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Pa60T8 BNITOnHeHB B !a6opBTOpHB B~COKHX aHeprHl 

06~e~HeHHOrO HHCTHTYTB H~ep~X ~ccne~OBBHHl. 

Hay~e pyKoBo~Tena: 

~OKTOp ~8BXO-Y8T8~8TBqecKIX BBYK 1 

aeAY~l sayqawl cotpy~BXK 

KBHAHABT ~8BKD-Y8T8YBTwqecKKX B8YK 1 

ctap .. l BByqawJ OOTPY~ 

QWK~8n»BW8 ODnOH8HT~! 

~oxtop wzaaxo-MateuaTzqecKKx aayK, 
BeAY.-1 B8J1Bwl cotpy~K 

AOKTOP ~axxo-•attii8TKqecxKX HByK, 
ctapmal a ayqHwl cotpy~BIK 

BeAYl88 aayqao-•oc~eAoBate~bCKOe 

J11P8SJt8HH8: 

ToncTOB KosctaBtKB 

llunpaean 

11Ja6p8TOB8 ranBB8 

Cea~eaoaaa 

AASYOBB1l lapet 

HBasoJn 

le6eAeB Poctzcnaa 

IBXa llJI o an 

KscTBTYT teopetzqeoxol • sxonepBM&HTBA»HOI WBBBKI ( r.locxJa). 

38111HTB JUICC8pT81UIH COC'l'OII'fCH uj_.f 11 0 !1f?C:.f.t..~ 1988 

'OJO B~qacoa HB saceABHHB CnenwanaaHpoBBHHoro coJeta ~-047.01.02 
npK Ja6op8'1'0pKI B~COKBX aseprHl 06~eAHH8HHOrO BBC!B'l'Y'l'B RABPHWX 

HCCR8AOB8HHl,r. ~6H8 1 IOCKOBCKOl 06naCTB. 

C ;ll;HCcepT8UH8l YOXHO 08H8KOY~T»CH B 6H6nHOT8K8 !B3 QMffH, 

bTOpe4)epaT paaocnaH n J.J.( 11 c.-f_U /"'...--f.J/'J-1 ~ 1988 ro;na 
; 

Yqe~l cexpeTap» 
' CneUHanHaBpoBaHHoro CoBeTa JJ/t / M.t.Jnaqea ·2ff) 

AKTYBRhHOCTh sa~aqH 

l'!ayqeffi'IB li8X8H~SM8 pollt~8HIIIfl Ill pa CITB;ll;OB QqapOB! 

ITOSBORfle~ nony4HTh HH~OpMBUIII~ 0 ~HH8MHK8 06paSOBBH~ 
STHX qacTHU. 

CBO£!CTB8 048pOB8HHbiX qacTHU 81118 He ITOI!HOCThiO I 
HBITpHUep, YBRO ~8HHbiX 00 OTHOCHT8Rh~X Be pORTHOCTRJ 
STHX 48CT11U ( OC068HHO MHOr048CTH4HbiX ) , H8,llOCT8TOt 
pe~ Bp8L!BH8 liGISHH y BC8X 048pOBBHHbiX 48CT~IU, ~BHHI 

pO~,ll8HHH Ill SHepreTHqecKO~ 38BHCHMOCTH 3THX C848HHn 
T8RhHbl~ pa36poc Ill MBRO ~8HHbiX 0 ~~H8MHK8 o6p830BOHI 
oco6eHHO B a~pOHHbiX ny4Kax. 

ilOSTOMY 3KCITepHU8HT8RbHOe HCCR8,ll0BBHH8 CBO~CTJ 

~HHBMHKH 06p830B8HHH 048POB8HHbiX qaCTIIIU flBRR8TCH B1 
W~3Hlnl aneMBHTBpHbiX 48CTHU. HalllH pa60Tbl, ITOCBRU18HHI 
3TOH 38,ll84H,6NnH H848Tbl B 1973 r, 

B 8,llpOHHhlX B38HMO,Zt8RCTBHRX ITOHCK 048pOBOUHbiX ' 
Bille MMOR ,nOJIH .I1X C848HHH pOJK,ll8HHR OT BC8X B33HMO.zt• 

Ill t COO TB8TCTB8HHO, BbiCOKOrO qlOHB OT BC8X OCTBRbHbiX 
npooeroB ;no pacna;na, Tpe6yeT npRMeHeHHH cneuHanbHOi 
Kpoue TOro, perHCTPBUHR BCCOUHBTHBHOro pOlK,ll8HHH 048 ) 
1113-38 MBRO~ BepoHTHOCTH HBQRIO,ll8HHH OOOHX pacna.ztOB ~ 

TPY.ztHO~ sa.zta4e~. ~cnonbsoBaH~e MeTo.zta H.ztepHYX qioTo : 
,ll8 101J18rO ITpOCTpaHCTB8HHbiM p83p8lll8HH8M B H8CKOflhKO Ml 
6naronpHRT~e ycnOBHfl ,llflfl perHCTpBUHH paCITB,llOB 40C' 
Mill lltl13HH 10-!3 C. ~3MepeHHR HMITYRbCOB Ill HOHH38UH1 

K8K HB 48CTHUBX-ITpO.ztYKTOB pacna.ztB,TBK Ill Ha 4aCT~ 

3B83,ll IT03BORR8T npoBeCTH BC8CTOpOHHH~ 8HBRH3 H?6n~. 

UenbiO pa60TH HBRRRCH ITOHCK pacna.ztOB HOBbiX KOp 
( 04apOB8HHHX ) qaCTHU, p0llt,ll8HIIb1X B Heynpyrii!X B38i'il 

ITIIIOHOB Ill ITpOTOHOB C H.ztpBMH 3YYR:bCHIII, npH cepnyXOBCi 
8H8RIII3 paCITB,llOB B nc pBHqHbiX B3aHMO,neHCTBHRX,B KOTO. 
nHCb 3TH pacna.ztbl; onpe,neJieaae BpeMeHa M3HH 111 ce4eH: 

3THX 48CTHU. 
HBY4H8fl HOBH3H8 COCTOHna B TOM, 4TO BITepBb18 ~ 

o/- c oueHKa ce4eHHH o6paaoBaHHH 04apoBBHHHX D D -
UBT8flhHbiLIH ITHOH814111 ITplll CepnyXOBCKO~ 3H8prllllllo 3TO C 

HO B HHTepBane OT ( !Q ± 5 ) MK6 ~0 ( 51 ± 25 ) UK 
BnepBHe onpe;nene~ Koa~KuHeHTbl HeynpyrocTH ~ 



B la6op8TOpHZ BYCOKHX SHeprzl 

~epHHX HCCne~OBSHHl. 

.BlleCKIIX B8JK 1 

hR1lf!CKJIX B8YK, 

B8JKt 

laocae~OB8T8XICK08 

!OXCTOB lOHCT8BTI1B 
. JlMnpBun 

ia6p8TOB8 raxi1B8 
Ceii8HOBB8 

ANUIOBR11 llapeT 
IB8BOBJI1l. 

Je~e~eB POCTBCI8B 
liiBXa ltlo ail 

B 8KOn8pBM8HT8~~BOI ~B8BKI ( r.IOCKB8). 

COC'fOII'fCH 0 ;tf? n (Xf'l-p ed.~ !988 

HHB CneiUt8JII13HPOB8HBOro COBe'f8 lt-()47 .Ol.IE 
aaeprKI D6~6AHH8BHOrO BBC'fB'fJ'f8 siepBYX 

.UCJltlll Jt :1J.1 n o-(..u:/c.--p /1--l ~ 1988 rO~ 
I 

COB8T8 ·1/fJ .... bn~· 

; . ! , . . ,-·· 
.. Uay~etme uexaHHaua poJK.neHHH H pacna.noB ottapaBaHHUX.ttaCTHU 

no~BoJuieT nanyttuTI> HH~apuam110 ·a 11i'IHaMnKe aCipa3oBaHlin.li cBollcT;sax . .. - ' . . - . . . ~ '. . . ' 

STUX ttaCTHUo . ' 

: qBOUCTBa o:qapaBaHHUX tiBCTHU EllllB HC.UOJIHaCT~IO ldCM6,ltOB8llhl' 

HanpHMep, Mana ,lt8HHNX aei aTHaCHTeni:.HNX Bepa~THaCTHX pacna]laB 

ST!dX ttaCTUU ( aca6eHHa MHarattaCTHtiHNX ) , , He,naCTBTO~lHO TattHa H3M6-

peHb! BP6M6Ha liUI311H y BC6X ottapOBBHHNX tiaCTlll~, ]laiuiue' a· cetiemmx 

pal!t~eHHH H saepreTHttecKali aaBHCIU!OCTH aTHX cetteHntl HMB10T snattn

TBJUHbll1 paseipac H Maila ilBIIHb!X a .itHHa!.ll1K6 oopaaaBBHHH STr.dc IIaCTHit, 

acooel!HO B 8i!paEHbiX nyttKBX. 

IIosToMy axcneimMe~TaJII>nae ilccne.naBamte ·cBollcTB. n BllflCiieirne 

1\HHB!.IHK·H· oopaaaBaiii1H OttapOBBHHbiX ttaCTHU HB~HeT.Cfl B8lKII0!1 aa~attell: 
\tlH3HKU aneileHTapHhlx ttacTHU. Hanm paoaThl~ nacBHillBHnile peilleHHJO 

STOll 'sa.nattH; Cii:tnH HattaT!l 1l 1973 r. . 
B 81\POHHbiX B38HMO,ne!lCTBllfiX Ulli1Cl{ OttapaBOIIHhiX tiBCTHU,BCne,ncT-. . . 

BHB lvlaJIOH ,IlOJlli ,WC C6tt6Hidfl pOJK,llBHHfl OT BCBX B38HMa,llel1CTBHlt 0,1}~ 

11 1 COOTBBTCTBBHIIO, Bl:!CtlKOrO $OH8 OT BCBX OCTBJI:bllh!X'· tt8CT11U1 MUJ!b!X 

~paCieroB .no pacna.na, TpeCiyeT·np~eaeHHfi cneuuani:.Holt TBXHI1KH. 

KpaMe·Toro,perl'lcTpaUHH accoUHBTHBHoro pOlK.llBHI1H'O'!apoBaHHb!X '!aCTHU 

t-13-38 1.181!0!1
1 

BepaRTHaCTH H86JIIO,ll6HI1fl OCiOHX· pacna,llOB TBKJKB HBJIHBTCfl 

Tpy.naolil aa.natielt. lilcnoni:.aoBaHHe MeTo.na,n.nepHhiX cpoTosuyni>cHlt,: oCina

.llBIOIJlero npOCTpaHCTBeHHhiM paapeillBHI16M B HBCKOJIJJKO MHKpOH 1 cos,naeT 

6naronpi'IHTHNe ycnomm .nna perncTpBUI'IH pacna.noB '!aCT11U c :apeMeH&-

MI'I llti13Hid !0-I3 C. lilaMepeHI'Ifi HMllYRJJCOB 1'1 110Hli38UHOHHhiX UOT6p:b 

~aKHa tJacTlllUax-npo,nyKToB,pacna.na,TaK n Ha '!aCT.IU.(aX aa nepBHtiHllX 

3B63,n ll03BOJ!f!BT ilpOBBCTI'I BCBCTOpOIIHI'Ill 8HBRI'I3 Ha6~Y.J,ll8eM!lX.C06llT11ll. 

UeJII:.IO pa6aThl HBJiflJICH nolllCK pacna.noB HOB!lJC KOpOTKOlKI'IBjtnHX 

(· O'!BPOBBHI!h!X ·)'!BCTHU; pOllt]IBHilhiX B HeynpyrHX B38tiMO]I6llCTBI'IHX 
u I , -

·nHOHOB u npoTOHOB c H.npaMI1 aMYJIJJCI'In, np11 ?epnyxoBckHx·· aaeprl'lnx; 

8H8JII13 paCll8,llOB B nepBI1'!HhiX B3aRMO,Il9HcTBKHX,B KOTOphiX H86JIIO,lt8-

RHC:b STI'I pacna,nhl; Onp9,Il9JI9HR9 Bp9M9HR JIU13HJ/l H. CC'!6HI1fl POlit,ll6HI1fl 

3TI1X '!BCTHU. 

HBY'!HBfl HOBH3118:COCTOHJI8 B TOM, 'I{TOBnepBhiC 6hiJI8 npaBB,llBHa 

oueHKa ceqeHI1fl·,a6pasa~BaHI'Ifl oqapoEaHH!lX D" /tY . ':"' MesonoB oTpH

uaTeJII>Hh!UH lli'IOH81.11'1 npH cepnyXOBCKOll SHBP;t'l'l11. STO C.C'!BHI16 .38RJIIO'l6-

HO B HHTBpBane OT ( 10 ± 5 ) YK6 ,llO ( 51 ± 25 ) MK6. 

BnepB!le onpe.neneHH KOS$WI'IUI1BHThl HeynpyrocTu ~nR co6hlTHn 
: 
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C po~eHKBM OllBpOBBHHHX llBCTKUo Ha OCHOB6 BHaHH88 8H6preTH'l6CKO

ro 6BHBHCB B C06UTHHX C po~eHHeM O'lBpOBBHHUX llBCTHU HOJIJ'l6HO 

KOCB611H06 no;nTBepllt;neHKe 8CCOUH8THBHOrO po~eHHfi 8THX 'lBCTHUo 

llpaKTH'leCkiJfi UBHHOCTl> llOJry'leHHUX pesyH:&TBTO:SCOCTOHT B TOM, 

liTO OHH npHBO,llHT K HY'lWB!.!Y llOHHMBHHIO ;ztHHBLHiKH p0l!t;lt6HHH ·aqapOBBH

HNX 'lBCTHU B a;npOHHUX B3BHMO;neMCTBHHX, B 06JIBCTH SHeprKR cepny

XOBCKOrO YCKO.(JHT6JIH. IlOJI63HUMK OliK OKBlltYTCH npH nnamipo:saHKH H 

npo:se;neHHH pa6oT no llOHCKY KOpO~KOlltHBY!IlHX llBCTHU. 

llJia·aa!!!HThi.BUllBHrBIOTCH: 

I. Peayn:&TaThl npo;nenamion ueTo;natiecKoJ;t pac5oThl .l!HH BLI;neneHHH 

pacna;no:s KOpOTKOlltHBYIJIHX llBCTHq C Bp6M6H6M lltH3HH '["' I0-I3 C 1 . 

B H,ztepHOJ;i. tlJOT03MYJil>CHH. . 

2. 9KcnepHM6HT8Jll>Hhl6. peayn:&TBThl no BpeueHH lltH8HH H C6ll6HKHM 

po~;neHHH otiapo:sanHux Da/f5° - uesoHOB :so :saaauo;n(lt!CTBKHX X..:.-:- ue-

aouo:s. C. H,llpBAIH cjJOTOSLIJJiiCHH npR 8HeprHHx 50 ~ 70 raB. 

3._ PeayJI:&TBTLI :SblllHCJieHHit KOS!W>HUK6HTO:S HeynpyrOCTH ,Z!HH CO

~biTHn C p0llt,ll6HH6U O'l8POB8HHUX ll8CTHU. 

Anpoc5ayaa pa6oThl 

· Peayn:&TaThl, npe;ncTaBJieHHLJe :a ;nHccepTaUHK, ;noKJIB.l\hlBBJIHC:& H 

Oc5Cyllt,l\BJIHCl>·Ha· C6MHHapax .Rac5opaTOpHH BhiCOKHX 8HeprH~.06~e,llHH6HHO
ro HHCTHTYTB H,llepHhiX KCCJI6,llOB8HHi'f,H8 clJOTOSJIYJII>CKOHHLIX,KOMHT6TBX 

OllHH, ceccnax AH CCCP, c5hiJIH npe;ncTaBJieHhl na M~apo;nnym KOHclJe

peHUHIO no tJ]HSHKe :sucioKHX: aHeprH« (. BpaJ;tToH , I983 ) , onyc5mmo:sa-
. . 
Hhl B COOe51J16HHHX miffi'l, lltYPHB.li6 11liHCl>IIB B !9T~11 ,!'KpaTRRX CO~c5~e-
IDIHX. OWill". 

061ieu pa6oThl 

.llKccepTa~a. cocTOHT as BBe;neHHH,Tpex r.naB, ocHoB.HLIX :sb!Bo,no:s 

H 38KJIJOll61lHH. 

CoAepxaHHe pa6oThl 

0CHOBHhl6 peayH:&TBTLI, H8JIOllt6HHhl6 B ;!tHCCepTBUHH, npe;nCTBBJI6HU 
B pa<loTax/l-6/. . 

Bo BB6A6HKH YKB38HB BKTYBJI:CHOCTl> HCCJI6,llOB8HHfl OllBpOBBHHLIX 

. llBCTHU; B HeY c@opMYJIHPOBaHa Hay'lHaR aa;naqa H no'KaaaHa CTPYKTypa 

,l\HCCepTBUHHo 

·, B nebBOit rnaBe paCCMBTPHBBIOTCfl CBOitCTBB OllBpOBBHHbiX llBCTHU, 

MeTo;nu HX Hccne;no:saHiiit H HHTepnp~TaUHH nonytieHHHX peayJII>TaTo:li 

( :Sp611fl lltH8HH t C6ll6Hltfl p0llt;lt6HHH ) • 

.2 

. I 
i 
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'.-;~!. · ' ··~'''' ,_l':-~ .: :. ; · 1 .;" . - • t;·.::~; ':• ·.{., ::~ .. ,.. 
Bo BTOpoit rnaBe OllKChiBBIOTCfl M6TP.llllll6CKHe. BOITpOcbl, .. CBH38HHhle 

c Bue5opoi.t orri¥li~n:cHh!X. ycnqimit'oc5JiylleHnn~ 'noucKa~ .l!I>l6op·a~· KPH~e:... 
PlHlB ·oT6o:Pa i!aHiia~aTo:S~ liaMep(miifiuH~ ·onpe~e1retllieu· paccToaHHfJ. ·· 

Mellt.l\Y, ilepmHHO.it riepnHtrHoJ;t·H ~Topnllmitt :a:Bea~, ,il~rmaaieJiicTBOM cy- ... 

IIIBCTBo~aHHfl B'l'bporo. neH~pa, onpe;nenRKlTCH ~eKTHBHOCTH IIOHCR13: 
pacna;noB Hel1Tpim~Hmc: 11 ~apaiKe~mn~ ~racTH·~. · · · · · · ·· · . 

06nytieHHe · !fioToaMyucHH npoBo;nHnoc:b . ny llROM. a;npoi!o:s, na pa~.nenl,
Hh!M ~ocmocTn. tJ]oToa..,yJI:ci:iin. oimi~AauHa·H .HHTeilc~;BHo~i~. oCiJlytieHHH . 

COCT,BBRH.iia 0~6·10-4 '::. 2·104 tiaCTHUB/ c}l ,.1:! 'onpe.iieJIRJ!aci.' :.u3' ; . 
CJI6.IlYUilWC .. orrepanwt:. ITOHCK 'nepBHlliJOtt .SB63,lthl, OCMOTp. e'e 9KpecT-

. ·• .. ' . .. ' .. , ... '·... ..- "' '·.·.' .... , 
HOCTefi C. U6JI:CIO ,l\6T6KTHJlOB8HHR. C06LJTIDI-~aTa B KOpOT:ROlltHBy- .· 

lll.l:!e "lacTnnu K Be~ n3MepzTe.WW~ oitep •• qy:scTBHTe~:cuocTi .. auyn:c- · 

CHH HB peJIHTHBHCTCRHX CJI6~8X COCTBBHHH8 .28 .+ ?l. sepJio H8 lfJO J.IKM •. 

llmrcx nepBKllHUX aBea.zt: , , npoaa:so;nanca npR. uaJiou y:s.emt'l~':" .: 

HHH !JHKpOCKOII8 no nJIOl!lB.llH. CJiyll8K pacna;noB RCKBJIHCI>npK CiOJI:CWOM 

YBBJIM'leHHK.· B oi<pecTHOCTHX KB)K:z\Oit Hafi;neHHoit nepmitiHolt. a:sea;nbl Ha 

PBCCTOHHHHX. ;no roo JIRM OT TO'lKH BSBHMO,lletlcTBHH ~ KOHyce 45°'Jme-
. : . .. - ' - . --·'. . 

pe;n HCKanHc:c BTopriti~e :liaaHMo;netlc.TBim, aneKTp~H~I10SHTpoHHbiB; napu, · 

BHH.RH, .PBCITB,lthl 88PfllK6HHUX H H6t!TpaJI:CHhiX ll8CTKU 1 HSJIOMhi_H ;npyrae 

H:SJieHHfl, CBfi38HHLie C nepBHllHOitSB63,40l1. Cpe;na HB£l;ll6HHh!X CJIYllB6B 
•.. , •· •. • . •• ' . ' t 

OTc5HpBJIHC:& Te C06LITHH1 ·,l\JIH ROTOph!X Bhl!IOJIHHJIHC1>CJI6,lly10UUI6 UpHT6pHH: 

.· ' ' I. 0TCYTCTBH6 fl,ll6p OT,l\8qH n' CJie,ztOB .M6,llJI611HUX llB~THU B Bepm~-
He BTOIJ.KllHOrO C06biTHH. , . . 

~~ BhlnOJIHeHH6 SBKOHB COXPBH6HHH aapa;na: 

'a) lieqeTlionytie:sJ¥e aBea.ltLI-::-. aapal!teHHhle pacna.ltLI, T.e~ I,3,5 a. 

T o.lt • · p~HHTH!3HCTCKKX CJI6,D;OB. B C06!lTR.I:!; . . . , ,. . . 

. 6) tieTHonytie:slie a:sea,lthl - HetlTpan:cHhle .Pacna.ltLI, T.e .• ?_.4,q ·11, 
T • .u;. PEIJUIT.I:!B.I:!CTCKRX;CJ!e.u;o:s. '· ·. ·. v·.:.. ··~ .. 1 ,. 

Bbl].leneHHe nenTpa BTOpHtiHoJ;t.a:sea,l\hl, oqoe5eHHO Bc5JIHSH.nep:sHq

HOit·SBeslthl,Ha':"aa .MaJihiX yrJioB pa~neTa.npo;ny~To:B pacna;na H !JJHYKTya

UHH ·HaimsaUHOHHhlX, noTep:&: npe,zt:cTa:snaeT 6oJI:cmyro TPY.ltHO~Tl>. Kopp;na_-: 

HBTli :sepWHH nepBH'lHOJ;i H BTOpH'lHOti SB63,lt onpe;neJIRJIHCl> no .Ilepe.?e'le

HHIO nap :STOPHllHhlX llBCTKq H3 STHX 3B6S,lt no H3M6p6HHh!M napaM KOOp.u;H-

H!iTi:~~i. HJIH.X~z: .. (L =I,2, .•• ,i1..·)· . . . 
IIpH yrnax paaJieTa 1° 11 II0 H tiHcne noBTopHLJX HauepeHHit 20 

OlliH6KHB onpe,l\6JI6HHH pacCTOHHHfl Yellt,l\y lt6HTPBMH3B63,lt COCTBBJIHIOT 

2 MKU 110,2 llKM COOT:SeTCTB6HHO. 
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BepOHTHOCTI> ~.M~Tai.UU! 3a ClJeT ~YKTyan~~ H0~38~0HHbiX no
Tepl> ua BTOpllllJHbiX cne.nax Ha paccTOHHHIII IO MKII oT neHTpa mipBHlJHbiX 
3B€3A ,nJIH Hei1Tp8lll'>Hb1X R. 38pmit6HHHX 'IB.CTKq llpR pa3JleTe .rrPO.IJYRTOB 

pacna.na c yr.riaMR,; MeH:DIDMMH I 0
, cocTaB11lteT oT 2% ,no 17%. • 

C nen:r,m BNlJIIICJieHHH cetJeHH!t.po~,neH~H KOPOTKO~BY~Hx tJaCTHU 
OU6HIIIl!aJiac:r, :$IJeKTHBHOCTl> OCiHapyiKeHHH COCiHTH!t THna ( 0 + 0 + 2.) 

.H ( 0 + 0 + 3 ). 
. ~eKTl1BHOCTl'> OCiH.apy~eHHH COCiUTHlt nepBoro THna Olt6HHB8.118Cl'> 

no lJl1C.1IY Ha6mo,naeM!lX e + e--nap Ha ytJaCTK6 ,lillliHOD e = IOO MK.M 
H OK838ll8Cb'pal!HO!t . £ = 0,32'± 0;03. ~ 

~eKTHBHOCTl'> OCiHapy~eHHH COCiUT~lt BTOporo THna Olt6HRBa.118Cl'> 
no lJlfC.llY H8CiliiD,lia6MhiX COCiHTHlt KBa3HHYKJIOHHOro THll8 H ClJIHSKa K 1,0. 

B TPeTDelt r.ii8B6 paCCMOTp6Hhl noJiylJ6HHhl6 SKCnepHM6HT8.1ll>Hbl6 . 
pe3ynr:.TaTu H HX aHaJilf3. CTonKH·~OT03MYJILClflt.THna EP-2 oClnytJaJIHCr:. 
B nytJKax ycKopH'renn tJ - .?o llilcTKTYTa ~lfaHKH BHCOKHX aiieprHlt 
( r. CepnyxoB ). 

IIpH B3a~I.MO,neMCTBlfH npOTOHOB c aHeprHelt 70 raB M rr- -M630HOB 
C SHeprnelt 50 .:- 60 raB C fl.llpaMH ¢,JOTOSMYlll'>ClfH CiHJIO Halt,neHO 
26000 H .46551 nepBlllJHaH SB63~8 COOTB6TCTB6HHO. 

•.B peayJII>TaTe noHCKa Cinno Halt,neHo II xaH,nH.naTo:s. ¥13 HKX 2 HekiT
panr:.HHX pacnana (Ha ~OHHH9 K ITQnyA6ITTOHHH6 MO~) - BO B3aKMO
,nei!CTBl1fiX npoTOHOB c n.npaJJH, a 9 pacna,no:s ueltTpanr:.JruX H aapnJKeH
JruX tJaCTHU ~ B naoH-smepHWC BaaKMo~eltcTBRHX. • 

0U6HK8 ~OHa JIOlKH!lX COCihiTHlt npOBO,lilfll8Cl'> np~ f. = 150 IIKII, 
liTo y:seJIHtJH:sano tJHCJIO ~ouoBHX coCiHTHlt. Gyuwa o~.naeuhlx pacna,noB 
HeltTpaHl'>H!lX lJ8CTHU/ BO B38lf.MO,neltCTBHHX II-·- ~eSOHQB C fiAP8UH 'no 

a,npoHH!lll uci,nau cTpaHH!lX qacTHU ( }(~ ~ A H :/\ ) paBHa~I,7 co
ClHTWI, 'IHCJIO no~11enTOHH!lX pacna.no:s HeltTpaJII>HHX cTpaHHHX tJaCTHU 
COCT8Bllfl6T 5•10 COClhiTHlt. B C11YlJ86 B38HMO,li6ltCTBHlt npOTOHOB,C · 

. • 0 
H.llP8MH ¢loToauynr:.cHH lJHCJIO o~.naellhlx pacna,nol! oT Ks·H A no a.n-
POHHhlll uo.naw paBHo 0,'34 co6HTHH 1 a B cnyqae nonynenToHHHX pacna

. AOB I0-5 • llHCJIO ~OHOB!lX COClhiTHlt OT fl.ll6JlH!lX l!:'laHMO,li6ltCTBHlt 'H6lt
TpOHOB C H6ltTpOH8MH OKa3hiB86TCH M6HhiD6 0,006 COCl!lTHH. ·. 

·· B CJiytJae pacna.na · sapHE6HJruX tJaCTHlt no nonynenToHH!lM uo,naw 
'IHCJIO (flOHOBHX COCl!lTHI& OT pacna,noB K 't - weaOHOB H. aapflllt6HIWX 
~HnepOHOB He npeB!liD86T 0 12•10-5 COCl!lTHlt. 
.,; C nenLJO onpe.neneHHH ~HSHtJeCKHX napaueTpo:s ( a<P~eKTHBHOlt uac-
cu, BJl6116HH EH3HH ) li H,li6HTH(flHK8ItHH lJ8CTHlt Ha Cll6,li8X OTOClpaHH!lX 

4 

II 

COCl!lTHlt npOBO.llliliHCl> H3UepeHHH HOHlf3alU!OHH!lX noTepL, yrJIOB B!lll6Ta 
P.f' -ueTo:itoi..' IAHoroKpaTHoro KynoHoBciwro pa_cceHmm. 

Ha pHc!I noKaa~ua cxei.la o,nHoro HS coClHTHlt H ero MHKpo¢oTo
rpa\PHH. B coCiuTHHX npo:sepnncn Clanalic nonepeqfiix .HMny~I>co:s · aapn.:. 
xeHHhlx tJacTRr.t. B IO cnyqafiX Ha II ·nonepetJHNe nunynbcU,He 
6HJIH c6anaHcHpo:saHH, T.e. B npo.nyxrax.pacna.na MMeJOTCH HenTpan~
HHe lJBCTHU!lo ]l.JI!f STHX COClblTHit cpe,nHflfl Sil>~eKTl!l!Hafl MaCC8 paCCtn1Tbi
B8l18Cb B npe~nonoJKeHHH HSOTponHoro B!lJieTa HeitTpanr:.Ho~ KoMnoneHTN 
B CHCTeMe nOKOH pacna,naDmeltCH qaCTlflt!l 1 T.e~ 

M 91~). :== I~~ 911'f (t- ~((.:If ) <-Lq /4 'k ; (I) 

r.ne cj_Q = 2 •r .~i/1 f- cLe. 
lilHTerpan (I) B!llJHCJIHJICH no iteTo,ny C>tJJrrcoHa npn yrnax BHJieTa 
Hei!TpBJILHOit 'laCTlilt~'OT 0 + 180°. Peayni>TaT!l BhllJHCJI6Hlffl. npHBB.ll6H!l 
:s Ta6nHne I. E,necr:..llte .naHU paccTOHHHH oT nepBlllJHHX 3Bea.n ~o :sep
lllliH pacna.no:B e (AB), cxew npe.nno.iJaraeM!lX pacna,noB,nopeHU ( <r )
W8KTOphl pacna.na~mHxcn qacTHU If :BpeueHa ~aHH :s co6CTDeHao~ cHcTe
ue pacna.na~meitcH tJacTnuu. 

llaCTHiul, OT.MelJeHH!le lJ6pTOit 1 li,li6HTHi1JHUI'IpOBaH!l no H3MepeHllflll 
f~-M6TO,li011 MHOrOKpBTHOrO KyJIOHOBCKOrO paccef!HHH H lfOHH3aUHOH-
H!lll noTepHII .llllfl lJaCTHlt C HUnyJil>COII 116Hblli6 I,5 raBfc2 • . 

Ha ocHoBe aHanHsa no uaccau Ha IL HaClmo.naewx co6!1TH!t 2 
C06b1THH MOJKHO OTH6CTlf K pacna.ni:r.M CTpaHH!lX qacTliilt ( COCl!lTlifl 
l:'!i~ 6 v. 7 ) ~ OcTa:sruHecn 9 coi5h!TI'Iit no aHatJemmM Ma<W. paa6HBanHcr:. 
H8 .llB6 rpynnu: B nep:sym rpynny BXO.llH.illi COCih!THfl CO cpe.nHeit aif)- . 
rlJeKTI'IBHOlt MBCCOfi, ClJilf3KOlt K M8CCBU oqapOBaHIIIJX lJBCTHit 1 """" 2 raB 
( COCi!lTlifl 11::11~ I ,2 1 9 H !I ) 1 BO BTOpOi! rpynne OKB3alli~Cl'> COClhiTHH, , 
pa cna.na ~l!llieCH no nonynenTOHH!lll uo.nau. lilx uacchl, pacctJ~ITaHH!le 

~H IIB30HH!lX UO,li 1 li3U6Hfi~TCH B npe.nenax OT 0,5 ,liO 0,8 rsB ( COClbi
'Tlifl ~~e 3,4,5 H IO ). SHatJeHHfl uacc, pacctJHTaHHhle :s npe.nnonoEeHHH 
68pliOHHNX IIO,li pacna.noB 1 Clllli3Kli K waccau CTpaHH!lX 6apHOHOB. Bepo
HTHOCTH T8KHX pacna,noB COCT8BllfiDT 5•I0-9 COCl!lTHlt,·a H8ClJIJO,liaJIOCL 
5 pacna.noB. Ha wac.chl oqapoBaHH!lX 6apHoHo:s ( co6hiTHH N~ Ji~3 ~ 5 ) 
HaKJia,nuBaeTcH aanpeT no yrny Ka6H66o (99%) no nonynenToHHhlll uo,naw. 

HaHClOJiee ~epOHTHhiMR paCnaABMH BTOpO~ rpynnu C06biTHHHBliHDTCH 
pacna,nH OlJ8pOBBHH!lX M630HOB. 
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Ta6m1ua I 

N~ 
? llpe;nnonar. M a~!p~ - ( :t·I0-13 c llpiU16'1JBHKe t:. ~cxeua pac- ( aB) co6!1T. MKM na;na 

I I2 
( 1i 7i) .t J.<O 2.I2 2 15 0,2I' (_K'JCY.'h" 2152 . I 

2 I46 
(:fk ):: :rc 2 32 2,0? 2,?0 K -ueaoH na riep-
( 7l'JI )± k" 2:1? . llU'IJ.3ll63;D;!1 

3 90 
(? I(... >' 0,60 1,20 4,50 -"-Q p ~ 1,03 

-
4 69 e ~ t- J' 0,52 I,OO I2 ,40 .. 

5 45 G J.C'}.. 0,62 2,30 0,?2 
E p i' I,I6 

6 65 G f ~I I,IS I,42 2,15 K. -ueaoH na nep-
llH'IJ.3ll63;D;bl, 

OH 
'1L'Il r:: ? I2? ( i L ~. 0,64 4,80 0,90 qJOH c:r r >r.r 1,28 

8 24 (1:11.)±: k" .· o,?? 4,60 O,I8 llepllU'IJHBH 
(/!.. .'J[;r x· I.IO, 'lBCTUUB 
( r .'}[ y± xc npOTOH 

9 6 1L~ .K El 0,?5 
0,02 -"-.JiP PCJ 1,18 

fl e ,~_ c:- 2,15 

Pacna~ aa~aEeHHbiX 'lBCTng 

10 IS? e.JLI( ( 0,82 2,40 2.40 
(i ·r & ~i 1,25 

I; 
{<£.J:i ~ J' 2,34 II 2? 2,10 0,49 
('JL k )± (,l )' 2,40 

'6 

I 

"' 

,( 

" ,."' 

-7(
. .,."' . . ---Ht· 

~-==--=--=--=--=---1!1 
..:=:...-:----m ----1!2 

PHC. I. 
Co6uTne N~ 9 H ero unKpo<tJoTorpa@tH • 

D' 

•1.0 
3.1_,, I NA15 ( 5, 3.7) l 
0.53+0.I1 

I - WA17 ( 3, 2.5! · 
·0.25 

E531 (5G,55.2) I 3.3:::: ~0.25 ........ 
'2.11•1.11 

-0.1:1 - WAS8(22, 6.5) 

4.1 .u &0.5 
-I.J . NA18 ( 9, 5.6) 

6.8 .u BC72->3(~.11.71 -··· f __ 
5.9 ::.; 10.5 BC 75 (19, 21.3) 

4.1 :;:: + NA 16 ( 16 • 14.9) 

3.9 ... NA27 129.24 71 ... 
_i 3.7 ••. o NA11 (26,20.21 _,_, 

4.7 ... !. 0.5 MARK ll(74,ltll 
·II 

4.1!2.2 HAIIIII ,QAHH .. E 

... , &0.3 t ~.i'i\tlili. 
ue:.1n.s1 

0.•1 2 • 6 8 10 12 
't (1013

ceK) 

Pnc.2 • 

Bpeua ua~m D.;) - Yel!oHo:a ll paallbiX aKcnepH
YeHTax. 
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Maccu paCCIJUTllB8Jil1Cl> B rrpe;ztiiOJJOlKOIDm H80TpOIIHOI'O Bl1JIO T8 
aellTpaJJI>HllX KOMIIOHOHTOB_B CHCTOMO IIOKOH pacrra~aiD~O~CH IJ8CTHUJl, 
B peaJJl>HOM CJJYIJ80 HOtiTpaJJ~Ii8H IJ8CTH1!8 UOJKOT Bh!JJOTOTl>IIO~ JJOOllJI 
yrJIOI.I 8° OTHOCHTOJJl>HO HarrpaBJJOHHH p·acrra~aiD~O~CH IJ8CTHUJl, B TaCi
JIHl!O 2 IlpHBO~OHll 8H81JOHHH 6J) B CHCTOMO l!OHTp8 pacrra~aiD~OitCH 
IJ8CTHllll IIPH MarlJql·"'-2 raB. EnH:JOCTl> 8H81JOHH1t 8J) 11 y:JKOM l1HTOP118JJO 
yrJJOB MOEOT CJJylKHTl> YK888HHOM H8 1108UOXHYID Bh!~OJJOHHOCTI>.H8IIP8BJJO
HHH Bh!JJOTa HOtlTPHIIO Ilpl1 IIOJJYJJCIITOHHh!X pacna~aX uetlTpaJJI>Hh!X Meao-
HOB. 

Ta6JJH1!8 2 

II! 
{l ' 

flpe~rronarae- e)J ( 11h!JJO Ta) coCiuT. MKM uaa cxeua Maww.(raB) 
pacna~a 

3 90 e J!+ J' 1,73 ± O,I7 3 

4 69 G !{. -rti I,BI ± 2,?I 2,5 

5 45 e r:+ }J 1,70 ± O,II I 

IO I 57 e (!;K )±J, I,BI ± 2,24 5 

Cpe~Hee Bpeua JKH:JHH aap~rucTpupoBauHUx D0/i5~ ueaoH011 paBHO 
(4,1 ± 2,2)·!0-13 c (puc.2). . • '· . 
OneHHB8JIOCl> celJeHHO poJK~OHHH ae~Tp8JJl>Hh!X D - ueaoH011 aa HYKJJOH 
H~pa-MHlliCIIH 1 oCip830118HHllX BO 1138HUO~etiCT1111HX Jr- - JI080H011 C H~
paMH rlJoToauyn:ocuu: 

6- n·61n~e 
- N€s.'[-'V~ 

(2) 

r~e n - ,IJHCJJU. H8CiJJID~aeuux pacna~OB aa ~l!HO ~roo JIKU, P8BHOO 
4, N~.- IJilCno· nepBHIJHhiX BaaHuo~etlCTBHlt, paBHoe 46551; 

~~r COIJOHilO IIOYI;pyl'OI'O B:JilliAIO~OitCTBl!H :x-- l.I€80H011 C npo
TOH81JI11 pa11noe (21,38 ± 0,16 ) ux6; 

f:_- arlJqiCICTIIDIIOC~'l> IIOUCK8,: paBH8H 0,32 ± 0,03;. 
<.. }J >- cpe~nee IJUCJIO B38llJIO~etiCTBH1t H8JJOT81llli0I'O Ill!OH8 C H~P811H 

woToauyn:ocuu, npll KOTopou nepe~aaaoit ::mepr1111 B KaE~ou 
CTOJJKHOBOHHll ~OCT8 TOIJHO ;tiJJH 8CC01!118Tl111HOI'O pOJI[,ltCHl!H IJ8C

Tlll!1 p8BHOO '1,5 ±·0~3o 

1: 

J/ 
\\ 

·~ 
' I 

.. "i 

' 
; 

~
\ 

. 

I 
I 
f 

8Ta BOJJillJHH8 0l!CHHB8JI8Cl> H8 OCHOBO K8CK8~HO-l!CIIapliTOJJl>HOit MO~OJIH 

ll 3H81JCHH1t ~oawwHUHOHT011 HeynpyrOCTH 110 B38l!MO~C~CT111lHX Jr~-Ue-
30HOB c fi~paun woToauyn:ocHH.rrpll aaeprnax 50 raB. . 

CelJeHne pOJK~OHilH HO~TpaJII>HhiX ueaOHOB ( npH l ~ roo MKM ) 
Ha HYK~OHO H~pa-MillliOHH OK838JIOCI>:paB!ih!M ( 4 + 3) UK6. CelJeHile. 
poJK~eimn aetlTpan:oHhlx D"' If>~ . - uesoiloB Ha-ayxnoa a~pa-uHmeaH · 
IIOCJIO KOppeKTilPOBKH H8 HeorpaHHIJCHHYIO ~llHY POI'IlCTP8llllll OR888JIOCl> 
paBHh!AI ( IO ± 5 ) ux6 • 8To aaaqeane ceiJeHW! paccuaTpHBanoc:o · 
aaMH KaK HlllKHHH rpaanna celJeHHH poJI[,lt.eHHH Do/f'Y '='ueaoaoB:· Bepx
HHH. rpaHHtia· 6UJJ8 OUOHCH8 H8 OCHOBO TOJll>RO COtrllTl1~ 1 pacna~8IDlllllXCH 
no nonyneriTOHHhl.ll MO~au. YIJeT. :Bepo~THOCTH pacna~a .· D"' I [i 0 

. TOJJl>~ 
KO III) IIOJJYJJCIITOHHh!l.l l.IO~a.ll B HHKJJID:lllBHOti IIOCT8HOBKO 3KCIIOpllUOHT8 

N{I5%) ll ~Orrp8BK8.H8 aeorpaHHIJOHHYIO ~llHY H8CiJIIO~eHHH ~810T COIJOHl!O, 
paBRoe (51± 25 ).uK6 • 

~aKn.u o6paao.u, ceqeana poiK~eanfl D/.5°-ueaoaoB oTpnna-
Teni>HhiMH_Ill!oaauH Ilpll aaepl'~ll cepnyxOBCKOI'O yCKOPilTOJIH COCT8BJJfiOT 
(10 + 51) .IIKCi. 

100 

-
"' 

lro 

fO 20 'JO . 40 50 60 

\IS(oo) 

Pnc.3. CelJeHl!e'poll,lteH"fl 
oqapOB8HHuX 1l8CTllll. B Jr-N 
.B881lMO~OitCTBl!Hx, 

Ha pHc.3 npHBe~eHhl ceiJeHHH poll,lteanfl oqapo11aaah!X 1l8CTlll! 
B x-p - B381l!.IO~O~CTBl!HX. TpeyrOJJl>Hl!KOU. oCioaaaiJEllW H8!IIH ~aaaue. 
TeopeTHIJOcKafl xpnBafl - saBHCH~ocT:o ceiJeHHfl oT aaeprHn, yiJHTilBa»-
lli8H TOJJl>KO_CJJHfiHHO l'JJDOHOB. . 

Hamn ~aHHue yxaauBaiOT aa 6oxee CJJaCioe HSMeHeHHe ceqeHl!l c 
3HCPI'HO~,IJ9M STO ~80T TOOpeTHIJOCK8fl Kpl!B8H, 0~H8KO II0~06H8H Cll
TY8lll!H H86JI10~80TCH H ~H COIJOHil~ pOJK~OHHH 01l8POB8HHh!X IJ8CTHU 
BO BsaHuo~eitcTBHHX ayKnoHoB c HYKJJOH8MH. 

TaK, ceiJeHHe po~~eHHfl A C. npH Baanuo~el!cTBilH aetlTpoaoB c fl~
pauH yrnepo~a ]tJJH aaepl'l!H ~ 40. raB ( ~8HHlle YCT8H011Kil ~C-2. ) . · 
B nepecqeTO:H8-HYKJJOH ~aeTCfi8BTOp8141l B npe~eJIOX OT 4-~0 33 MRCi. 
CeiJOHilO polliJ!eHHfl fJJ"- JI8SOHOB 1 IIOJJYIJOHHOe B 3TO.II lltO SKCIIOpliiJOHTe., 
aaKJJIOIJOHO-B HIITepBane OT 2 1tO II uKCi/HyKnoa. 8TH peayJJI>TaTu 

! 
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Hennoxo cornacy~TCH c ce'leHHHMH, nony'leHHHMR B Haman pa6oTe. 
IIpH 5TOY ciie]J.yeT noMHHTD, 'ITO ;nliH x-r -BBBH:UO;!IBMCTBHM nH;liHPY~ 
liUUIH qacTH~aMH OK83liB8~TCH [f H D- ' ;nliH n p - B38HMO;li8MCT
BRH A+c • IIpH'IBY B o6nacTH, 6nHaKoM K nopory pollt,1tBHHH,ceqeHHH 
;11nH $_- f - B38HMO;ll8ilCTBHH OKB3hiB8~TCH Bhlme 08ti8HHM ;nliH p p (!zp J
BB8VIMO;ll8ilCTBHMo06 sTo:u roBopRT KaK CYIJlBCTBYJOIJIHB B nacTOltlllBB Bpe
MH 5KCIT8pH:U8HTBnDHH8 ;liBHHhiB 1 TBK H O~BHKH 1 C;llenaHHHB HB OCHOBB 
MO~BnDHhiX pacqeTOB. 

IlpOBO~nCH 8HBnH3 nepBHtiHhiX COClhiTHM, B KOTOphiX Ha6nJO~anHCD 
5TH pacna;llhl. B HHX onpe;llenltnHCD ;liOnH aneprHH ( nap~anDHHe RO~ 
!))H~eHThl neynpyrocTH ) oT nonHoM sueprHH, saTpa'IHBaewB na o6pa....: 
aoBaHHB oqapoBaHHHX - K1 ; sapRllBHHhiX - K sap. H HBi1TpanDHhiX 
- K. neitTp. qacTH~. lla auam!Ba co6hiTHi1 no cyuuapuon SHBprHH B 
c.~.Macc x-p - B38HMO;ll8i1CTBHi1 £"' =-L E[ -t-f~ ( E; -aueprHH 
oqapoBaHHhiX qacTH~, L: ET- BHBprHH aapHlKBHHhiX qacTH~.) BH~Ho, 'ITO 
B cnyt~aB COClhiTHH ~ ! OCTSeTCH ;liOCTSTOtiHO SHBprHH H8 TOnDKO ;nliH 
pOllt;li8HHH H8i1Tp8nDHhiX ITHOHOB 1 HO H ;nliH pOllt,1t8HHH Bille O;!IH0£1 'ISCT~
~ C MSCC0£1"' 2 raB. 8TO COClhiTHB H BUlB ;!IBS COClhiTHH ( ~ 2 H 3), 
B KOTOphiX ua6n~;!IBBTCH BNnBT. K - ueaona Ha nepBHtJHoi1 aBBB;llhl, 
ne HCKJIX>'IallT acco~B!HBHOro pollt;liBHHR oqapoBaHHhiX qacTH~. BcBro 
COClhiTlliM C K. - M830H8Mlll B nBpBHtiHOM 3B83;118 HaClniO;llanoCD Tplll •. B 
OClhi'IHhiX B38ll!MO;l1Bi1CTBHHX npH SHeprHHX ~-- MB30HOB 50 f 60 raB 
pOll;liBHHB sap!t:at8HHhiX f<. - MBSOHOB HaCSJill~aeTCH B O;!IHOM co6iiTHH H3 
;118CltTH 1 T.e. ;nliH BH8nH3lllpy8MhiX 7 cnyt~aBB OlEH;ztaBTCfl 0,7 COClhiTHfl 
pOllt;liBHHH f< - MBSOHOB, Ilo meCTI4 COC5hiT14ltM Ta6n.3 (li<fe 1 12,3,4 1 5 14 
10) C p0ll;li8HH8U oqapOBBHHhiX tiBCTH~ onpe;llenHnHCD Cp8;11HHB KO~H
~8HThl HBynpyrOCTH. 0HH PBBHhl: 

< J.< H8i1Tp./= 0 120 ± 0,08, 
·..:::: K sap. > = 0,51 ± 0,09 , 

< 1(1 > = 0,28 ± 0,05. 
~H co~hiTlliM CSBa poll;llBHHR oqapoBaHHhiX t~acTH~ aHanorHtJHHB 

RO~H~lliBHThl paBHhl: 
<: /(. H8i1Tp.) = 0,37 ± 0,02 
< J< sap. > = 0,61 ± 0,02 • 

ConocTaBnBHHB aTHX ~Byx na6opoB KOa4)4)H~BHTOB ueynpyrocTH npHBo
~T K O'IBBH;liHOYY BhiBO]J.y 0 T<*, 'ITO p0ll,lt9DQ 0'18pOBSHHHX '18C'f~ 
iuem.maeT .ttOJm aneprD,WJI!llle Ha o6pasoB8.Hlle o6H'IHKX sapuemmx Iri 

HBi1TpanDHhiX 'ISCTH~. Ha poll;lleHHB oqapoBBHHhiX 'laCTlll~ yxo~T~30% 
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aneprHH oT nonnoit aneprHH• lla aToro cne;nyeT, qTo H npH weH:r,urnx 
aHeprHHX B03MORH8 renepaUMR oqapoBaHHHX qacTH~ npH KO~HUH8HT8 
neynpyroCTH K1 ~I. llo3TOWY He" CJie;nyeT UEH;naT:D CTOJI:D p83KO~ aa
BRCHMOCTR u aT E , RaK npe;ncKaaH:sanoc:r, B TeopemqecKHx pacqe
Tax { cM.,nanpHwep, puc.3 ). 

PaCC140TpeHa B03YOl!UlOCTb TIOHCK8 KOpOTKOllmBY!i1HX tY' - Y830HOB 
BO B3ali!JO.I\8itCTBUHX a;npOHOB C"H.I\paMH {fJOT03WYJI:DCHH • .l!JIH 3TOrO npe;n
noJiaraDTCH ueTO.I\HqecKne paapa6oTKH no aaroToBneHHD cn~aH:DHHX 
~OT03MYJI:DCRit 1 B KOTOpUX CJI8.III:l peJIHTHBHCTCKH~ O.I\H03apR.I\Hl:lX qacTHU 
6y;nyT HMeT:D 60 aepeH na IOO NKM. 

B 38KJIIOqenHH llpl!B8;ll81ll:l OCIWBHH8 peayJI:DTBTI:l .I\HCCepT8UHH. 

0CHOBHH8 pe ayJI:DT8 Tbl .J!HCCe pTatUUt 

I. Paa~a6oTaHa MeTO.I\HKa, BKJI~qaDmaH noncK, p~rncTpaunD, 

pacqeT a<W/8KTltiBHOCTH 06Hapyli\6HUfl H8!1Tp8JI:DHIU U aapRJK81lHHX pacna
;llOB1 oneHKY ~on a JIOjKHblX co6hlTnl1, onpe.<tene nne a~weKTHBHb!X r.tacc H 

"BpeMeH JKH3HH oqapoBaHHHX qaCTHU1 reHepnpyeMhlX B CTOJIKHOB8HHRX 
a.ItpOHOB C H.I\paMH. 

•2. Paapa6oTaHa n anpo6apoBaHa weTo;nn!Ca perncTpaunn oqapoBaH
HHX qacTHU no HX pacna)lar.t Ha npo6erax B R.I\8piiOit ~OT03YYJI:DCHH, 
Y8H:DI!n!X. IO MKM OT N8CTa renepaUHH; qTo noaBOJIR8T 06Hapyu-
BaT:D·qacTHUhlC Bp8Y6H8Y llm3HH 10-!4 + I0-13 C; 

·3. Ha CT8THCTHK8 72551 neynpyroro B3aHMO;ll9itCTBKff UKOHOB K 

npoTOHOB B ~OT0311YJI:DCHH npH aneprHH 50 f 70 raB Halt.IteHO 9 C06H
Tl'llt pacna;na o-qapoMHHHX qacTnu. . 

4. BnepBhle oueneno ceqenue reuepamm oqapo:saHnhlx ])
0 /f/- weao· 

HOB OTpHUaTBJl:DHHWH nROHSMH npH aneprHH cepnyxOBCKOrO YCKOpHT8JIH. 
BepxHHH rpannua ceqennR pa:sna ( 51 ± 25 ) WKCS/HYKJIOH, HHJKHHH (10± 
± 5 ) MK6/HYKJIOH. 

s. C.Itenanu ouenKH BpeMeH xuanu na6JIIO;naeMhlX co6hlTHtt. Cpennee 
0 -4 

:speiJH JKH3HR ·aaperllcTpupo:saHHllX D I f) - 11eaono:s paBHOQ 
(4,1 ! 2,2)•10-!3 C ( OillH6Ka CTaTHCTnqecKaH ). 

6. B nayqeHI!biX pacna,ilax nettTpaJI:DHhlX iY- MeaonoB nonyqeno 
yKaaaHHe Ha B03YOlKHYIO Bb!]l6Jl611HOCT:D HanpaBJieHHH BHJieTa HeitTpHHO 

":B &TKX pacnB,IU!X. B 'IBTHPBX co6HTIII.IIX MOlltHO QU,IUlTl> accouaamBHoe 
I p0llt,ll;9HR9 8TKX 'laCTIIIU~ 
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7. Ouenwsanac:r, nonH ~meprnn ( napunaJI:DHble KOSW\fm!J}IeHTH 
HeynpyrocTn ) aT nonnoit aneprHn, aaTpaqRBaewaR na o6paaoBanne 
oqapOBBHHb!X l\1 1 38pRJK8HHHX J< aap. H HeitTpaJI:DHbiX i<Hel1Tp. qacTH!.\. 

Onn pa:sH!l: 
< I< neitTp. / = 0,20 ±: 0,08 
..::: K aap. ;> = 0,51 ± 0,09 

.( ~ 1 / = 0,28 ± 0,"05. 
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