM pa.nHaUHOHBOrD 

pacna.u.a B91C'l'Opt0I'O KBapKOBllff c polll.Q9BJll9M H-6030BOB. QmlcaHa 

(lmmBUl CJr173QIH K AaBBOMY riteXamtaMY, a Tat<ll!9 Ilp9AJ0ll!8Hbl IJYTM 
llO -1ili\l\9A9ll.1lll0 D B99 CJII"Ha.IB OT polll.1'9IDUI DIITCOBCIOIX 'II~ •. 

Jl'8Y1l9H ll9DBJll8M oc:spasoaamm rwTCOBCKHX mirrpa.ahela 6o-

80ll0B :n .191 a ace~ c napota TI'llll8.m.IX KBapKa JI aH"I'HKBapKa 

B •"' .-~ 11 npoB8A9BO OpaBB8BltB C ·ce'llSBJll9M pmK.It9BJifl 

B TOii • 'aexammMEt CT~praoro a:_,-11os0Ha. PacOMOTpeBa flx>HO­

:aaa QllTJaDJIR lt ,11.aHBOMY Nexamt8MY JI nyTH OTCTpaJllBaIDUI OT HEl8. 

Dp9Al0ll\9B 14 ~ M8Xamt8M pmll.It9Blf.R H-6o~OB H3 CM· 
11 .191 c TftlllUO& KB&ptt-8BTlllCB8pltOBOa napo• a rp-coy~pellllflX. 
RIK • a ~ C.Q'lae myqeBo noB9AemB no.more C0'118mtR 

OT SllEtpIW CT&llQl88IDlll;llR DY1U«>B ..,;: , MSCC TI'Dll9JJblX KBapKOB H 

~ t1osoBOB. DpoBeA9BO CpaBB81Ull9 cellemta tXSpasosamm 

\;,, C...c C8'81DU1Nll 1° ,h0 ._p0
-CSOSOHOB K8 l\M. P!CCJJe,l{OBaBO TaKlll9 no­

.· · .·· .... .u,wrMepeBQll&NDllX C81{9Bd OT aBepnl!H JI nonapelllloro •­

ny,aoa pollAMllalZ H-C1oSOHOB K 110lt888BO KBR MOH!HO OTCTpOHTbCR 

OT CIU1:Bhl7 pea· B ~ ~cce. 
8 pall1ltU SU(l)-oaMe'l'pllUO& lllO,llUH JI ,ll;llBaMIA8CK01l MO.Jl0.D! 

Tllll8 tappajr,DIBKcoB ll8Y'8IJit P-B9'8TBli18 ~. BO~ B 

~1 r,QB 1111811t'OR CBR81I ltUllSpOBOUla 6oBOBOB C 9J9Jlllll0-
llMll a~ npDAO.DiBO ~ a.upomna ~as. 
B 'HlCW00'111, llOICB8HO, "ITO 118118pellEM 8CWTplll B TaKiU npo­
Q9C(IU llOlllllO, npalCTll'8CICll1 no.JllOQTWD O'fC'l'POJn'OCI OT BCeX KX)l­

pm IC 119DD8MJ oapa&oaaD.R H-<fo8oBOB OT C.llUIBllR ~po­
B0111&R CSoao:Roa, OT~ o.Q"l8X OlSpa80B8DR IJ8pil t-6030HOB 

~ B ~ ~. OT c.Q11aeB u IXSpa-
80MllllR OT pacmaAQB DrTOOBOm ~. a T8lOIB K3M9pll'l'b na­

p•lnpl ~ Mpnlll a npoQ9CC8- pl'lllf'lDUI nap.i W-<1o3o-
aaa. 

~ Dl["I'COBClalX (So3QllOB • 
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.n;aJibH9IDII99 :11!3y1l£!HIIJS lllX CBO:li:CTB .n;aCT Il1CKJllO"ll'!T9JlliHO BalRHyro Wi­

!}lopMaI.zyJIO 0 M9Xalrn:3M9 CTIOHTamroro HapymaHHH KaJ.IW::lpoBOl!HO:li: CW«­

M9Tp!tm:, a Ta:KlH9 0 CTpyKType X:KITCOBCKOTO CSKTOpa T90pmi! 3JI9K­

TpOCJia6bIX B3aWMO,ll9:0:CTB¥.a. lulaJIOI'WIBO:li: IJ;9.1!£'I CJ!Yll!KI' Il1 Iraj"!emre 

Ci030H--c5030HHOrO caMO,ll9llCTBil1.!'i. 

Bee paC'!STbl B ,l.\MCC9pTaIJ;llm .D;OB9,ll9Hbl ,I(O 'illICJieHHblX O:uE!HOK. 

~aCTb pe3YJihTaTOB pa60TW YlKS carO.n;HH MOlHST CibITb H9TIOCJl9.D;CTB0H­

HO I/£CIIOJib30BaHa B 3ECnep~8HTax no TIOil1Cicy XK!TCOBCICHX '!aCTJ/Il.J; 

I/£ Il13Y'!8Hlllro CBOllCTB EaJ.IW::lpOBO'!HblX 6030HOB Ha ,ll9llCTBYJOJJJ.i'IX YCKO­

pw!BJIHX B CERN Il1 BO FNAf.... )J;pynm p03YJihTa'Thl MoryT CSb!Tb Il1CIIOJib-

30BaHhf B 6y,ri;yrn,m: 3KcnepMMSHTax Ha CTpOf!ll.\Il1XCH KOJIJia~pax LEP. 

LHC , YHK, SSC Il1 ,IlpYrlllX. 

ArrpoCSa:u;:rui paCSOTbl. 0CHOBHbl9 pe3yJibT3Tbl' rrpe.n;cTaBJI8HHbl9 B 

,IJ,MccepraIJ;llm, oCScym,iiaJJJl!ch :a:a TeopeTHqeclG'IX ceM111Hapax EpeBaHCKo­

ro !f™:slll'!aCKoro TllHCTI11TyTa, .n;oKJia,I\bIBaJIHcb :a:a pa6o'!eM coBS~aHllIIl1 

"M}JOHbI-86" (Ymropo.n;, 1986)' Ha cecmrHX OH~ AH COOP (1986, I988 
IT. ) ' Ha Ko:a:q,epelH.\Il1Il1 "~3Wi:a Ra YHK" (IlpoTBID!O' 1987). :a:a MelR­

JJYHapoii;trnR KOHillapeHUKI11 TIO '!9TB9pTOMY TIOKOJieHHro qiepMHOHOB B 

Ca:a:Ta-Momma {Cli!A, 1989). 

~~1WC31JJIW. no pe3Y-1IhTaTaM ,D;Il1CC9pT8IJ;llm onyCSJIHKOBa:a:o· BO­

CSMb paCloT. 

QTD.VKTypa Il1 o6b3M @CCepTalJID'I. ,nHccepra:u;:rui CO,I(Spl!IPIT I24 
CTpaHllIL\bl MallflIBOIIll!CHOro TSKCTa ' COCTOKT' 1A3 BB9,ll9Hml' Tp0X r JiaB' 

3BKJI!O'i8HMH • co.n;epmm 54 pHCyHKa ' 4 Ta6JJil1El.bl III CIIll!COK JllIT9PaTYpb! 

III3 122 HaMMeHOBalrn'.:0:. 

II. KPATKOE.CO)J;EPH!AHME PAEOTH 

BOO,ll9HHS. 00CY,lH.I(ae1:CH aKTyaJihHOCTh npoO~'leM, paCCMOTp9HHblX 

B paCioTe H .n;aeTCH Kpa~ oCSsop CO,ll9plR8Hlol:H ,D;Il1CC9pTalJID'I. 

I!ep:BaH r Jl.aBa IIOCB~Ha H3y"ll:eHIIIro M8X8HH3Ma oCSpa30BaHim 

X:KITCOBCKllIX He~aJibHWX -qaC'I1lIIJ; B CJiaCiOM 0.n;HOKBapKOBOM pacTia,I(S 

THlKSJioro KBapKOH!ifi! c Macco~ COCTaBJIBIOll{llJX KBapKOB {mQ) 60Jiblll0 

MaccM W-6030Ra (mw>· 
B § 1 . 1 ' HOCHlll,9M BBO,Il,Hbl:m'. xapaKTep' .Il,a9TCH KpaTICH0: o6sop 

I/£3B9C'I'HblX MeXaHHSMOB paCTia'AQB .THlKSJlblX KBapKOHHSB c po~M 

6 

;;, .. 
It 
ii 

' 

l 
~ 

' I , 
~ 

1 .. . 

XKITCOBCKHX H9:lttpaJibHb!X 'l:aCTJIII.J;. 

B § I.2 paccMa'I'pKljaeTcH rrpou;ecc oCSpasoBaHllIH H~M--c5o3oHa B . 

CJiaeiOM O.n;HOKBapKOBOM pacna,I(S TffiK0JIOro KBapKOHllIH c Maecoa co­

CT3BJI.fllOID,llIX KBapKOB mQ- 100.;-240 f3B. Bb!t.!J/IC.l!HeTCH CipeH'llmr :3Toro 

pacTia,l'(a ,Il,JlH pa3Hb!X Mace XIl11TCOBCKOR "1!3CTil1lJPI B 33BJIICHMOC'I'lll OT 

MaCCbl THJR9JIOro KBapKa' npoBO}WI'CH cpaBHSHI/£9 c >IBB9CTHblM npo­
:ueccoM polK,I(ElHMH H--c5oso:a:a B pa,D;I11arzyro:a:HOM pacTia.n,e KBapKOH.JIIH. 

0IIHCb!Ba9TCfl $0HOB8fl cmyaIJ;l'ffi JII paccMaTpllIBaIOTCH .n;WWiapemwa.1Ib­

Hbl9 xapaKT0pI11CTWO!'., TIO KOTOpMM B03MOIBHO OTCTpallIBaHMS OT ipoHOB. 

B § I.3 JIICC.l.!9.JzyeTCH oClpa3oBaHil£9 Hel\Tpa.JibHbIX XIlfrrC.:uBCIWX 

6o30HOB JIIB ,nM {H
0

, h
0

, P
0

) R TOM lRe rrpou;ecce. PacCM31'pI!IB3KlTCH 

aHaJIOIWllibl0 BOTipOCbl. 'ITO Vl. B npe.Il,bl.Jzyll\eM pa3,I(SJI9 ,lJ,}Lf! KalR.n;OR 

~acnnl)>I {H°' h
0

' P
0

). ITOMMMl' 8T<:Jr0. 
0

lll3Y"II39.TCH B03MOlRHOCTb pa3-
. 0 

,JIJll'qeHHfl XmTCOBCKMX 11acTMil J![3 DM OT HcM -6020Ha 11!3 GM. 

BTopaH r.JiaBa I10CB.Hlll8Ha Jft.3,Y1:ieHW.O M8X8HM3MOB pmi(tiemrn XillT­

COBCKY.IX HElffTpa.;1b.HbiX 1iacnru, Ha ,YCKOPM'ffi.l!HX. 

B '] ;.:; . I' KOTOpbU'! HOClIT BBO.ItHbIR xapaKTep KO BTOpOR r .JiaBe ' 

,ll3H KpaTIDfill 063op MexaHllI3MOB pom.n;emm H-CS~30HOB B a.npoHHb!X' 

3Jl8RT}JOH-no3wrpoJ;!Hbl:X: ,11! ep-CTO.lJKHOB9H1'!:HX. 

B 9 2. 2 !t!:CcJie,eyeTc.H npOI.lecc m~pa3oBaHi'IH H-Cio30HOB • lll3 ,nM 
B accorrn:aIJ;llm c THJR9JIOR KB3pK-aHTW<:BapKOBOJd napo1l: B e+e--aHH1'!:­

r¥..lLf!I001 III npoBO}WI'CH cpaBH9HJ/!8 co c.ir.y1iaeM pu.IOK,I1ElHl/lH B TOM me 
0 

npoQecce H,~M -6030Ha. PacCMC!1'pllfB~eTCR TIOBe.Il,eP.V.E' TJOJ!HOro ce11eHMH 

31ifH pei:lKIJ;llm OT :rnepr1'11'!: eTa.JIKHBa!Olll.Il1XCH P.j"'!KOB ·rs: .. ' Macchi THlRE!­

.}JbJX EBapKOB mQ. MaCCbl XIDTCOBCKil£X CS030HOB MH. i!CCJI9.ll,YIOTCH ;:rnqi­

tI>epeHUJ1IaJibHbl8 pacTipe.n;eJieHJMI TIO 3Hepnrn H-6030.HOB Yl B03MOlHHOCTb 

OTCTpa:V!BaHMH Ha :llIX OCHOB9 OT ¢0HOB. 

B § 2.3 IIpe.JJ,JIOlReH 1'l M3y'!aeTCH MeXaH1'!:3M odp330B8HVl:H XIDT­

COBCKIILX H9lt!Tp3-1IbHblX '13CTJ/Il.J; llI3 CM Il1 Il.M B aCCOL411E!l.\11I11 C THlR9J!OP. 

KBapK-aHTW<BapKOBOR_ napoR B rp-CTOJIKH013E?HIILHX. PaccMaTpllIBaIOTCH 

aHaJIOTWiHbl9 sonpoCbl' "ll:TO ·1'1 B IIpe,I\bl.lzylll,9M CJIY'lae. ITOMll!:MO 3TOro' 

HCCJI9.Jzy9TCH pacrrpe,ll9JieHiiie ,I!,H!lxllepeHrzyraJibHOro ceqeHHH TIO none­

pEl"ll:HOMY liIMTIY.JlbCy. OrJllICb!Ba8TCH !}loHoBaH cmyar.rn:H lll B03MOlHHOC'I'lll 

Bbl,I(ElJJBHHH CHrHaJia OT pO!R,ll9HllIH H-6030HOB. JII3 Hee. 

TpeTbH r JiaBa nocB~Ha HSY'JSHW? B03MOlHHOC'I'lll np:ll!MaHeHH.fl 

P-He"ll:STHblX SqxpeKTOB K IlOHCicy H perIIICTpaIJ;llm XHrrCOBCKMX 'laCTillJ 

a TaKll!e H3yqamoo Tp0XC5030HHl:i!X B9p!llil1H WWr· ' WW2 CTOJIKHOB9Hll!ff 

llPO.J:tOJlbHO IIO.Jmpl430BaHHblX a,I\POHHbIX IIY"ll:KOB. 
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B § 3 .. I paCCMa'!],JJIJHdt:IH;M MSXal003M oCSpaao:samm XHITCOBCIGIX 

qac'flil:Q OT CJIIDUillLR KaJllol6poBoqm,JX 6080HOB B CTOJlKHOB0HWIX npo­
'AOJ!bHO noJlf!JlliraoBaHHblX a,DJlOHHblX IJY'iKOB. B paMKax SU(S)-CHMMST­

pwmo:a MO'ASJIK M ~aMWreCKOll MO'ASJIK nma lbappap-.l{lKaKCOH MCCJB­

AYJOTCR acMMMSTpl'IH: 

t do(+,0)-do(-,O) 
A= • 

dO' ( +' 0 )+d~Y(-,0) 

do(+,+)--do(-,-) 
A2= ------­

do(+;+)+do(-,-) 

do(+,-)--da(-,+) 
A9= ------~ 

do(+,-)+do(-,+) 

IIoKaBaHO' 'ITO Ha OCHOBe :nm :iraMepemm MOlHHO OTCTPQHThCR, 

npaKTIReCKH, OT Bcex KX)l-ipoHoB (KOTOpbl0 Ha IlOPfl'AOK-~a npeBbl­
maJOT "t:lm'HaJI OT o6pa30BaRMR H-6080Ha). a TaKlH9 OT Pfl'Aa ,IqJynJX 

~OHOB, B KOTOpblX cy~cTByJOT TaKl'Ie ac:lllMMeTpWI!. 

B § 3.2 HCCJie,IzyeTcR npo:qecc poll!,Il0RMR nap1i1 W-6oaoHoB B Tax 

lK0 CTOJJKHOBeIDmX. B paMKaX TeX lH9 MO'ASJ1'91 . paCCMcrrplmaJOTCR 

aCl'!MMS'TpW'I: 

1 
do(+,0)--do(-,0) 

A= ' do(+,O)+do(-,0) · 

do(+,-)--do(+,+) 
A2= ~-----­

do(+,-)+do(+,+) 

3 
do(+,-)-do(-,+) 

A = ~------
do ( +, - ) +d a ( - , + ). 

IToKaaaHo, 'ITO :i.rx H3Mepeime noMomeT: 

a) Oilpe'ASJMI'b napaMSTpbl Tµ:ix6030HHOro caMO'ASICTBHR, 

6) OTC$HThCR OT KX)l-tllOHOB K ,IJ;aHHOMy·npo:qeccy, 

B) OT'ASJMI'b CJJYqaH o6paaoaamrn napbl W-t:SoBi>HoB Henocpe.n;CT.BeHHo 

B a,IqJOHHJ>IX CTOJIIg!OB9~RX OT l'IX o6pa30Bamm OT pacna,1\0B DIIT­

COBCIDIX qacnru;. 

B 3aK.JliiNemm nepelfil!CJIBJOTCR OCHOBHbl9 peayJ.lhTaTbl ~ccepra­

lzylOHHOll pa60Tbl' KOTOpbl9 mmmrramcR ,IT,Jifl Balll,HThl. 

III. OCHOBHhlE PESY.llI:.TAT~ PAEOT~ 

I. B pa!IRKax CM lil ~ TaOpwi! 3J.19KTpOCJ.Ia6blX BBaMMO'ASICT.Bll 

K3YlffiH MeXaIDraM pom.i:tamm HelrrpaJlbHblX . :n!ITCOBCIG!X 6030HOB B 

8 

;'. 

1. 

~ 
·~ 
• I 

~ 
"A 

::JJ!a60M O,n;HOKBapKOBOM pacna'AS T.RlR9AOro KBapKOHHR B oCIAaC'I"'M Mace 

COCTaBJIBIOllJ;ID[ KBapKOB m.:-I00+240 fsB, ,IT,Jifl Mace XlifiTCOBCKHX qac­

nrq MH"" IO+ IOO rsB. BpeHmmr sTOro pacna.n;a ,IT,Jifl poll!,Il0HIDI H~ .. -
6080HOB OKa3b!Ba9TCR R _. I0-5 + I0-2 

,IT,Jifl poll!,Il0mm Hell'rpaJ.lhHblX CKa-
. 1 

JIBpHblX DIITCOBCKHX "ll:aC"I"HQ H3 ,n;M - JJalKIIIT B oCIJ.IaCTH R;" ro-• + ro-i 
,IT,Jifl IlC9H'AOCK3JffipHhIX Rt"'I0-6 +I0-3 

(B 3aBHC1'lMOCTH OT napaMe'I'pOB 
,n;M) • . 

2. Hayll:SHhl aaBHCMMOCTH ~p0H:QHC!JibHhlX DmpHH IIpe,IJ,JIOlHS~­

HOro pacna'Aa c o6paaoBaim9M :ee:a'I'paJibHb!X XHrrCOBCKHX ll:acnrq MB 

CM l'I ~ B 33BHCMMOCTH OT ,IJ;OJIK s:eeprmr, YHOC1'IM0:9: wm l'I8 KBap­
KOHHR. 3'rn paCIIpe'ASJI9HHR MMSIOT xopomo BblpalK9HHbl9 . rmKOBb19 o6-
AaCTH B pallOH9 MaJ!blX XH (,IJ;OAR 3H9pni!H H-6030Ha) ,IT,Jifl CK3Af!PHhlX 

6030HOB l'I B pa:aoHa cpe,n;HMX H B&llll9 XH )J,Jli IIC0B,IJ;OCKaJIHpHb1X 6080-

HOB. 'ITO IIDMOll!ElT DT'ASJ.10HJIIKJ OT ~HOBoro npo:qecca • B KOTOpOM 

BMSCTO H-6oaoHa po~eTCR r.mooH. KpoM9 wro, noKaaaHo, 'ITO. 

l'I8YlffiHl49 ~p0H:QHC!JihHbIX paCnp9'ASJIBHHI B, CJJY'la9 ,lJ,M TI08BOJm0T 

IIOJ!YllllITb ,IJ;OIIOJIIDIT9AhH00 YCJ10BW3 Ha napaMEnpbl MO~AH: OTHOma­

E!Jlla B8KYYMHbIX Cpe.n;HHX. DIITCOBCKHX .ny6Jl0TOB tga • Vt/V2 H yroA 

CMSnmrsaHWI H9:ta:TpaJ.lhHb!X KOMIIOH9HT DIITCOBCKHX TIOJJS:9: - &. 

3. PaCCMOTµ:iHO OTHOlll0H1'I9 DmpHHbl IIpe,JµOlK9HHOro MSXammMa 

K mHpHHS pa~a~m1oro pacna'Aa Tml!9~oro KBa~Komm c poll!,Il0HHaM 

H-6080Ha. ::h'o OTHomalll!B paBHO R ... I+Io' ,I1,JIR cKaJIBpHb!X 6080HOB 

( H~M '. H0 
• h 0 

) H R ... 0. I+ Ia9 ,IT,Jifl nceB,IJ;OCKaJIRPHblX 60BOHOB B o6-
AaCTH Mace mQ-I00+240 rsB H MH-IO+IOO rsB. J'Icxo,IJ;R l'I8 BeJIKCmH 

6p:lHll:WJI'OB H OTHOmSHHR K H8B0CTIIb!M M9XaHl'I8MaM pacna.n;oB KB8p­

KOHJ49B c o6pasoBam!9M H-6030HOB, CJ.19,JJ,YST qTQ IIpe,IJ,JIOlK9HHhll!: M9-

XaHl'I8M RBJI.ffSTCR ,IJ;OMHHHpYJO~ B .n;aHHo:a: 06J.Iac:rH Mace. 

4. PacCMOTµ:iH MexamraM pOIK,Il0lllUI H9:ta:TpaJibHblX XHITCOBCKMX 

6080HOB lil8 .ll.M B eTe--a~ B accocym~ c T.RlKaJIOI KBapK-. 

aHTHKBapKOBOll napo:a. IlpOBeASHO cpaBHamJB c ce-QaBJJBM po~BHS! 
H°CM -6030Ha B TOM lK0 M9Xalil'18M9. IlpH ::JTOM TIOKa3aRO. qTQ Ha co­

Bp0M9HHblX YCKOpHTeJIRX MOlHHO HMeTh ,1\0 ra9 co6h!THll CXSpasosamm . 

H-6080HOB B ro.n; B 3aBHCll!MOC'I'H OT napaMe'I'pOB .ll.M - tga H & (B 

TO lK0 Bp:lMR ,IT,Jifl H°CM -6030HOB :ITO 1ll4CAO He IIpeBbllllaaT B ~M 
·c~ae COTHH co6h!THll B ro.n; Ha TeX lH9 KOJIJiaA.n;apax) • 

5. HayqeHhl ~pe~ xapaKT0pHCTIOOI npo:qecca 

e.,.e~~ HQQ. IloKasaHo~ "llTO pacnpe'ASJJBHMB no aHepI>mM polll,1"lmll.m 
0 ::JTOll peaKizyIH H-6030HOB l'I8 .ll.M l'IMS0T cne~cKoe IIOBeASHH9 
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q'!'Q .n;onycKaeT B 60Jibl!JMHCTB9 CJJY'l:89B Bbl.l(8JI.0HJ/l0 C:IITR8J!a lil3 oc­

HOBHOro !POHOBOro rrpo:u.ecca, B KOTOpOM BM9CTO H-c5030H8 HCnyCKa-

0TCR r JIIOOH. KpoM0 Toro ' TIOK838HO' 'l:TO .n,Jlfl CK8JiflpHhlX . '18CTKI.\ 8TO 

pacnpe,ITFIJJeHMS l/IME!eT TIKKOBYIO o6JiaCTb B pa:iWHe MaJ.lhlX H cpe.nirn:x 

aHa11e~ .n;o.m t3Hepnm:, B CJJY'iae lKe nces.n;ocKaJIRpHhIX i:i:acTIIIQ 3Ta 

o6JiaCTb rrpHXO,I\l'IThCfl B pa:i!OH 60JibUIID[ XH. ::rro· TI03BOJ!fl9T pa3.Jill!­

i:i:m'b CJJY'l:8li! o6pa30B8HKH CK8JiflPHblX H TIC0B,Il;OCK8JiflpHblX 6030HOB. 

6. ilpeAJIOlK9H M8X8HH3M pOlK.I\SHMR H9lITp8JibHhlX UtrTCOBCKYIX 

6oaoHoB lil3 CM H }J1rt B acco1zy.1a10ifii! c napo:i! TRlK9J!blX KBapica H aHTH­

KBapKa B yp-coy.n;ape:HRRX. ITOK83aHO, 'l:TO B0JIWmHhl C9'19H~ Il03BO­

Jlll!OT HMeTb .n;o IOOO C06b!THR po~.,D.eHHfl H-6030HOB Ha YHK IILfil'I LEP+ 
LHC B ro.n;. IlpoB9,I(0HO cpaBH9HJ/!0 C.l!Y'l:89B o6paaoBaHHR H-c5030HOB 

lil3 )J.M CO CJJY'ia0M o6pa30B8Hlffi H~M-c5030H8. 
7. HayqeHhl ~peHQI'la.7IhHhl9 pacnpe,ITFIJieHHR x111ITcoBcKHX 

qa~ B 38BHCMMOCTH OT 3HE!pillillI li! TIOil0p8'iHOro 1'1MilYJihC8 polK.n;a-

0MblX H-6mmROB. IlOK838HO, '!TO OHM MME!IOT Il1'!KOBYIO o6JiaCTb B pa:i!­

OH0 CiOJiblllHX nqoope'IBblX MMfiY.JlbCOB p ~-:- 50+80 faB H cne~meCKQ!;'I 

pacrrpe,ITFIJIBID!B no 3Hepn<lHM' 'ITO I103BOJIR8T Ha,neRTbCR Ha B03MOlR­

HOCTb OTCTp3lmaID'.f! OT $•JHOBh!X npoueccoB, a TalQl!e pa3.'ill'l:MTh 

CKaM!pHb19 H IIC9B,l(OCK8-UlpHbl8 '13GT>mbl. 

8 •. B paMKaX 51J(6) - cw.meTp:wrnoi MOn,8-'Illl III WffiaM11J'l:E'CKO~ 

MO~JM nma ~appap-.lb!reKCOH Ol.(9H9Hb! acWl!MeTp!.iM, CB.H33HHbl9 c P­

H9'10T!Ili1Mi'! ~KT3MI'! B CT(lJ!KEOOOH11HX npo.n•-'.lJ.bHO TICtJL<JJ.llllaOB.':lHHhlX 

a,npCIHHNX riy-q:KOB B !IpOI.l'ICCe o6pa30B3Inlli XJAITCOBC.!lliX CKaJIRPHblX 

~aC"n!IJ; OT CAHHFJU! Ka.!111'.jpoBO'IllliX 6030HOB. upI'I 3TOM acHMMeTpHM 

pacCMOTIJ3Bhl B 3aBlil.,Cl!MOCTH OT THIIB o6pa3yeMOJ4 B KOHS'!HOM COCTO­

RHD liJa~HHO! ffilp.i :K .ll9ll!aT. B o6...liaCTI'!.: - 0.~0. 7 B paMKaX 

S1J(6)-MO,lfUM, - 0.4..;-I B paMKaX MO~J!Ilf \llappap. Il0Ita33HO, 'l:TO 

~jJSHE aciWlll0Tp.KI B .n<!HHOM npo~cre ff)3BOJIOOT OTCTpOHTbCR 

err. ~· BOOX KXJ{--4l0HOB K DpOIJ'ICGY ~mm XJDTCOB­

CDIX q~ uT Ka.Dl'.ipoB011HYX 003oHOB. a HX tlo.n.DllE 3Ha>mHillfl 

IE8BO.IHllT C'lll"ra!"b 3"fY 3aACRY J.:eaAbHO OC~CTBJaMOll. 

9. B paBax "1'9X IE .O~ 1!3J118Ho ~Hl!l3 IIapbl 1-6050-

llOB B CTO..llCl!UB9BI Dprl),UhBD IIO.JHpW10BffiDIHX a,up:lmnil IJY'IKOB. 
iiwaa;ww>, q"J'O B ~ Ka8ipoBD'Ul011 T90JMll .3.BBKTpOc.mlYX 

m -~ 

m 

., 

r<ia~ no OTHOmemoo K OCH Ha'l:aJlbHblX rry-q:KOB, 1'!M9ST xapaKT0pH09 

IlOB9,lJFIEJII€!, OTJIHll:8Kllll.99CR OT .lJPYrHX a~bTepHaTKBHblX HeKa.Jrw:5pOBoq­

HblX T90pllm. 3To IlOMOraeT KaK oi;rpe.n;e.119moo napaM9TpOB Tp9X6030H­

HOro B83IllMO)J;0J4CTBHR WWy' WW2, TaK H TIO,J.J.TB9pll{.I\9HWO sepHOCTI' 

Ka.JM'.!poBO'!HOJd TeopwiI 3J.!9I<:TpOCJia6brx B381'!MO,I(014CTB11.11!:. Rpm~ Toro, 

H3M9p0HH9 acHMMSTpH:i! II03BO~RST 0~0Bp0M9HHO OTCTpolITbCR OT 

KX)l-¢OHOB K 'A8HHOMy rrpo:u.eccy, a T8Kll!0 pa3.lM'IlITh C.lJYqaH o6pa-

30B8HHR Vl-6030HOB H9Il0Cpe'ACTB9HHO OT CTaJIKHBalO!ll,ID[Cl'! a.n;poHHb!X 

ITY'IB:OB OT C.JIYqaEJB HJ( o6pa30B8HHR OT pacna.n;oB H-6030HOB ( Ha­

rrp1'IM0p, B rrp01.(9CC9 pDlR'A9HHR H-6030HOB B rJilOOH-rJilOOHHOM CJJHSl­

HHH rrp.llI Ma > 2mw ). 
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