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Pa~o1a mmo.meBS. B J£a6oparopm~ H,Jtepma npo6.1leM 
O~e~eHHOro BBOTHTYTB H,lt9p&HX H00.1l9~0BBHHI. 

' 
Hayq&HI pyKOBO,tUIT9JID: . 

~OKTOp q&!SHKO-M8T-TJA90mix HBYR ·o.A.Sa~MH.Jtopora 

O~.nHHe onnOH9HTH: 
~OKTOp .~8HKO-M8T9MaTJA9CKBX_HByx 

. KBB,ItlWlT ~SHKC>_-MBTeMa TJA9CIG!X JIBYR 
/i, 

.• 

C.B.Myxlm 
:a • .II. Ko po'lKICt 

I 

Be~ee HByqHo-xcexe~oBaTe.ncxoe y~p~eHHe: 
HJICDTYT ~Sl!KH BHCOKHX 8Heprd, CepnyxoB. 

' 
3allt11T8 .Ji.ccepTa~ OOOTOH'l'CJ[ "-" .. 1991 rl 

B _____ ~COB Ha,sace~asiz ~ne~~SHpOBBHHOro COB9T8
1 

Jt-047 .01.03 nPH J!a6opaTopu .H.Jtepma npo6.ueM 06!.e~eHHoro 
HHO!Hi'j'T8 R,Jt9pHHX HCCJI9~0B8Hd, r.,lly6Ha Moo~OBCKOI 06JIBCTH. 

C Jtfl009pTa~el MODO OSHaKomlT:DCJl. B 6J16JmOT9K9 ·. Ownf •. 

ABTopewepaT p880CJI8H n ___:."..:_- _',__ 1990 r. 

· Y~emdl ceKpeTap:& oneiUt&JIHS:BpOBaHHoro CoBeTa 
AOKt0~ I)ISHKo-u8TeMaTJA9CIODt H~YR: · 
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OEIIINI XAPAKTEPHC~ PAEO'l'll 

AKTyam.aocT:& npo6JieMH. B a,ripoa-:-R.I{epHm(; Baa:r.w:o~eicTBHHX 

O,IUIIDVI H3 BBJKHHX npo~eCCOB llpH BHCOKHX ::mepl'Hiix .JmJJ.Il9TC.Ii ,IU!~ . 
' ' . ,/ '' 

pa~oHHo~ · o6pasoBalme CHC?TSMH ~HOB, . xor~ .H,Iijlo nocJie B3a:H.;.. · 

M0~9HCTBHH OCTaeTCff B CB09M nepBOHB~JIDHOM OCHOBHOM COCTOHHHH. 

PoJ~QJ;eHa~ Tmlt9Jlrul a~OHHBH CHCTeMa ·'JmJJ.f!eTCH npO,IJyltTOM ,ltliCCO~a-
' , ~ .. 

~ HB'llaJI:&HOI'O. a~~a Ha. H,Iijl9-Mmll9HH. 

B npo~ecce aeynpyi'OH ,IU!~pa~OHHOi ~CCOUHB~ o~eTXHBO 

IIpO~TCJ:t BOJIHOBH9 CBOHC~Ba B3BHM0~9ACTB,YICJnHX06'DeKTOB, H no 

OCHOB~ C~OHCTBBM OI-l CX~Xt C npmiecCOM .YIIPYI'OI'O B38HM~~9HCTBlJJ:t. 
BaXtHOH oco6eHHocT:&ID ~HHOI'O npo~ecca JmJJ.f!eTca·BoSMOEHOCT:& 

. . . :_ I ·, . ··.: . 

HCCJie~oBaHHH napUHBJI:&HO-BOJIHOBOi CTPYKTYPH poJ!QJ;9HHOH a~HH9H 
' ' "' ' ' " ' . . ' 

CHCT9Mbl, ; TBK KaK B; t' -KaHaJie ~O~pye~ o6MeH C KBBHTOBHMH l!HC-

.. JiaMH BBKJYMa.' ( IIOJIIDC]loMepaHtzyRB ) ~ Bc.Jle~CTBHH STOI'O, ,IT.JlH c.nyimg; 
>...' ' • '> ' .. ' • i 

Mesoa~epHoro BsaHMo~eAcTBBH, BoJIHoBHe coc~OHHBH xoHe~oa 6osoH-
, . . . . . . _\·' . . ' A) 

HOH CHCTeMH 06JI~BIDT "HeHaTypaJII:.HOi" CIIHH-'Il9THOCT:&il: ~P=fl) , 
I'~e ~P H AJ ·. e_CT:& HSM9H9HHH _'ll9THOC;t'H H. llOJIHOI'O CnHHa. 

. B ~CC~~He cn~KTpH napiUIBJII:.HO.;...BOmlOBHX COCTOJ:tHd KOH9'1IHOi 

6os~HHOM CHCTeMH ~IDT B~ KaK n.i;mioe -po~eHHe pesoHaHriHHX · .·_ 
. ' ~ \\ . . . . . 

COCTOJ:tHHAt TaK H Hep~~OHaHCHHi M9X8HH3M ,IU!CCOIUIB~ HB'IIBXI:.HOI'O 

Mesoaa. ., 

Eo.llDIII8Ji nepe~tia SH9pi'litlii ( ,_ I rsB ) pc>Jr.It9HHOH CHCTSMe 
I • • •., •" • • • 

npu MaJioi nonepe~oa nepe~q:ra: H,IijlY-MHIIIeHH npe~ocTaBJIJ:teT ymmaJII:.ayro 
. t • ' ,. 

B03MOliHOC~:& }13Y1{BT~ _B _®mmx npo~eccax j)SS0~8HC.HH9 B036~eHBH 
C~CTBBHOH CTpJx~YPH',ltliCCO~p~9I'O MeSoKa: KaR op6HTBXDHH9 



~· 

I. 
~. 

B036~eHJ!lli, TaK ll, 't!TO 6oJiee ~9HHO, BOS6y.llr,II;eHWI no rJiaBHOMy 

KBBHTOBOMY 't!HCJIY_ ,:.. p~~e. Boa6y.llr,II;eHI!lli. 

BHcoKali CTen~H]) KorepeHTHOCTH BOJIHOBHX COCTorumi,i ll cmHaSI 
' . 

llOJillpll38:rntfl KOH91lHOro COCTcmlnm, .a T8Kllt9 1 poJID. JI,lij>B. KBK ~Tpa, 

np9liMYJ!t9CTB9HHO nponyCKaiiJitero peSOHSHCHYJO K~MTIOH9HTY, mlJimOTCS! ,' 

ocHOBHHMll .ztocroHHcTBBMH npo~ecca aeynpyro:H .ItHcf>paKIJ;Hoaao:H·.ItHcco-
• , I 

> i • ' ~ 

IUIBUHll HS JI,lij>aX, KBK liHCTpyM9HTa ,llJISl HSY't19HW! cneKTpOCKOllllll . 

KBBpK-aHTHKB8pKOB9R CHCT9MH ll3 JierKHX KBapKOB. 

UeJIDD HBCTOffm9R pa6oTH SlBJiliJIOC:D SKcnepHMeHTaJIDHoe HCCJieio

BaHHe o6paaoBaHWLCTpaHHOR 6~SOHHOR K1Ili+-cHCT~Mii,. po.llr,II;eHHORB 
• ,- I , ' ' .,. I! ' ' ! 

- npo~ecce .ItHcppaKIJ;HOHHOR .ItliCCOUKa~'40-raBHHX ~~eSOHOB Ha ~ax. 

lloJIY'leHHe .ItH~epe~JIDHHX H noJ!HHX KorepeHTBHx·ca'tleHHii npo~ecca. 

~ SI.Itep Be , ~u. , Ag H Ph , a TaKllte ocYJ!teCTBJieHHe naproreJID, 

HO-BOJIHOBOrO aH~JIHSa Klili+-6HCT9MH H onpe.zteJieHHe pe~OHBHCHHX 
. ' ' 

9BORCTB pas~ napUKSJIDHHX BOJIH. 

- llpaKTH'l9CKBSI ~9HHOCT:b H HSyqHaSI HOBHSHa. BnepBH9 llpoB9,It9HO 

3KCll9pllM9HTaJIDH09 H?CJI9,ItOBSHHe BOS6YJ!QleHHR _( Ka~ op6HTSJIDHHX, TaK_ 

H Pa.ItliBJIDHHX ) ~apKoBo:K cTpyKTYPH IC ~eaoaa B. ripo~ecce e;o ~ci>-
• paKIJ;HOHHOi .ItliCCOUKaUKH B K'1Ill+ -cHCT9MY Ha JI.IU>aX npH BHCOKHX . · . : 

' . • , • 1 I • 

3HeprliSX. B .ItliCCepTa~ npe.ItJIOX9H.H o60CHOBaH HOBHR cnoco6 npoBe-

,It9HI!lli napUKSJIDHo-~.mi'oBoro aHaJIHaa: ICn~rt: .zta~; ·no~eHH~ B 

aKcnepHMeaTe 6ea ~eHTH~a~ THna .ItByx oT~TeJIDHo~aapszeHHHX . . . . 
·~ 

M930HOB B KOH9'1lHOM C9CToimmi peaKUKH. . I 

lloJIY'leHH ~epe~aJIDHHe H HHTerpaJIDHHe KorepeHTHHe ce'tleHHSI. 

npon;ecca .n;.na: SI.Itep Be , Cu. , A a H Ph • Onpe.zteJieHa A-aaBHcHMoc't~. 
:i:OJIHoro KOrepeHTHOro Ce't!eHHSI. 0CYJ!t9CW9H napiUIBJIDHO-BOJIHOBO! . 

~HaJIHS ll O~pe.zte~eHO BOJIHOBO~ .CO,ItepxaHHe Klrrli+~HCTeMH, noBe,IteHHe 

HHT9HCHBHOCT9R ll OTHOCHT9JIDHHX' cpaa.paSJill'llHHX BOJIH B SSBHCHMOCTH · 

OT po.llr,II;eHHoi MaccH HJ<JPr• 
1 

2 

/· 

, .. 

., 
I 

·, 1 

. . . 

B paMKax YHHTapHoii K~aTpH'IlHoi·peaoaaacHoi Mo.zteJIH _cBS!aaHHHX 

, KaHaJI~B npoB9,It9HO OnHCaHHe Ha6JIIO.I{aeMWc CBO!CTB na~~~ BOJIH, 

. onpe,IteJieHH napaMeTpH pe30HBHCOB ll OTHOCHT9JIDHHe BKJ!a.ItH liX o6pa-
l • • ' ~· . • . - ' . 

\ -· ' 
SOBBHHSI B C9'tl9HH9 npon;ecca. YCTBHOBJI9HO, 'lTO B HCCJI9,Ity9MOM npo-

,1.(9CC9 o6paayiOTCSI ,IU3a BKCHaJIDHO~BElKTOpHHx peSOHaHca Qa_,(I40C)) ll 

Q b. (l300)' cpH3Ktl9CKH9 COCTOSIHHSI KOTOpHX SlBJIIIIOTCK CM9C:DIO 
. , . PC ' 

S U ( 3) -'lHCTHX OKT9THHX COCTOSIHHi C JPC =I++ ll] ;:I+-•. 
. - , . I 

B irceB.ztocKaMpHoM·cocTOSIHHH_ o6Hap.v:xeH peaoHaacK (1460); 
' • . . .. • , • .. , I( I 

·pac_na.naK.I!lHitCSI llOCliJIDHOMY KaHaJIY Ha £ K H k Tf CHCT9MH~ 

Ha6.7IIO,I49~€l .ztaHHoro pE!30HaHca c KBaHTOBHMH 't1Hc.n8MH HBJIE!Tal!}-
. . .'. :... : . . . . . ' . .,/ 

, lllEirO B pE!aKD;HH K ~930Ha Henocpe.ztCTBElHHO. CB][.It9T9JIDCTBJ9T 0 COC-

'TaB~OR. CTpyKType HaMe~afuuei ,CTpaHHOR .'tlaCTmU>I.- KSOH~ •. , . . 
: ' . ,. . --: . . . . , . . I 

~B pBMKax KBapKoBoi TeopHH'M930HOB Ha6JIIO.ztaeMH:K.peaoHaHc K 
. ' ' ' . l < ., .' ·-· ! ,·, 

KBMeTCSI pa.ItHaJIDHHM Bos6y.llr,II;eHHeM cTpaHHoii KBapK-aHTHKBapKoBoi .. 
1 • •' ~ " ' ~_1 ' , . I • _. ' ·. .• • • 

CHCT9MH. BeJIH'tlHHa OTHOCHT9JIDHOro BKJia.zta pO.llr,II;ElHHSI K .. B ce_'tl9Hll9 

. ?6pa30BBHHSI 0--B~JIHH paBHa 0,27~ 
IlOJIY'l9HHH9.,ItaHHhle 0 pe30HaHCHHX CBORCTBax· CTpamioil: 6030HHOR 

1\IIll+-cHcTeMii, ~6re~eHTHO o6paaoBaHH~il:Ha~e,' M~ryT cnoco6c;Bo

BaT:D 6oJiee rJIY60KOMY noHHMaHHIO MeaoH-SI.ItepHoro Bsamio.zteiicTBHSI, 

'MexaHHSMa Boa6yJI!,Il;eHH.a: K:sapKoBoii cTpYKTYPH MeaoaoB H xapaKTepa 
' ,' '' - . '.· ' . -. 

llOT9HD;HaJia B38HM0~9RCTBHSI JI9rKHX KBSpKOB Ha 60JIDmHX MSXKBapKOBHX 
~ ' .. - . .. ~ .... 

paCCTOJillllfiX. 
• . . • J •• • ' 

,I(eTSJIDH09 HCCJIEl,ItOBSHHSI Cll9KTP,B_B030J.llr,II;9HHR S.It,pOHOB .KBJilleTCSI 

O.ItHHMH3 OCHOBHHX HCTO'IlHHKOB.CBe,nemrli 0 H9ll9pTyj)6aTHBHHX 3!MJeK'l'BX 
"V • ' • 

B KBaHTOBOil: XpOMO.ItHHSMHKe. 

~ Arip~6a:rnm · pe3yJIDTaTOB. H ny6JIHKaUKH •. PeayJIDTaTH, nPHBe.zteHHHe 
. : • ' ·. I • ' , . 

B .ItliCC9pTaD;HH, ,ItOKJia,ItHB8J!RC:b H 06CYE,IJ;~JIHC:b HB HBY'IlHHX CeMHHapax 

Jia6~paTOpu .Si.It9pHHX npo6JieM OHHll, Ha Mex.ItYHSpo.ztHHX ·pa60'CIHX ~OB9-
WlHI!lliX nocaKcnepHMeH'l'Y MHC OIDill, .ztb~aJIHci. H.6HJIH npe.ztc'l'aBJieH 

3 



HB CBMII03HYM9 Jil KOHclJep~mum no ~3mte BHCom 3Hepl'Ittii (r • .1IH6mril;e 

1l~P. I986: r. Ynca.na lliBei\IDI, I987 ) • 

llo MaT9plii8JiaM ~ccepTaUKK ony6~oBaHO 6 pa60T. _ 

CTpyxTypa H·o6LeM ~ccepTa~. ~ccepTa~ cocTOHT H3 

BBe~e~. ~eTHpex r.naB, H 3aKnD~eHHH. Co~epmHT IOI cTpaHJilllY 

MamHHOnHCHoro ireKcTa, B~ 44 pHcyHKa, 7 Ta6~ H ~JJ'Jilc_oK 
UHTHpyeMoi ~TepaTYPH is 5I ccaHoK ( ~ 72 HaHMeHoBaHHi). 

CO,UEPJKAHHE PAEOTbl 

\ ' 

Bo BBegeHUX Ji13~0EeHa aKTYB~HOCTh-HCC~e~eMoi npo6~eMH, 
~aeTcH onpe~e~eHHenpo~ecca ueynpyroii~if>paRI.tKoHHoi ~ccoUHa~. 

. ' . -
OllJiiCaHa CTpy.KTypa ~ccepTBUKK. 

B negaoa raaBe onpe~e~eTCH npe~eT HBCTOHmero-Hcc~e~oBaHHH, 

o6cYlf.naiOTcH KHHeMa~ecKHe-cBoicTBa npo~ecca Heynpyro:lt-~if>paKUKK 
• • ' > • I . .• 

ua ~x. BBO~TCH.nOHHTHe xorepeHTHOCTH npo~ecca, Be~ee K 

onpe~e~eHHHM npa~M OT60pa no CnHHY H ~e~OCTJil ~ BHOBh po~eH~ 
> • • { 

HOM B peaKUKK M930HHOH CHCT9MH. llpHBe~eHO KpaT~Oe OnHC8HH9 OCHOBHHx 

3~9M9HTOB cneKTpOM~Tpa, a ~aKlKe 3KCnep~eHT8JroHHX yc~OBD Ha6opa 

~~ JiiCCJre~~M~ro npo~~c~a K-A ~ rcrnr+~ • 113~0llt9H8 3KCnepH

M9HT8~HaH CHTyiu~ no Hcc~e~oBaHHIO Bos6yJK,JJ;emtil KBapxoBoi! CTPYKTYPH 
' . ,' ' 

M930HOB. 

B npo~ecce ~P~KUHOHHoi_~cco~aUKH a~oHa ua ·~e~ xor~a 
• " ' I 

~0 noc~e B38JiiMO~eiCTB:mi_. OCT89TCH B CB09M nepBOHa~a~HOM COCTOH-

·IDm, B ~@Jep9HUH8~HOM ce~eHHH llO 4X-nepe;a~e mfny~Ca ~y~ 
'• . . ' ' . ... 

-MmllBHH!Ha6.IDo.ztaaTCH ~if>paKUHOHHaH KapTHHa C X8PaKT9pHHM llliiKOM 

nplil Ma~ nepe~a~x •. TO 90Th B38JiiM0~9HCTBJil9 H8 ~e npoHCXO~T 

. KBK. HB ~e~OM 06'l.aKTe, _ Jil_ B! 3TOM CJIYli89 _ H,I49pHHe CMH, CM3HB8xwl9 

HYKJIOHH BHYTPH ~a. coxpaHHIOT ero ~e~ocTHOCTh. Be~a nape~~ 
' -- I' / ' 

orpa~eTCH BJ!Hf.UmeM if>OIN~KTOpa ~a. , 
. . . 

4 

J 

'' 

~· _J 

'I 
113 o6mei CTPYKTYPH aM~TY~ Heynpyroi ~if>paKUKK ~OHa Ra 

JI.IU>e. c~e~eT, _~To B xorepeuT.mdi ripo~ecc ( xor~a aM~Ty~ npo.:... 

~e-cca· lia H,Iij>e ecTh xorepeHTHBH.cYMMa .a~TY~ npo~ecca :npoHcxo

~ero ~a.oT~a~HHX H~OHaX ~~) TO~KO CnHH- Jil ~30TOnCnHH-
. ' . . ' ' •. ', :1 ·. ·. : . . . - / 

HesaBlii~HmHe ·aMnnHTY~ ~aroT B~~ B,no~yro aMTinRTy~·npo~ecca ~~ 
. ' 

paKUKK. OcHOBHBH ~o.rui xorepeHTHHX co6Hm uaxo~TCH B, o6.nacTH 

nepe~a.q iur.py, onpe~e~eMoi yc~oBHeM 'iR< { ,· r.Iie · R -paieyc .. .· . . ' . . - ' -, . 

· ~a. q ~ nepe~a~ • .ItaHHo~ Y9~o~e .BHTeKaeT-H3 Tpe60BaHHH: Ma~OCTH 
OTHOCHT9~HOrO if>a30BOrO C~Hra ~ 8~Ty~ llp0~9CCOB ~a OT~S~HHX 

HYMOHax ~a· ( . yc~OBJile .. KOrepeHTHOCTH npo~ecca ) t . ~TO B CBOID 

o~epe~ npimo~T K CTOrHM n.PaBH.naM OT6opa ~-MaxaHHsMa o6pasoBa-
' . . i ·. •' . -

· H:mi BTOp~oi! a~OHHOft CHCTaMH.' A ID.i:eHHO, ·~O-p0Balm9 llOMepOH--

HOrO o6MeH~ ~-~eaKUKK npH Mam nepe~a~ax Be~eT inpelwymecTBeR

-· HOMY odpasoBamm :BoJllioBmc cocTOHHHi c "lieuaTypa~uoi" c~-~eT- · 
..:. + .:. ' ··' . ' 

/HOCThiD: 0 ,I ,;2 , ••. 

.B.npo~ecce KorepeHTHOft ~CCOUH8UHH. r-Me30Ha Brnrn+-cJiiCTeMy 

'~O~W~fl nepe~a~a:,.31fBPrHH ( ,._.·I r3B) po~eHHOft CJiiCTeM~ npH MBJI~i , 

nonepetriloi! nepe~a~e ~Y nosBoJIJieT H3~Th op6HTa~HHe H pa~~

HHe B036y~eHHH KBapKOBOH CHCT9MH H8JI9T8I<Ilt9rO .r -M930H8~ .UJIJI M930-
~ . . . . ' \ ' . . -

HOB Jil3 ~erKHX KBapKOB ( U. , d , 's ) 3KCll9pliiM9HT8~HaH HHif>opMa-
. ' 

~ o6 n pa~a~HHX :Bos6Ylf.nemmx, CYmeCTBOBaHHe KOTOPHX npe~-

CK~3HBaaTCH cocTaBHHMHH ~a.lr&Ho-pesoua~cHHMH Mo~eJIIOOI a,IUJOHo~. 
3Ha~Te~Ho 6e~ee.H MaHee onpe~e~eHua B ·cpaBHeHJillil c aua~o~ 

~ • ! ' I 

~ M930HO~ Ji13 W.llb~X KBa~ROB ( Jf(/1 ~ y ) ~ B §I.3 KpaTKO 
' I . . 

.OllliiCBHa 3KCll9pliiM9HT8~HaH .CHTYargm ~aHHoro BOnpoca K MOM9HTY Hac-. -

TOHmaro JiiCCJI9~0B8HHH • 

' .B §I,4 npne~eHO OllliiCaWte o6me:lt CX9MH YCT8HOBKH MHC OHillf lil 

ee OCHOBHHX Y3JIOB~ .. a. Tl:U~e npo~e~~ o6pa60TKH no~e.HHo:lt. ~o
' BO:It mlif>OpManHJil • 

'· 51 
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' ~ 

Bo BTopoA ~ npHBe~eHH ~~pe~a~HHe ce~eHHH nponecca 

.ItB!J>pa~oHHoro o6paso~aHHH. Klfl.rr -cHcTew Ha R,JU>ax: Be, Cu.. ~ . 
J/9 11- Pb ( pHc.I), a Ta:rate A-saBHc~ocu n~~o~o xorepeHTHoro 

ce~eHHH ( pHCo2 ) • CeqeHHH no.rrytieHH B o6.nacTH a@leKTHBHHX Macc 

poJQ:CeHHOA i-rrn+ -cHCTeMH I, 00. +,I ~56 ·raB/c2 o 
, . I' ' • 

B ~®9pe~~HHX C61:!9HHHX OT1:!9TJIHBO llpORBJili9TCH ~!J>paxnH-

OHHaH KapTHHa BSaBMO~e:!icTBHH, a TaiCKe SaBHC:HMOCT:& C91:!9HHH OT ' 
' ,- I ' 

aTOMHOro'HoMepa ~a-MHWSHHo llony~eHHHe C91:!9HHH y~o~eTBOpHT9~HO 
I. . . ·, ' - .. ' . 

OimCHBaJOTCH M0~9JI:&JO MHOrOKpaTHOrO paccemma:, BKJJ:I<Ral0019H KaK Kore- , 

peliTHHA, TaK H ~exorepeH~HH:!i nponecc· KJ:fll+ o6pasoBaHmio ' 
. . . I 

YcTaHo~eHo, 1:ITO OTHOCHTe~HH:!i BKJia~ HSKorepeHTHHX ~6aTH:!i B. ceqe-
, '•, . I 

HHe nponecca·YMeH:&maeTCH c pocToM aToMHoro HoMepa ~a (-20% ~-

~a Be H ,.., I,8% ~ wa Pb ) 0 HHTe~~enT 'ceqeHHH, UOJIY13:9~· 
HS aHaJIHSa ~!l>!J>epeHnHa~HHX ceqeHHA TIYTSM HX SKCTpano~~ B 

f. ~ 0, no~~STCH SaBHCBM~CTH 'A4/ 3 ( pHCo3 ) ,_-~TO OT;aJKaeT 

nepH!J>epH1:IHOCT:& BSaBMO~a:liCTBHH.B HCCJI9~9MOM-npoqecce: fuiTepcenT 

HeKorepeHTHOro ce~eHHH B9~9T caM KaK ,..:, AI/3 '. ~TO corJI8cyeTCH 

c npe~cTa~eHHeM o np:apo~e aexorepeHTlWX co6aTH:li xaK co6a~ 

o6pasoBa~ aa oT~aJI!.HHX HYKJIOHax M.Pa o. · j 

'· . 

-~!J>paKqRoHHH:!i MaKcm~ xopomo·oimcHBaeTCH axcrioaaanHa~aoA .. . ' 

SaBHc:HMocT:&JO EXP(-:-Bt) c B9JIH1:IHHO:li aaKJioHa B paBHoA: 

~Go <rsB/cf2 .Mf.t Be , -180 (rsB/c)-2 .. ~- Cu.·., .... 250 (raB/c)-2 

,D;JIR: A~ H -320, (rsB/c)-:2 MH Pb. o KorepeHTHaH o6.nacT:& nepe~aq · 
, · I · I~ . I oJf- ·. . · • 

onpe~eJiliJiac:r:. ycJIOBHeM f .( i. . , r~a · t · - noJioJteHHe nepBoro 

,I!;H!J>paKD;RoHHoro M:l1llmMyMa B ,I!;H!l>!J>eipe~.in.HoM ceqeHHH, paBHaH: 

0,04 <raB/c) 2 ~ Be , 0,02 (rsB/c)2 ~~ Cu. , o~OI-(rsB/c)2 

,D;JIR: A~ H o,o{E (rsB/c)2 ,D;JIR: Pb 0 ' 

6 
o A 

' 

,,. ,'J . ' 
,.· 

, I 

; B TpeT:r:.e:!i rJiaB9 paccMOTpeH'MeTo~ nap~aJihHO-~OJIHOBOro 

· aHaJIHsa . (IIBA) npBMeHHTeJII,Ho K K!f"Jl+ ...:0HCT6M9 o llo)u,o6HO OimCaHa 

o6maH . cipyRTypa · noJIHo:!i. aMnJIHi;..IUi' npon~cca · l! aMIIJ.iHTY.IUi. pacna~ 
po~eHHoro 06:&9KTa Ha TpH M930Ha: K7,-ll-, ll+o 

. . . ' ' • f . 

:VleTO~ nap~aJI:&HO-BOJIHOBOrO aHaJIH3a OCHOBaH. aa· OimCaHHH · 
! . . . ' . . ' 

TIJIOTHOCTH pacnpe~eJieHHH axcnepm.1eHTa.lThHHX co6:brm B noJIHOM !J>aso-' 
. ' ' .' ' ~ . - ' . . 

BOM npOCTpaHCTBe'pea~ H8CiOpOM ll8!l~aJI:&HHX·aMnJIHTY~ Tp6XM630H-
. . . . . . . . . . . I .. 

HOM .CHCT6MH <Ascoli a. ei:,ae." Phys.Rav.leH)9Y.3,.'D~ 66J) 0 Poll\I(eHH_wi . 

K':"ll~ rr+ -cHCTeMa. B COCTOOHHH co CTIHH-1:!6THOCT:&IO Jp H npoexnHeil: 

· cTIHHB ··•· M.. Ha oc:& KBaHTOBaHH.Il · paccMaTpimeTcm · KaK. KBasH,IJ;Byxqac.;.;. 

.~ag CHCT6M~: .~e30HHHit p630HaHC CO CTIHHOM } H. M630H e OTHO

/CHT6JI:&HHM · opeiHTaJI:&HHM. MOMeHTOM. L ( TaK Fias:~maeMoe, HSoeiap}me . 

npHCimel!He ) ; CoxpaHeHHe 1:!6THOCTH B HCCJie~eMOM nponecce ll03BO-
,. "' . . . ,, '' . ' ~ ' ' 

JIH9T_ BHpaSHT:& SJI9M6HTbi M~TpmulTIJIOTHOCTH TiapnH8JI:&HHX Tp9XM930HHHX,. 

COCTO.fiim:li qepes COCiCTB6HHH6 COCTOHHRII onepaTOpa OTpalltemiui B. TIJIOC

KOCTH po~e~, TO ecT:&1:I'epes.cocTMHM c·onpe~eJI6HHO:!i "HaTypa~;., 
' . . ' 

· HOCT:&JO" o. ~laTp~HA aJieMeHT nponecca c y'l!eToM pasJioiKeHHH noJIHoil: 
' ' - '·. -,_. ';' . 

aMTIJIHTY~ TIO nap~aJI:&HO~BOJIHOBHM COCTOHHRIIM HM69T B~: 
' { . . . . . . ·, . ' 

. ' . ' . ' . •. ~fi.tt ·;·~·t * 
W(tJf1~Ji/~'zJs~,-<,J)e) =L·:M .. · .. J~ (!13P~t_)·. 

;lH1, . . ......- ::JH1 1. 

. ;/11''1. . 
•r' , . . 

. ivifiTpHD;a TIJIOTH~CTH J>}i: i. OimCHBaeT p0~9HH9 napnHaJI:&HHX 

Kllll~ -cocToHHd I~Pf.t l'ljJ , a aMnJIHTy~a tf'P.ti 17
- pacKJia~aeTCH 

Ha CYMMY no ,aMnJIHTY~ M::JPM'1LJ (~ pacna~a cocToimvl jJ'iY t.> Ha 

~esoa · co CnHHOM -J H ''xoJiocTo:!i" Me3oH c OTHOCHTSJI:&JWM. opeiH:,;, · 

TaJI:&HHM MOMSHTOM · L : · 
.. I 

M';}pfl 'Z 
' p ,· 

~I. c~ '-Jt'1>. M'Jp~tLJ(..,) 

L-j(.,) 
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r.n;e Vl ..:.. HH,I1;9KC, YKBSHBaJaltliiii B KaKOii: ,IO!M930HHOii CHCT9MS ( K11+ 

1riJrH ll-II+ ) Ha6~9TCH .n;a~ ,IO!M9SOHH!:di peSOHBHC CO. Clll!HOM j ·~ 
IIBA npOBO~TCHB CHCT9M9 KOOpnRHaT TOTWP~8-~9KCOH8: ·xor.n;a 

I / ~ ' 

OCD_KBBHTOBaHHH HanpaBHeHa no HanpaBHeHRID na.n;a~ero M930H8 B 

CHCT9M9 nOKOH TpeX M930HOB. ,. 

. 0nHC8HH9 ~OTHOCTH pacnpe.n;e~eHBH 3KCn9PHM9HT8~HHx C06HTHA . ., - . . . ~ 

OCYII{9CTBJm9TCH B qeSOBOM npocTpaHCTB9iKHH9MaTlPI9CKHX ll9peM9HHHX: 

't =( rn z. , ' t'YI~ , o< , ecs ·e ,' (r ) c noMOIII:&IO o6~(5llleHHoro MeTo.n;a . 
KJr ' ' i· ' ' ' ' . -

Maxcm.m~Horo npa:s.n;ono.n;o6Hf! c ·~orapl$mtlecxoii: @'HKUHei!_B~a: 
IV: . 

~KCVI. . . 

.;!' ~ f io£ W{fz.) .~N~«•J W ( t-J. A(,-) d-e ·. 

<r>y~ A(x) acT:& s@.iexTHBHocTD perHcTpaurm co6HTHii: l' ,· ,. BKJliO-
. • • • • • . I 

qa~ KaR reOM9T~9CKyiD ~KTHBHOCTD, TBK H .n;pyrHe ce~eK~ 
• • . • I \ • ~ 

' " . ' ' 
C06HTHii: npH OT6ope HX )J;Jif.[ BKJIJO'lleHBH B IIBA. l1CKOMHMK napW4eTpaMH 

• I .' ' 

.iiBJilnOTCH ·a~eM9HTH MaTpmu.t WIOTHOCTH y. H_KOS~SH~ pas.i:roze:._. 

HKff C , ~9CH B o6nieM CJlyqa9 KOMIIJI9KCHHMH BeJII!ltimaMH H 

,IJ;aiJIIH9 HH<lJO~Iij:DO 06 HHT9HCHBHOCT~ napgKa~HHX COCTOmmii: H Hx 1 

• .1 ' 

OTHOCHT9~HHX -<flasax. ·, 

B §3.4 .n;aHitoii r~BH o6cyllf,I{a~TCH npe~ollteHHaH npoue.n;ypa 
~ . . ,. ' I \ . . 

· 1 npHM9H9miH M9To.Jia llBA )J;Jif.[ aHa~sa ,IJ;aHHHX,: nO~'II9HHHX B SKene pH- . 
- . . . '' " .. 

M9HT9 6es ~9HTH~UKH·THna BTO~ qaCTHU, ,o6pa3YiJIIHXCH B 

Hcc~e.n;y6MoA pea!W;rm • .llaHo o6oc~oBaJ?ie .npe.linozeHHoii npoue.n;ypH H 

npHB9,D;9Hll peSy~TaTH npOB9pKH ee 'cnpaBe~OCTH, n0~9HHll9 )J;Jif.[ . . '· 

creHepHpoBaHHHX .n;aHHHX. 

_. 0TCYTCTBH9, SKCnepHMeHTa~HOii -~9HTHq&m8UKH THna BTOpH'IIHHX 
.. . . I • ' 

M930HOB npHBO~T K ~YM ~9M8T1Pi9CKHM rHnOT93aM )J;Jif.[ Kallf,I{OrO 

co6HTHfl, co~TBeTcTB~ )J;BYM. BosMo'!'HocTHM np:~mBoe'mm ·Mace tfJJ(._ H 

YnJ]- _ .COOTB9TCTB9~0 .n;:BYM OTpuuaTe~HO-SaplU[BHHHM BTOp1PiHHM . ' ' / 

8 

j· 
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I 

M930Ha~t npH KHH9MaTHlieCKOM q&!Te co6HTHfl. B K"'ecTBe. Kpi!T9pmi 

. OT60pa rHnOT93H C06HTHH .ztmr . BKJIJO'lleHBH'. ee B lmA 6HJI npe,IJ;JI?.llt9H H 

llpHM9H9H KpHTepHii np9HMYIII9CTB9HHOrO ~pOBaHHK BTOpeqHOrO 

. IC -Mesolia ( ~poBaime · S -:-KBapxa ) orilOCHTe~Ho il -MesoHa. 

· CnpaBe,It7IHBoCTD .n;aHHoro KPHTepHfl H ero s@ieKTHBHOCTD 6~ onpe.n;e~ 

~9Hll. Ha ~reHepHpOBaHHHX .n;aromx. c Hcno~soBamieM Mi:!TpeqHOro :s~~- . 
: I • 

~ M9HT8 npoueccaHa BO,D;Opo.n;e. YCTaHOBH9HO, liTO ~KTlmHOCTD 

.n;aHHOro KpHT9pHH paBHa ~75%, a Ha~e 25%-ro B~,IJ;a-~OzHOHHT9p- .· 

npeTHpyeMHX C06HTHH B ,IJ;aHHHX, npH npoBeieHHH IIBA B9,1J;9T C C~HOMY . ·' . ' . ' 

HCKallteHRID HCTHHHHX .CBOHCTB napiUIB~HHX BO~ H, KpOM9 TOro, K 
. ' ~ ' ' 

·' HMHTaUHH npHCYTCTBHH .Ilff.)J;a. ;so~, pea~Ho OTCYTCTBYIJIU'IX B HCxO.n;HHX. 

p;aHHWc. llp~epHO 10% C06HTHA H9 MOrYT 6HTD OnBC8Hll mmBKHMH 

BOSMO.lltHHMH_ ~PWI8~Bmm aMWIHTY.n;aMH• . llOSTOMY )J;Jif.[ aHaDSa 9KCnepH- ·· 

· M9HT.B~HHX .n;aHHHX 6~ npe,IJ;JIOllt9H M9TO,ll; CT8THCTlPI9CKOro BJ:llDITBHHfl 

COBOKYnHOCTH ~OlltHHXrHnOT93·B cpylritum MaKCHMaJ.Ii;;Horo npa:s.n;ono.n;o6HH. 

npH· npoBe.n;eHHH TIBA. Mo~~poBaHHaH ~orapuqraqecKa'si 'WYHKUH.II ·, 

MaKCHMa~Horo ripa~ono~o6HH npHHe~aeT B~: 
. . I . . , 

,~ ··N ·. . ·.· . 

. ;;t ~r. ~w(~·)-' K.L fo,?W(~J -fWcr-)fl(r)~)' · 
. . )=-t . 
L=t 

r.n;e B nepBOM _'liJI9H9 cywa BSHTa no BC9M 3KCnepHM9HTa~HHM co6HTHHM, 
\ ' . .. . ) ~. . . ' 

.. rHnOT93H KOTOpHX OTb6paHH no Kpl:IT9pl!l0, BO BTOpoM 'liJI9HS ,;_ no COBO-
, 1 ,. 

KYnHOCTH~O.liHHX r:mOT93, OU9HKa KOTOpHX no~eHa HS creHepHpbBaH-
: • . ! • • •• • . .-

. HHX .n;aHHHX, K - BeDma~ ,npno;n;inQa.~~ B_ cooTBeTcTBHe noJIHoe 
' ' . 

l!HC~O 3KcnepHM9HT8~HHX co6HTHA K noJIHOMY 'IIHC~ creHepHpoBaHHHX 
• < • ,. ' ' ' ' 

co6HTd. \Py:Hxulm s@leKTBBHOCTH perHcTpaJ::Qril co6HTd A (r) BKJIJRaeT 

KaK reOM9TpH'119CKYD S@leKTBBHOCTD, ·TaK H yqHTW389T OTCYTCTBH9 B . ~ . 
·aHaDse C06HTD, y ~ KOT~pHX JIIMIIYnC ll -M930Ha 6oJWile mmYJIDCa 

BTOpKqaOro K--M930H8. 

- ' 
9 
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Kopp9KTHOCTI:. ~HHOH ripo~e~pH,"BHqKTaHEH~ ~OXHHX rHnOT93 

npx npoBe,JJ;eHHH IIBA npo~epeHa Ha creHepliipoBaHHHX ,JJ;aHHHX. YoTaHoB

JieHo; ~To npeMoieHlilrli MeTo,JJ; imaDsa Bo~oBoii OTPYRTYPH K-Ir'll+ ~o-
,, '-· ' 

6HTD, UO~~eHHHX B ~KCIT9p11IM9HT9 6es.· 1/I,JJ;9HTJ/I~aiUm TJ/Ina _BT.Opli~ 

'!80~ 1/I , K8K 0~9,JJ;OTBJII9, Ha~e (K~-TI-)-H90,JJ;H03H8~0CTH B 8KOll9pH

M9HT8Jll>HHX ,JJ;aHHWC, ll03BOM9T ·JII3M9KaTI:. HOTJ/IHH,YIO JIIHqiopMaium 0 

napiniam.Ho-Bo.n:il:oBoii OTPYKType Klnl+-co6HTJIIH.' 

B Ka~eoTBe o~eHKJ/I paonpe,D;e~eHl!H JIOXHHX rliiiTOTes B aKonepHMeH-
• > • 

Tam.HHX ,JJ;aHHHX Honom.sye+ca pa6npe,D;e~eHHe,no~~eHHoe HS oreHepH...; 

poBaHHHX ,JJ;aHHl:.Ix npo~ecca Ha·Bo,D;opo,D;e c nonpaBKoil: Ha a@leKT.a,D;epHoro 
' .. ', ' . .• 

qiopM-QlaKTOpa., 

. B ~9TB9pTO!~ np11IB9,1J;9HH 06Jmie .x~paKT9pHCTHKJ/I HOC~9)zy9MOrO 
'. . _:. . . ' \ 

npo~ecca, pesym.TaTH !IBA H HCC~9,1J;OB8Hl!fl p930H8HCHHX CBOHCTB naprm-

a~I:.HHX BO~. llporpaMMa~TIBA 6~ MO~~poBaHa C y~eTOM H3~0~SHHOH 
I . ' 

BHW9 npo~e~pH CT8THC~90KOrO B~TaHEH JlOXHUX·r11IllOT93.· · 

. AHaD3 npOB9,JJ;9H ,JJ;Jl'.!I ImTH ,a,D;ep': Be_ ,_lie ' a_, '~ i Pb 
OOBM9CTHO B o6~CTH KIIIl-Maoc I,OB + I,56 raB/c2 c maroM 60 MaB,H 

,JJ;M nepe,D;a~ t' < -t.'!f , .TO 90Th ,JJ;M o6JraCTJ/I nepe~a~, 'r,JJ;e ,JJ;OMJIIHHpyeT . ' 

KOrepeHTHHH M9X8HH3M KIIII-pOlK,ll9HJIIfl. ~llo~oe ~C~O C06HTHH, BOille,lJ;lll1/IX 

B IIBA, COCTaBM~ I5076 co6HT11Iii '11ICOJ19,JJ;y9MOro npo~ecoa~ r • ( 
' , . . , . . I ' 

_ Ha pHc.4+6,_npRBe,JJ;eiHH pacnpe,D;eJie~ ·no MaccaM /'1/i.JrJf , "H Klf H 

MJT;r ,Ii..mi aKcnepHMeliTam.HHX; co6HT:d ~oTesH ~oTopHX 6WI11I oTo6paHH 
•• ' ' 1 ' , -- • 

no Kp11IT9PJIIIO JlJII,IUipoBaHJIIfl_ K7"-MesoHa,· a Ta~e pacnpe,D;e~emm, no~~eH-

. HHe 11I3 n~o~e,JJ;HJ/IX nyTeM B~Tamm.BK~,JJ;a JIO~ rHnoTes, otieHKa 

pacnpe,D;e~eHJIIii KOTOPHX no.n:yiieHa 1/IS oreHep11IpoBaHHHX BO,D;opo,D;HHX' 

,JJ;arumx. B cneKTpe -MaocH M J/.Jr. oT~eT~O B~eH 11IHT9HC11IB~ CHrHaJI 

OT BeKTopaoro pesoHaaca K~(890) ·1/I Ma~o11IHT9H011IBHHH ~~ 'TeHsopaoro 

pesoaaaoa K~lf (I420). B. cneKTpe ,JJ;JilliJ/IOHHoil: MaccH M.Jr:li' aa ~He 
. . . 0 . 

ill11IpoKoro pacnpe,JJ;e~eHEH BJII,lJ;eH BKJia,JJ; oT y -MesoHa. 

'\ 

I 

,. '~ 

.\ 

Onpe,D;e~eHJ/Ie Ha6opa naprma~I:.HHX Bo~, aeo6xo,JJ;HMoro ~ 
' e -- . 

Oll1/I08HHa 3KCnap11IM9HT8JII:.HHX ,JJ;aHHHX, ~STOff 1/ITTepa~OHHOH npo-

~e~poil: 11I.6~o ocymeoTMeHo ,JJ;M KalK,lloro 60-MaBHoro ~TepsaJia 

H93aBJIIOJIIMO. 

CorJraOHO 3aKOHY coxpaH9HJ/Ifl Cll11IH8 H ~9THOCTH, B ,JJ;HM930HHYD . . . . ~ - . . / 

CJ/ICT9MY > Kli+ MoryT ,JJ;aBaTI:. 'B~,JJ; 0~9,JJ;.Ylllii1II9 pe30H8HCH: . ~ ( o+) ' 
·K'f (I-) · KJf * (. +) . ·.. '"""rT+ c ( +) o (I-) . ·. , · 2 , •• ,.a.BOJ/IOT9MJTI.u- c 0 •J. , 

.f (2+),.. • B Ka~90TB9 aMUDTJ,D;H· CK8JlllpHOrO ,Il;HM930Ha £. · 

1/ICllOJll>30Ba~CI:. @38 ynpyroro llll'!'-pacceHrum B S -BO~e~ a ,lJ;M . \ . . ·'-· 

, · pesoHaHca· 2L - aMITDTY~ Epail:T-BHrHepa o Macooi!: I ,25 raB 1II 

illJIIpHHoil: 600 MaB. / . . 

)LBe BO~H o-so~(EK) 1/IO-SO+(~.n) aep~3~'B paMKax 

ibO PwD3Ma IIBA 1/I B. aHaD3 6~ ~MIO~eHa T~Ji:DKO BO~a o-s Ot-( E t9 ' 
a~eecs! @~T~ecKJ/I KorepeHTHOil: c.YMMoiCii;Byx 3TJIIX I!o~. . 

B HTore',ycTaHoMeHo, ~To .B Kllll+-cJIICTeM.Y ,JJ;aroi B~,JJ; oJ.re-

.. :zuT~e Bo~:O-SD+(£1<) .o-PO+(K~J9. {1-50+(t('J9, {.,.SO;(JI<). · 
j+P.O+(K.n) , r+ POt ( c K) • , . · · ·. . ~ '· . 

Ha pliiO.? llp11IB9,1J;9HH 1/IHT9HOJ/IBHOOTJ/I BO~ [+50+(JK)11I [+50+(~.1!") 
H 1/IX OTHOOJ/IT9Jll>HOH @3H~ B .11IHT9HOJ/IBHOOTJ/I BOJIHH [+SQ.f{.JK) OT~9TJ11/IBO : 
Ha~JllO,JJ;89TOfl.ll11IK nplii Macoe I290 MaB/o2 c illlii;J/IHOH --y. I20 MaB, TOr~ 
KaK ,JJ;M BOJ!HH (+50t(J<IfJr) H8p!I,I(Y C 11IHT9HOJ/IBHHM ill11Ipalaw MaKCJ/IMYMOM 

• • ' - ' J 

nim I230 MaB/c2 , BJ/I,lJ;HO MEiHee 11IHT9HO~~oe Me~o npH I400 MaB/c2 • 

I >0THOCJ/IT9Jll>HaH qasa. BO~H r+so+ (JI<). pa~T9T H8 -· I30° ~ o6~0TJ/I. 
I,2 + i-~4 raB/o2 1II saTeM na,JJ;aeT Ha .;:.;.45°' c y~e~eHJII.eM KIIIl-MacoH • 

Ha6JllO,JJ;8eMHe cBoiicTila Bo~J+S 0+ (J K) 1II lt-SO+(K-'~<.J9 ,JJ;onycKaDT 

Ka~eoT.BeHHoe o6:oacHeHJ/Ie B paMKax npe,D;no~oze~ o6 o6pasoBaHJ/IH 

,JJ;Byx I+ pesoaal:icoB o Macc~MJII I,. 3 raB/ o2 
1II I, 4 ra~/ c2 , oJ/IJli:.~o 

OM3aHHHX 0 KaHaJiaMJII pacna,JJ;a Ha fK 1/I I(JI" OOOTB9TCTB9HHO, a 

T8~9 Ha~ H9p980HaHOHOro BKJia,JJ;8, ooope,D;OT0~9HHOrO B 06~0TK 

·.' I230 MaB/o2 B BOJIHe.l-tSO+(K~JT): 



' f ," • • ' / 

llceanocxa~pHoe.cocTOHHHe HaO~eTca B ~yx Mo~ax ero pac-

na~a Ha £ K 1il /('JT B S- 1il P-BoJIHax cooTBeTCTBeHHo. 

xapaKT9p noBe~eHJiiR JiiHT9HC1iiBHOCTSH BOnH 1il JiiX·~s. JiiSMepeHHHx OTHO

CJiiT9JIDHOqeSl:l BOJIHH f+sD':r(Jk), r plilc. 8). Mo~T ouT:o. oo:DJ!c!IeH 

npe~oJio:ateHJileM'O H9p9SOHa~CHOM M9xBH1iiSMe 1iiX oop~SOBaW'B OOJiaCTH 

MaM MaCC 1 I,2 + I,38 raE/c2 .Jil HaJIHtmeM peS.OHaHCHOrO BKJia~a llplil / 

"' I470 MaE/cz. EoJIDmoii poeT ~Sl:l··~ paiioHe MaCCl:l I470.MaB/c2. : . 

HBHO CB~9T9JIDCTyeT O•H8JI1iltmlil peSOHaHCHOrO BKJia~a •. 
~ ' J ' ~ ' 

C ~eJIDID onp~eJieHJiiH BKJia~a pesoaaacoB.B ceqeHJile.KITIT-Qo~eHEH, 

. Bx MaCC 1i1 napUJi18JI:&Hl:lX IlllipliiH pacna~OB 1 JiiHT9HCHBHOCTJil· H ~3H BOJIHHO-
- • • r 

I • • ' 

Bl:lX coc;roJntltii Ol:lJIJil onHcaHl:l Mo~e.Jn,ID, ytm_THBa.raneii KBK npHMoe po~eHJile 

pe3oHaHCOB 1 TtfK R HepeSOHaHCHul BKJia~: (pHc.9). iv10,It9JID ciJD.i>MYJIHpyeTCR 
\ . I \ . . . 

B paMKax K-MaTplif<IHoro clJOpM8JIHSMa ,' o6ecneq]i1Ba~ero YHliiTapHOCT:& 
' \ ' ' ' ' ' . 

aMIIJmTY~ 1 1i1 ,no;npo6HO OIIJIICaHa B §4.3. ilOJIOOHOH qJI9H ]) , aMIIJi:KTY.IJ.PI ·· 
·, . . . i I 

· ,JleKKa. c noMoii{I:>li:J KOTopoii 'napaMeTpHSOBimca aepesoaaacwm if>oH. 6~ 

Bl:ltmCJI9H B 'cooTBeTCTBliiH c ~arpaMMOH ~ IT- H K-MeSOHHoro o6MeHa. 

YqeT p930HaHCHOro nepepacceJ¥mff' B KOHeqaoM. COCTORHHH 6l:lJI OCYJil9C.TBJI9H 

saMeHoii noJIIDCaoiia~TY~ :J) · aa .i)~.2)cos.%el~e,rie ~~~sa. 
,IU!M930H~930HHOro p~:WC9RHJiiR B . e -BOJIH9. '. ' 

COCTORHEH J':SO+(JK)' rd:/+SQ+(/tJT) Ol:lJIJil OnHCaHH ~yxpesoaaHCltOH 
\. ? ? • • : • • • • • ' ' ' ., If. . ~·· 

MO~eJIDID ( QO. Jil, Qb ) C ~YMJ! MO~aMH··liiX_pac!fu~a (.fJ<'· JI KJr ). , 
' . 

,lJ.E:!flpaKUJiiOHHHH .MexaimsM . po~eHHR · ii;ByX. :[+ ..:pesoaalicoB c·. Ci.nHsKHMH 

. MaccaMH npe~oJiaraeT,.qTO @13H'I9CKH9 COCT~RHEH·{Q~)' H'.' ('Qb) 

~Tcm cMac:oiD ~u (3)-cocToSII!IDi I~) H. I Gsr . cooTBeTcTB~-
.PesoHfiHcaM - cTpaliHWw! napTiiepaM ~ A:i, H ~- MesoaoB ~o SO (3).:. 

OKT9T8M c )PC =I++ 1i1 JPC. =I+- CO~~B9TCTB~HHO. E tmC~O ·~wpaKUJiiOH
. HOM npo~ecce, -~or~a o6MeH npolilcxo~T oo~eKTOM c C=+I, BOSMO:atHO 

oopasoBami:e TOJI:&Ko coc'Toomm IG A) . lloaToMy. npORBJieHJile ~yx
pesoaa~c:floii CTpy&Typu· B, \+$ 0 +, COCTOR:HJI!Sii C~9T9JIDCTBY9T 0 . 

CM9IllliB8HJi11i1 1 

' 

. I2 

J 

l 

l 
I 
t 

I' 

I Q~) .~ cose/t QA> .i-Sin/J l QsY 

I Qb) ::-SinG (QA) -t cose I qBl 
·1 

'rrpe~oJiaraJioc:o qTo, ~aaHoe cMelllliBaHJile o6ycJioBJieao·6JIHsocT:&D. 

M8cc pesoHaacoB lil'ae ,BJmf.[eT aa. BaKTop-ncaB.lioBaKTOPHYID 5U(3)-cBRs:o, 

ti:To·no3BOJIJiiJIO onpe~eJIHT:& napn;a:BJI:&Hl:l9.KOHCTaHTl:l aTOii CBR:3Jil .Jil C~9-
• ' ' ,, • . j • ·• 

JiaT:& npe~cKasamm -~ H9KOTOpuX .JWYrHx qJ!9HOB aTJiiX. 5 U (3)-HOR9TOB. 

KaK BWo lis plilc. 7 MO~eJID c ~YMS! pesoHaHcaMJil c Mi:!c.caMlil 1il 

napUJilaJIDHHMI'I lll1iiP1iiHaM1il; 

Ma= I,4!0,02.raE/c2,ra<K*rr)=I40,:!:20 MaE, ra(f~=3!3MaE 

'Mb=. I,3! o,o2 'raE/c2 .·rb b<*m=42 :ti3 MaE, I rb ~K)=Ba =I~ MaE. 

. . 
xopomo OnHcl:lBaeT aa6~ewe pacnpe~eJierom liiHTSHCHBHOCTai It ~3 
napUJilaJI:&Hl:lX Bo~ j-t5 0+ (JI<) lil/i'SO+:(K~~'Jr) • J?.KJIIDqeJme ~· aHaJIHs · 

,BOJIHl:l /TP0-t(dCJf) noKa3aJI0 1 qTo OHa npaK~H'IeCKH noJnioc;:&ID OIIJiiCl:lBa-
, .. • ' J • • ~ • ,· . ' ·I ~ i ' . •' ~ I . 

STCR HepeSOHaHCHOi KOMnOH9HTOft llOJIHOi aMnJiliiTY~ 1 a ODliiCaHJile CJia60rO 

criHa~ BOJIHl:l/+POt (£K) Haxoi:a~ca BHe .qycTBJiiTeJIDHOCTH MO~eJIH. 
. BeJIHtmHa OTHOCJiiT~JIDHOro BKJia~a' p930HaHCOB QQ. .. H o.a-· B ceqeHJile. 

\ " ~ . \ ' . ' ' '- - -
o6pasoBaHEH cocToRHEH !-+50 t noJIYqaaa pamwii 0,57. 3~eTHM, qTo 

Mo~eJI:& c.o~ pesoaaHcoB, paBHo KBK 1il TOJI:&KO aepesoaaacHHA woa 

He O~Cl:lBaiDT, CBOHCTBa j.f.s 0 ~ BOonH. 

• nceB~OCKa~pHH~ COCToruum o-.so+(£1<) 1il O~PO+(K"Jr) 6~ 
onHcaHl:l o~opasoHaHcHoii ~yxxaaam,aoi Mo~am. YcTaHoBJieao. o6paso-, 

. . ' " . . . I ·. 
BaHJile B llccJie~eMoM npo~ecce nceanoc&a~paoro·pesoaaaca K ('I460) 

' . .. ·~ . ' . .' . . . 

c napUKaJI:&Hl:lMH mHpBHaMJil-ero pac~~: 

: r( £.K)=I47± IO MaB, r(:K*rr)=I7± 5 MaE • 

· Mo~eJID . c ~a~ pesoHaHCOM BM9C'l'e c HepesoHaHcHl:lM il>OHOM B 

o6JiacTH' MaJil:lX; MaCC Y~OBJ19TBOpli'1'9JI:&HO OnHCl:lBaeT .Ra6~9Ml:l9 CBOiCTBa 

JiiH'1'9~C~OCT91 H was BOJIHOBl:lX COC'l'~0-:-50i-(f.1<) 1i1 CrPO+(_K"'JT) 
. ' ' . ,· . ' ' 

I3 .. 
\' 



BO Bee! o6JIBcm Killl-Macc. II .PH ormcamm ~a nce~ocxaJiflpHHX cocTcr

.a:mrlt HcnoJI:&so:BaJioc:& noBe,IJ;eHHe ~au BOJIHH I-tS 0_-t(!<"'Jr) ~ aa:itn:eaaoe 

HS aaaJIHsa I+~ocToHHHI. TeM caMHM, odecne~aJioc:& caMocorJIBcoBaa-
. ' ' ' ·' . ' '. ·. .. 

HOCT:& ,IJ;Byx STHX aaaJIHSOB.·B KBapKOBOi MO,I1;9JIH M9SOHOB p930H8HC K· 
- < • • ' 

c KBBHTOBHMH ~cJiaMH ~-Mesoaa HHTepnpeTHpyeTCH KaK pa,D;HaJI:&aoe 

B036YJr,IJ;9HH9 HaHJierqaihnero CTpaaaoro M9SOHa - Kaoaa~·OTHOCHT9~:&mrlt 
BKJIM K1 B C9'19HH9 pollf,I{emm 0--BOJIHH llOJIY'I9H paBHb!Mi 0~27 •. 

liOJIY'l9HHHe _xa ·aia'JIHaa I+-cocTommi SHa'l~HIDI riacc pesoaaacoB 

Ma H -~b • yrJIB cMemmiamm e ; a Ta~e; s_u (3)-nplme~Em~mc KOHCT8HT / 

CMSH J'"+ H J-_ ( _,I4Jif.{ HOH9TOB 1+ cG=+l H C=-I; COOTB9TCTB9HHO), 

nosBoJIHJIH c,IJ;eJia T:& npe,D;cxasamm· OTHOCHTeria8 ,D;pJrmc;. · 'lJieaoB S V. ( 3)

HOH9TOB C .JPC=I++ H jPC :::r+-='. 

l1S M89,COBOi qxlpMYJIH ,I1;JIR: CM91l!HB8Hm! Q~ X: Qb COCTOJirutit. 

Ma-t· Nb = 1'1.4. -t; M B 

JVfq- Mb =(MA..: Mr..)!cos2S 

xcnoJI:&sya saa'!eaiDr Mace M~ H 1:11 H yrJIB 

MBCCH S U (3)-~CTHX COCTC>J'IIDiii: 
, . I.. .• 

C\ 0 . 
1:1 =65. llOJIY'l9HH 

' : . . ' 2 ' .· . ' .. ,· 2 
MA = I,32_ rsB/c , Jv1B =:' I,37 raB/c •.• 

yi 

IlapqKariaaa nr.r.ip:ima pacna,IJ;a.AI-:-Me~oaa aa y II.cHcTeMY ,B S -BoJIHe' . 
. 2. . . . . ·, ' . . • . ' . .. 

onpe,D;eMeMaaxax i,.Jtf_,;r . paBaa 350-± 30 MaB npx-~ac9e AI-:rvtesoaa 

I270 MsB/c2 
II saa'lemm tf-t- =0,84~ .Jl,rui B(I2S5)-:rvtesoaa ero pacna,IJ; . . . · 

aa W n, B. CJIY'lae H.tteaJI:&aoro cMemamm ):vm-. w H ~ , xapaxTe.;;. 
.-. : . . . S· z . . ' . · .. 

pHsyeTCH napqKaJI:&Hoi umpHiloi ~-;)w.~·i= ~ EYwJT · paBaoii 66 ± 20 · Ma~ ,IJ;JIR: . 

' d- =0,4. l1s ifx>IMYJIH reJIJ!-I\1aaaa-Oxy6o ,I1;Jili HSOCKaJI!IpHoro \ OKT9THOro 

I++' COCTOmmK 18+/> saa-qelme MaCCH paB~O ~\3+ =I ,3rraB/~2 • \ .. 

B npe,Il;lloJiolltemni:~ 'ITO ]) (I285) H E(I42D) Mesoau npHHa,IJ;Jie.'ltaT ao:HeTy. 

I++. Macca HSOCKaJI!IpHoro CHHrJI~;ra p8B:f!8 M_r-t-=I,37 raB/c2 •. 3aa~eami 
Mace Ms+ R.MI+ llOSBOJIHJIH onpe,D;eJIHT:& yroJI KBapKOBOro CM9llmB8HRfl ,IJ;JIR:_ 

14 / 

/ 
' 

.. ( .. 

.. . . o· 
']) H E M930HOB, paBHOrO :J; =53 • KaK CJI9,IJ;CTBHe; SH8'19HH9 ,I1;Jili 

?. 2 ' . 
napqKaJI:&Hoi umpHHu rE.,K"K ==2J-t- Cos:Z, _pK"'K. noJiy'!eao paBHHM 65!I6 MaB. 

. TaK _xaK ae aa6JIIO,I1;aeTc~ pacna,IJ; _ QQ H Qb pesoaaacoB aa · J(.Jr, 

TO B npe,D;llOJIOllt9IDm KBapK-BHTHKBapKOBOi . CTp,YETJpH ,I1;Jili ;L . H . 0 . 

M9SOHOB, npe,D;CK8SHB89M09' SH8'19HH9 napqK8JI:&HOi ilmpHHH rJ)~CJT +rE..,. odr 
. ' . ~ 

corJiacyeTcHc ayJieM. B npe,D;noJiolltemm H,IJ;eaJI:&aoro cMennmamm ,IJ;JIR: 

OKT~THOrO ~- H CHHrJI9THOrO HI- HSOCKaJI!IpOB HOHeTa I+-' HS qxlpMYJIH 
, . , I 

reJIJI-MaHHa-0xy6o CJI9,IJ;y9T OIJ;9HK8 Ha Macey TmK9Jioro HSOCKaJI!Ipa H •• 

paBaaa ~~r=I,5r·raB(c2 .' 06aapJllteHHe ,IJ;aaaoro pesoaaaca nosBoJIHJio 6u 

llOJIHOCT:&ID S8llOnHHT:& I+- HOH9T.' , 
. ' \ 

B SBKJIIO_';!.§.!!!Q! npe,D;CT8BJI9HH OCHOBHH9 pesyJI:&TBTH, -~OJIY'l9HHbl9 · B 

,Il;HCC9pT8f.\ID!o 

I. IIo.iry'leHH ,IJ;Hifxl>epeHqKaJI:&Hble ce'!eHKH aeynpyroro .u;RifJpaKIJ;HOHHoro 

. ~(5pasoBamm K11"1I+~cHc.Ter.n:r a~ a,n;pax: Be , G., • :(!~ ; f'b npH aaeprHH 

. 40 raB: .Onpe,IJ;9Jieaa A-saBHCHMOCT:& llOJIHoro KorepeHTHOr~ C9'19Hm!. . 

liOJIY'l9HHHe ce-qe~ xopomo onHcllBaroTca Mo~eJI:&ro MHoroKpaTaoro;paccea-
. ' 

HKH. 
• - • \ ! ,, 

2. IIpe,IJ;JiollteH MeTo,IJ; IIBA ,IJ;JIII K"ll'll+ -CHCT9MH B aKcnepHMeaTe 6es H,IJ;eH-
• . .. ¥-''", 

TH@maWll! THIIa ~TOpH'lHHX 'lBCTHIJ;. MeTO,ll; npoBepeH Ha creaepHpOBBHHHX 

co6HTliUIX HCCJie,IJ;yeMoi'o npo~ecca. IIoKasaaa · Bo:inviomocT:&, 'xcnoJI:&SYH 

,IJ;aHHHi M9To,IJ;1 HSBJieKaT:& ,IJ;ocToBepHyro HHWOpMa~ o napqKBJI:&Ho-BoJIHo

Boil cTpynype xoae'!Hoi K'll'll+ -cxcTeMH. 
.· . . . ' \ ' 

I 3~ '0CyPI9CTBJI9H IIBA SKCll9,PHM9HT8JI:&HHX ,Il;BHHHX.; YCT8HOBJI9HO B0.1mOB09 

' CO,IJ;e~HHe o6~asyeMOi B peaKqKH K-1rrr+ -CHCT~MH. Ilo~~HH CB9,!1;9Hml 

.0 Cll9KTp8X'HHT9HCHBHOCT9i H ~S BOJIHOBHX COCTOHHHi. 

4. Yciaa6BJieao, 'ITO: 

~ B HCCJie,IJ;jeM!li npo:u;ecc ,Il;OMHHRp~ BKna,ll; ,I1;8DT TOJI:&KO BOJIHOBHe 

~OCTOJIHRfl HeHaTypaJI:&HOi 'cap~ ~ Q;_, I"~, .~.) 
- o6pasyroTca cocT~ c ·co6cT'BeHHHM saa'!eHHeM onepaoropa oTpaxemm 

- ., ' . . ' 

OTHC?CHT9JI:&HO 'llJIOCKOCTH Killl-poJr,IteHKH 'L =I . 

~ 

I5 



' 

/ 

- B i -KaHaJie~ KorepeHTHO o6p~aoBa.HH:aa, KUII-cHcTeMa nonepe'lffio 

n~pH30BaHa, TO !3CTJJ npaKTlf!I9CKH•OTCYTCTBY9T ,BKJia.ll COCTO.liHl'rll C 

npoeKitHeii emma I M I =I 
. / 

6. YcTaHoBJieHo cYJQecTBoBaHHe lf13yx .llHW.PaKitHOHHO o6paaoBaHHHX peao-

HaHcoB lYo. H Qb • Ilo.rry-qew aHa~eHHSI· napiUia~~~IIH.PHH me pacna.n;oB, · 

a TaiOJte Be~a HX BKJia,ll;a B. Ce~eHHe 06pa30Ba~ {-t-5 Df -cOCTOIDnm, 

paBHWI 0, 57 • .llaHHHe peaoHaHCHHe KUII-co.cTOmnm smJISIIOTCSI cMecJJIO ~CTHX 
s u (3)-cocTommii QA H . QB c MaC?~I~ I,33 raB/c2 H I~37 TaBic2 ' 

npHHa,n;JieJitalllHX S U ( 3) -HOHeTaM cJPC ~fi+ 'H ]PC =I+- COOTB9TCTB9HHq. 

5. IloJIY~eHo HoBoe .n;oKaaaTeJIJJcTBo o CY!IIeCTBoBaBHH nceB,n;ocKa.rr.a:pHoro 

peaoHaHca K1 c Maccoii 1~60 MaB/c2 H na~aJIJJHI:lMH nmpHHaMH ero 
~ i ' 

pacna.n;a Ha C K B $-~oJIHe I47:t IO MaB H ila t'rr B P-BoJIHe I7!: 5 

MaB:. AaHHOe K!ill-COCTomme, HMel!lqee KBBHTOBI:le ~CJI8 1\.:.,vreaoHa,. 

HBTepnpeTHpyeTCR KaK pa.n;RaJIJJHoe Bos6y~eHHe HaHJier~aiimero CTpaHHoro 
1 I • • • 

MeaoHa..;; Kaoua. BKJia,n;·'pesoHaHca·B_ ce~eHHe o6pasoBaBHR o--~c,.mm: 

llOJIY~9H paBlmM 0, 27. 
1 

\ 

PesYJIJJTam ;.mcce·pTaitHH o~~5lli!Lua6oT~ 

I. B.B.AHTHIIOB, ~ ••• ,A.A. 3qleH.n;ReB .llHwpaKIJ,HOHHO,~ o6pa3oBaHHe I\IFW-

_cHcTeMH .ua RJl.Pax npH aHeprHH 40 raB. ·coo6IIleiiHe OWrn, PI:-89--282~ 
.IT.y6Ha ~ I989. .. . . , .• . . 

2. A.A.Efendiev 'On~ Posst'biLi fy,ofPar-·b·ae Wave .A1-1atyst's _of..l-he._ 

K-JT-JTt- SysteM-~ wit~ou.t Exp~riYI1entae Ide.vJh/-t'caft'otl 'cof 
· Seco111ol~r~ AesoVJs. · JINR Rapid G>mtl-a·,~ Af.QJ[J~]-89~ Dv!ma)9&9. 

3. O.A.3afu.m.n;opora, A.A.8qleH.n;R(m MeTo.n; cTaTHCT~ecxoro pas,n;eJieBHR 

rr·- H K--Me30HOB c I llOMOIIl~' npon;e.n;ypl:l Bl:lliHTaBHR "WCHa" B w,YHKIJ;Hli 

MaKcHMaJIJJHoro npaB,n;ono.n;o6Hh npH napiJ;RaJIJJHO-BOJIHOBOM-aHaJIHse 

K!I--rr+-cHcTeMH. Coo6IIleHHe OIDrn, PI-89-283~ )Ty6Ha, I989. I 
I .. 

I6 

"""··""' 

I 

I 

. '/ 
~ .. 

. 4. A. A. Ef~d,·ev et. o.e. }he Parit.'al, ·Wave. /?..,afyst's of.. 

a. ICJ1J1+ Sys{~ Coherewte.y Pr-odt.~~ed_ o~ ~u.~ee{ 
a;{: ito GaV.. JINR. ·f<ap,'cl Cof!'lrn._, ,v.Q3(36]-89,~· 
'DubV\~A~ 1989. · · 

5. O.A.3aii:MH,n;opora, A.A.3qleH.n;l'IeB · SU {3)-aBBJIH3 aKCHaJIJJHO-BeKTOp;-. ' -. . \ 

HI:lX COCTOS!imii B KUII-cHCTeMe. Co06IIl9HHe 0Mffi1, PI-90-3I8, )Ty6Ha, 

I990. .. -- .. 

6. O.:A~3aiiME;D;opora, A.A~sqieH.n;ReB • Onpe.n;eJieHHe napaMeTpoB nceB.n;o-. . - ' 

cxa.rr.a:pHoro pesoHauca B Krnl-cHcTeMe •. Coo6IIleHHe OIDrn, PI-90-3I7, . . . . ' . 
)Jy6Ha, I990. 

',,..-'"' 

. 

\ 

" 

PyKOnHC:b llOCTynH.IIa B.HS,ll;B.TeJIJJCKd: OT,ll;eJI 
I? · OKTJidpa 1990 ro.n;a. 

I7 

.\; 

\ 



> 10J 

10 

d<l' 14f. 
d-t''rw 

10' 

1QJ 

10 

>; i' 
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~ ceqeHHe npou.ec_ca AJUI JIAep 
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•/ 
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. PHc .I ,llH@iep9HUiffiJilJHH9. C9'1!9HH.il npon;ecca. 

O'l<~r. I : M5. 
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~" 
1 

Pac.2 3aBHCHMOCTD RorepeHTHOrO-
C9'1!9HHff OT aToMlioro aoMepa A. · 

to·t I,·, • a a· ·-- -·0 lilijliillilll I . il· tOO 200 

A 

IB 

,._ 

•! 

10 I I I. I I I I I I I 
!o.t{A"1~) 10 

PHc.3 3aBHCHMOCTD HHTepcenTa 
CS't!elHHH OT (!ojj'(A'I/3 )'.; . 

- > 

-: 

MK-n•(r3B) 

·: 

... 6 .8- 10 12 v. 

PHc.5 Pacnpe~e~eHHe co6aTIDi 
no M lt.JTt ~o H noc~e ( sawTpH
xoBaHHaa o6~CTD) BH't!HTaHHH 
~OJKHHX rHOOT93. 

19 

Mt<mf3BI 

.PHc.4 Pacnpe~e~eHHe co6HTHA no 
MICJTJr-~o' H noc~e (sawTpHXOBaH,;_. 
Ha.H 06~CTD) ;BH'I!HTBHWI ~02KHI:DC 

rHnOT93. 
/ 

· · ' Mn"rr!r3Bl 
-\ 

3 s .. 7 .9 t1 0 

PHc.6.Pacnpe~e~eHHe co6aTHI no 
M31..:..nt ~o H noc~e (sawTpBXOBaHBBSi 

· o6~CTD) BH't!HTaHWI 1~o3HHX rxno-
T93 •. .....: 

J 
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PHc. 7 3aBHcmv~ocTI> mrTa~cHBsocT~i BoJIHr+s~+(J.K) Hl+SO+(r<~Jt) 
H ~ OTHOCHT9JII,HO:li qJa3H OT Ml<.)rJr' ( :t ; ,;_ p93YJI:bT8T OimC8HHJi 

_MO,IJ;em,IO) • • · . 

20 

PHc.8 3aBHCHMO~T:& HHTeHcHBsocorel B<?JIH O.SO+(EI<) 
. -H 0-PO+(If.".Jr) H HX qJa3, H3MepeHHHX O'l'HOCHT9JI:&HO 

qJa3H BOJUW: (TSO+(JK) , · _oT MICJfJI" 

·., 
2I 
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