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06mrur xaprusTepnc1msa pa6oTu 

AKTVaJipHOCTe npo6JieMH, HcCJie.noBamm 8,I!;poH-smepHHX :a R.lU)o-smep
HHX B38RM0.1{8ilC'l'Bml: IIpH BHCOIGIX 3H8pI'WiX B IIOCJI8.IOi88 BpeMJJ Y.lt8JIJl8'l'CJI 
Bee 60JlDmee BHHMB.HH8. 3'1'0 CBJ!SaliO npelK,Il;e BCero c IIORCKOM a~K'l'OB 
MHOl'OHYMOmmx BSaRM0.1{8itC'l'Bml:, KOJIJI8KTRBHHX CBOilC'l'B smepHOtt MaT8pRR, 
C nsyqeBR8M ocodeHHOCTeit 8,Il;pOH-Jm8PBl1X R smpo-smepHHX COYJtSP8HRii, 
B KOTOpHX npOJtBJIJmTCJt KB8PKOBH8 CT8Il8BR CB060J{li. HcCJie,noBSlilUI 
no,no6Horo poJtS a~KTOB B CJiyqae COYJtSP8HRH Han6oxee Jle!'KRX smep 
06Jl8,Il;S.B)T npe~8C'l'BOM OTHOCRT8JlDHOtt npOCTOTH B38RM0.1{8itCTBYJ)lnRX 
CRCT8M HYKJIOHOB. 

K B8CTOm!l8MY Bp0M8HR H8KOIIJl8H ,ItOBOJIDHO 3Haq:aT8JlDW 3KCII8pR
M8HTMJ,Hliit MaT8PRSJl IIO BSaRMo,nelCTBRJIM p0JlJITRBRCTCKHX 8,I!;pOHOB R 
smep. 0TM8TBM, O,lJ;HaKO, qTO_ .no npOB8,1{8HRJI paCCMaTpRBaeMoro B JtSHHOI 
.nnccepTarum 3KCIIepm.i8HT8 CBOilC'l'Ba MHOroxpaTHHX nponeccoB B .nettTpoB
.nettTPOHHHX ( de\ ) R aHTJll,D;BitTpoH-,nelTpoHHHX ( dcl ) coy,napeHWDC 
6HJIR H3B8CTHH TOJIDKO Ba ypoBH8 MO,It8JlDHHX npe,ncTB.BJiem. D0Jl88 Toro, 
RCIIOllSOBrume .nelTpOHOB R aH'l'Jll,D;8ftTpOBOB II03BOM8T Bli,It8JIHTD R3 WIX 

H8ITPOB-H81TpOHHH8 ( nl"\ ) R aHTRH81TpOH-H81TpoHHHe ( 'v\n ) nponec
CH, RCCJl8,lJ;OBrum:Jt KOTOpHX .no B8C'l'Om!l8l'O MOM8HTa npaKTHqecKR He npo
BO.ItRJIRCD. 

lleJil> padOTH COCTOJIJia B IIOJiyq8HRR OCHOBHHX RHKJIDSRBHWC xapax
TepRCTRK dcl - :a dcl- BSaBMo,nettcTBmt npn 12,2 raB/c. Oco6oe BHR
MB.Hlite y,neJIJUOCD :asyqemm BJIHJmll!Jt MHOl'OKpaTHHX nponeccOB Ha IIOBe.ne
HR8 dd - R dd - coy,napemtil. 3Haq:aT8JlDHOe BHBMaHRe y,neJ11Ho H Hsy
qemm OCHOBHHX CBOttCTB nVI - :a nn - nponeccoB npn 6,1 raB/c, 
KO'l'OpHe 6HJIR HS~eqeHH HS cld- R dcl - C'l'OJlltBOB8Hml: COOTB8'l'C'l'B8H
BO. 

HOBnsua pa6oTH SaRJ[l)qaeTcJt B onpe,neJ1eHRH paaee HeRsBeCTHHX 
TOIIOJ1ornecm ceqeHmt Beynpyrax dd - R ii:{ - BsaRMo.nettcTBntt 
npn 12 ,2 rsB/ c, \'\n - n Yii, - coy.napem n nponeccoB nn - amm
I'HJUID;RR npn 6,I rsB/c, IIOJlyq8HRH II8pBHX ,ItaliHHX no OCHOBHHM HHRJDJ

SHBHHM xapaxTepncTmtaM o6pasoBaBRJt 1T :t - MesoHOB B dd - Bsam.10-
.neACTBWIX ;'-onpe.n;eJ1eBRH oneHKH ceqeHRJi IIOJIHOI dd - 8.HHRI'WIJm.RR 
C odpasOBaBR8M O,nBoro 11° - _M8SOHa lt nonyqeBRR II8pBHX ,ItaiiBHX no 
8KCRJID3HBBHM II.I RHKJIDSHBHHM xapaKT8pRCTRKaM o6pasOBaHHJI TI :t - M830-
HOB, npO'l'OHOB it ali'l'HnpO'l'OHOB B ~n - C'l'OJIKHOB8HRJIX npll.l 6,1 raB/c. 

HamM neHHOCTI, pa60TH. IlOJiyqeB H npOaHaJm3HpOBaH dOJl~ott 
axcnepHMeHTMDHHil MaTepRaJ1 no dd- H dd - BsaBMo,neAcTB11.1JtM npn 
12 ,2 raB/c. Hs dd - :a dcl - BsaRMo,nelcTBmt HsBxeqeHH R npoaHaJm
Sl!pOBaHH nn - R nn- C'l'OJlltBOB8HRJt np:e: 6,1 raB/c. 

[
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IIoRB.saHo, 'IITO dd - :e: dd - Bsam.10,IJ;ettcTB:e:.a: np:e: 12 ,2 rsB/ c 
Y.ltOBJ!:8TBOPHT8JlLHO BimCl:lBSJJTCJi B paMKlI rJiaY68pOBCKOro npe,D;CTaBJISHHH, 
B 'l'.aCTHOCTH, IlORaSaHO, 'l'.TO ,IJ;OM MHOrORpaTHHX CTOJIItHOBemti!: B cld -
:e: dcl - coy,D;apeHIDDC cooTBSTCTByeT MO,IJ;enHOMY ox:e:naHJiDO. Onpe,IJ;eJieHo 
OTHOm8HH8 cpe,IJ;HeH MHOJlt8CTB8HHOCTH sapsD!teHHHX 'l'.aCT~ < W'lc11> 

H ,n:e:cnepmm 1) ,IJ;J1Ji nW'\ - H Y\VI - BSa:e:MO,IJ;eitcTBHH I COBII8,!1;8HH8 
sHa'l'.eHd KOTOpHX yxasI:maeT Ha CYll!SCTBOBaHHe prumero cxetl:JnmroBoro 
xapaxTepa "'V'! - H vln - BSam.!O,IJ;SHCTBHit. OTOT q>aRT He IlO.ltTBSpllUta
eT npe,D;IloJioxeHHe, B paMRaX KoToporo HaCTYlJJISHHe paHHero cxetl:Jnmra 
B c~ae NN - coy,D;apeH:e:it o6yCJioBJreHo ammrwIJiUHOHHID.m nponeccru.m. 

Onpe,neJieHH ce'l'.eH:e:.a: RaHaJIOB . PP ( nn ) - 11 - Mes ow, saa
'l'.SHHH KOTOPWC paHee OUSHHBaJIHCL TOJILKO C IlOMOilll>D ,IJ;OilO~T8JII,lWX 
llp8,IJ;Il0Jl0llt8H:e:it. 

IIprutTH'l'.8CitaJI ll8HHOCTp pa60TH SB.It7lll'l'.a8TCJi B CJI8,IJ;yl)Ilt8M: 
- paspa60Ta11a MSTO.ltHRa HSMepeHIDt W~MoBoi HHWOPMaIJ;lll!, noJIY

'l'.eHHoi Ha BO.ltOPO.ItHOH nySHpLKOBOH RaMepe "JIIO.IJMIDIA" C BHYTpeHHeH 
Tp0ROll:YBCTBHT8JlLHOH MKIIISHLID; 

- paspa60TaHa npone,IJ;ypa onpe,It8JI8HH.a: OilTH'l'.80:KHX KOHCTaHT, 
B pesynTaTe KOTopoi, IlOMHMO 08.MHX OilTH'l'.8CRHX KOHCTaHT, BOSMOXHO 
TO'l'.HO YCTaHOBHTL IlOJIOEeHHe MHm8HH B pa60'l'.8M 06'l,8M8 ~epH H onpe,D;e
JIHTL SHa'IIeHHe K0844l~8HTa yca,IJ;RH MHIIISHH; 

- cos,IJ;aHo nporpaMMHoe o6ecne'l'.eHHe " off - t.i ne " o6pa6oTRH 
WMLMOBOH HHWOPMaIJ;lll! ,IJ;J1.a: RaMepu "JlJJ,ItMwra" c BHYTpeHHei TpeROll:YBCT
BHTenHoi! MHIIISHLID. 

PesynTaTH, no~eHHHe B ,IJ;aHHOi! pa60T8, HCilOJII,SYDTCJi B JIBS 
OIDIH np:e: npoBe,IJ;eHHH dft - sxcnepHM8HTa. Be.a: COBOxynHOCTL n~eH
HHX pesyJILTaTOB MOEST HCilOJll,SOBaTLCH np:e: IJJIAlmpOBaHHH HOBWC HC~e
,ItOBa.mrli no ~o-s;n;epHllM: BSaHMO,IJ;8HCTBHJ!M H ,lJ;J1.a: pa3BHTH.a: T80p8TH'l'.80-
KHX MO,ll;8Jl8fi. 

Q6'1,8M lIKCC8tlT8JUW: ,ll:e:ccepTan:e:,a: COCTOHT HS BB8.lt8HH.a:, Tp8X rJiaB 
H SaRJ!ID'l'.SHHH. ,U:e:ccepTan:e:,a: C0.lt8pl!tHT 129 CT~, 49 pHCYHROB, 
2I Ta6JmIJY :e: 6:e:6JIHorpaw:e:'l'.ecm cn:e:cox JIHTepaTYpH :e:s 79 Ham.!eHOBaHHH. 

ConewH~e ,m,:ccepTemrpt; 

Bo BB8nemm IlO.l{'l'.8pR:e:Ba8TCH aRTYaJILHOCTL npo6JI8MH, oWOPMYJ!HPO
BaHa OCHOBHa.a: nen pa60TH, llp:e:B8.lt8HH HOBHe M8TO,IJ;H'l'.8CKH8 H Hay,mH8 
pesynTaTH, Il0JIY'l'.8HHH8 aBTOPOM, H HSJIOJlt8HH OCHOBHH8 IlOJIOllt8HH.a:, 
BHH8C8HHH8 Ha S8111l!TY, 

B nepBO! rJiaB8 HSJiaraJJTCJi M8TO,IJ;H'l'.8CKH8 OC068HBOCTH nponecca 
no~eH:e:.a: H o6pa6oTRH .ItAHHWC dd '_ :e: dd - sxcnepHMeHTOB. 
!IpHB8.lt8HH OCHOBHH8 xapaRT8pHCTHRH RaM8pH "Jlll.ltMWia" C BHYTpeHH8fi 
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Tp8K0'l'.YBCTBHT8JILHOH MHil18HLID (BTM) H RaHaJia cenapnpOBaHHHX 'l'.aCT~ ~ 9 
cepnyxoBcxoro ycxop:e:TeJI.a: Y-70 H~BS. _ 

HaJm'l'.He BTM llp:e:BO,IJ;HT K H8KOTOpHM oco6eHHOCT.a:M llpH o6pa60TK8 
sxcnepHMSHTaJILHOro MaTepHaJia. OTO CBHSaHO C T8M, 'l'.TO TpeKH, BWCO,IUI
lllH8 HS BTh! B pa6om 06'1,9M RaMepH, HM8IDT H8CKOJII,KO (RaR MHHHMy-M ,IJ;Ba) 
C8I'M8HTOB (cM.p:e:c.I) • .llJm sqqieKTHBHOH pa60TH nporpaMMH reoMeTpH'l'.ec
KOi pexoHCTpyru:J;HH (IIIP) oxasaJIOCL Heo6xo,lJ;l!MI,IM ~HKc:e:poBaTL Ha ypoBHe 
HSMepeHd TO'l'.RH Bxo.na TpeKa BO BHYTP8HHDID CTSHKY BTM K8llt,ll;Oro p0KOH
CTIJYRPY0MOro cerMeHTa. B cB.a:aPI·c sTHM 6HJia paspa6oTaHa MeTO,IJ;:e:Ra 
HSMepeH:e:i, KOTOpa.a: OimCaHa B CJI8.IJ:YIDlllHX pas,IJ;eJiax rJiaBH, 

---------
\~---. 

Pac.I. CxeMaTH'l'.8CK08 HS06pageHHe B3WIMO,!J;8HCTBHH, saperncTp:e:pOBaHHOro 
B BTM Ha O,IJ;HOH HS CTepeonpoeltllllli: I - pa6o'l'.a.a: 06JlaCTL BHYTPH 
BTM; II - pa60'l'.a.a: o6JiaCTL BH8 BTM. 

06nta.a: cxeMa HSMepeH:e:.a: H MaT8MaTH'l'.8CKOH o6pa60TRH C06HTHi np:e:
B8.D:8Ha Ha p:e:c.2. ABTOpOM 003.D:aH B8CL KOMWISKC nporpaMM, BKJ!D'l'.a.a: lIIP 
H nporpaMMy- KHH8MaTH'l'.8CKOro aHaJIHSa,(IIKA), C IlOMOilll>ID KOTOporo 
B pesyJILTaTe o6pa6oTRH ~OpMHpOBaJIHCL JI8HTH CYMMB.PHWC pesyJILTaTOB 
WCP) - JICPI - HHKJIDSHBHoro T:rma :e: JICP2 - s?KJIDSHBHoro T:rma no Me 
lIKA. !IporpaMMH T I AJ 'P CAT x/ H El> IT XX , BXO.D:JilllH8 B 06lltYl> CXSMY 
(CM.p:e:c.2), Mo,n:e:~OBaHH c Y'l'.9TOM ycJioB:e:it dd - :e: dci- sxcnepH
MeHTOB. 

,llJm pa60TH lIIP H806XO.D:ID,IO 3HaHH8 0IlTH'II8CKHX KOHCTaHT (OK) 
ycTaHOBKH. EoJiee Toro, eyxHH H ,!J;SHHH8 0 npocTpaHCTBSHHOM IlOJIOJlt8HHH 
MHIIISHH BHYTPH RB.MepH (CM. PRC. 3) H :img)opMamrn 06 yca,nxe MHil18HH np:e: 
pa6oqett TeMII7aType. B CBH3H C STHM 6HJia MO,IJ;H~~OBaHa llpOrpaMMa 

Hr.tf,/€, + BKJI10'1i8HH8M .ltOilOJIHHTSJlLHWC penepHWC IlJ!OCKOCTett -
IlOB8pXHOCT8H BepXHett H Hmmett CT9HOK MHil19HH C HaH808HHHMH Ha ffiIX 

penepHHMlI M8TKaMH. OCHOBHa.a: oco6eHHOCTL lIIP no cpaBHSHHD co CTaH-

x/ Eys,naBHHa E.B., HBaHOB B.r., OIDIB, I0-6856, .lly6Ha,(I973). 
xx/ Kellner G, ,GER:! EP/DHR 78 - J,Geneva, (1978), 

+/ Ae.nHJilIKH P., CaHTOB tt.c., OIDIB, E2-I0-7737, .lly6Ha,(I974). 
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.ztapirHoil Bepc:e:ett CB.1138.Ha c aamrcmeM 
H8CKOJIDRKX 0IlTHll:8CRKX Cpe.D;, ~TO 
ytm:Tl,JBMOCD B npone.IJYP8 IIpOCTpaH
CTB8HHOro BOCCT8.HOBJ18HKH Tp8ROB x>. 
qiKRcanKH TO~ BXO.zta Tp8Ra B CT8H
KY B'IM B npone.n;ype " TIUCI<- MATCH" 
KCil0~3Y8TCH RaR 8qxp8RTKBmni @!Jll>Tp 
OT6opa HYJEHWC npoeruw;il .IWI peROH
CTpyruw:K Tp0Ra B IIpOCTp8.HCTB8. 
MaccoBmi ~KT IIpOK3BO,ItHTCJI OT,lt8JIDH0 
,lt.ll.11 C8rM8HTOB BIJYTPK K BR8 MHIII8HK 
C IlOMO!lU,D CT~apirma: nponeccopOB 
reoM8TPHll:8CRO! IIpOI'paMM!l CKCT8MH 

1-\YOIZ.A C ~9TOM HaJIK~ COOT-
B8TCTBYJ)lltlIX 0IlT~8CRKX Cpe,lt. 
CDIKBRa C8I'M8HTOB Tpexa OCYIIl8C~-
8TCH c noMO!lU>D nponeccopa FT P><'o/. 
OROH'm.Te~mni Ha6op CTaTKCTli!IXK 
Ilpe,ltCTaMM -v 40000 K "' 60000 
CT8pe*TO~d .1{JIJr cld - H 
dd - B3BliM0.1teiicTBd cooTB8TCT

BeHHo. Ha yp0BH8 IIpOCMOTpa 6wro 
aaperKCTpKpOBB.HO "' 28000 def - :e: 

PKc.3. CxeMaT~ecxoe xao6pazeue 
RaM8pH "J!Jw,mJ[a" C BTM: 
I - CT8pe*ToannapaT C oc
B8THT8JI8M; 2 - CT8ltJIO-JIJIJID
.MHBaTOp; 3 - pa6om o6~eM 
RaMepu; 4 - B'IM; 5 - pacT
poBoe sepxuo; 6 - xp:e:orea
Ha.11 ~CTD M8:mD3Ma paCIDK
peHM. 

x) Pa3M8pH K ROHCTpyxn:wl B~ H8 IlO3BOJUDlT KOilOJIDSOBaTD M8TO.Jt, 
IIp8,lt.llOlt8Hmni B pa6OT8 ++, IlO8TOMY 6WI IIpKM8H9H HaMH 

IlO,l!;XO.lt, OCHOBB.Hmni Ha ~KRcanKK TO~8R BXO.zta Tp0Ra B CT8mcy B'IM. 
++/ Horlitz G. et al.,Nucl.Instr.&Meth.,v.68,2,p.213,(1969) 

Lentz H.,Williams P.R.,RL-73-026,Chilton,april,(1973), ' 
Fischer G.M.,RL-7J-5J,Chilton,may,(197J). 
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... IO000 dd - B3aRMo.rteilcTBHH. Ewm nsMepeH1I Bee cld- co61ITH!l R 
OKOJIO IQQQ de{ - C06HTilll 1 HCIIOJI1>30Bamrnx ,ItJIJl M8TO,Itll~8CKHX U8JI8ll. 
IlocJie H3M8P8HHJI H Ma.TeMaTH~eCKOll o6pa60TKH Bl,l,It8JI8HO 4854 IIOJIHOCTbID 
BOCCT8.HOBJI8HHllX dd - C061ITHll C Ha.JIH~8M XOTJI 6H O,ItHOll KHH8Ma.Tll
~ecROll rnnOT831I. 

BTOpM rJiaBa IIOCB.Ftlll8Ha H3~e~ llHKJII03llBH1IX xapaKTepncTKR 
dd - H dd - BsaIIMo.rtettcTBHH npn I2 ,2 raB/c. BaJKH1IM BonpocoM np:e: 

onpe,IteJieHHll TOIIOJIOrli'ieCKRX C8'l9HHH Heynpyrruc dd - ll clcl- B3aI!MO
,It8llCTBHH JIBJ!Jl8TCJI ~9T CHCT8Ma.TH'l8CKHX IIOT8pb O,ItH0~8B1IX C06HTHH, 
,llJisI OIIpe,It9JI8HH!l ~CJia 0,ItH0~8B1IX co61ITHH 6wra IlCIIOJ!b30BaHa HH~OpMa.
nH!l O Hail.zt8HHHX ,D;l3~8B1IX B38.HMO,It9llCTBH!lX C M8,ItJI9HHHMR OCTa.HaB.lIIl
BaID!llID,mC!l B Ka.Mepe IIpOTOHaMH, BWI9T8.IOIIlID.m B 38.,ItHIDID IIOJIYcq>epy B Jia6o
paTOpHott CllCTSMe KOOp,ItRHaT (JI.C.K.). 

IlpH onpe,rteJieHHH HHKJtl03llBH1IX xapaKTepHCTrui. Jc1 - B38.liMO,It8llCT
BHH 61:lJIH BB8,It8H1I IIOIIpaBKll, CB!l38.HH1I8 C Ha.JIIl~eM B J1Y'lli8 a.HTil,ll;8HTpo
HOB ~HO~ a..rtpOHOB. ~OJI!l Ta.KHX ~OHOBl:iX co6HTHH IIO npoBe,IteHHOll 
oneHKe + cocTaBMa ,._ 32%. TonoJtorn'lecKHe ce'leHIL'i Heynpyrruc dd -
H dd - B3EmMo.rteilcTBHH c y'leTOM HeBil,ll;mtoro B K.a.Mepe npoToHa-cneK
TaTopa npe,ItCTaBJI8H1I B Ta6Jiiru:e I (ce~SHll!l B M6). XapaKTepllCTHKll no 
MHOJ!t8CTB8HHOCTH cld - H cld - coy,rtap8Hlill IIpllB8,It9HH B Ta6Jiiru:e 2. 

Ta6.uma I 

Ylo, 0 2 ~ 6 8 IO I2 G',· ... 

4,9 ± ! 59,2 ± 37,6 ± II,7 ± 2,6 ± 0,3I ± I46,0 ± 
dcl;" 

29,7-
0,08 3,7 2,I I,3 0,7 0,3 0,08 2,4 

33,2 ± 53,0 ± II,6± 0,89 ± 0 ,056! o~- ~ + 

cldil\ 
..,.e,,o -- 2,I 0,9 0,3 O,IO 0,023 - 2,4 

Ta6Jiiru:a 2 

.( 1'11.k '> !) ,:-,..,."> I b f ~-
dd;., 4,42 ± 0,07 2,07 ± 0,05 2,I4 ± 0,05 -r,14±0,05 

cld; .. 3,60 ± 0,03 I,35 ± 0,02 2,67 ± 0,04 -0,35 ± 0,02 

+x/ 
I'paMeHHIJ;1tim 11.M. H ,Itp., omrn, I-84-788, .lly6Ha, (I984). 
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Bmu.mn:e MHoroRpaTHHX nponeccoB dcl - II de.I - B3aIIMO,IJ;ett

cTBl'IJDC l'I3y-qa.JIOC1, l'I C noMOlllJ>D Cpa.BH8Hl'IJ3: xapaRT8pl'ICTl'IR no MHOJlt8CTB8H

HOCTl'I sapmteHHHX -qacTmi; B dcl ( cld )- II iitJ ( '"'" ) - nponeccax. 

Ilp:e: 3TOM B O,Il;HOitpaTHHX ( NII ( NN ) )-nponeccax y,nITHBMOCl, HMl'I

'll'I8 aapmtemrux cneRTaTopoB. B pesym,TaTe aToro cpaBHIITem,Horo 

aHBJllI3a ORaSaJIOCl>, 'ITO HaJmlIH8 MHOroeyaTHHX IIpOD;8CCOB YB8Jil'I'll'IBaeT 

cpe,Il;HDD MHOl!t8CTB8HHOCTl, sapmteHHHX 'laCTl'ID; ,: "'"" ") l'I IIpl'I 3TOM 

,Il;l'Icnepcu pacnpe,IJ;eJieHl'IJI no 'll'I~ sapmteHHHX 'laCTmi; ocTaeTcH npaRTl'I

-qecKl'I H8l'ISM8HHOii. 

,Ilou MHOrORpaTHHX IIpOD;8CCOB clcl - BSal'IMO,IJ;eiicTBd, B ROTOpmt 

y,iacTByeT 60.1100 nyx HYKJIOHOB, onpe,IJ;eJIWiaci. .IJ:BYMJI H8SaBl'ICl'IMHMH 

cnoco6ru.m. IlepBm!: cnoco6 OCHOBaH Ha IIp.8MOM Bll,ll;8JI8Hl'Il'I O,Il;HO!tpaTHHX 

BSB.HMO,Il;ettCTBD no HBJllI'll'ID 6HCTporo IIpOTOHa-cneRTaTopa (B JI.c.R.), 

BTOpott - JIYTSM Cpa.BH8Hl'I~ cpe,IJ;Hett MHOl!t8CTB8HHOCTl'I sapmteHHHX 'laCTmJ; 

. de\ - B3aHMO,IJ;eiiCTBD C B8JIH'll'IHOii Cp0,IJ;H8ii MHOJlt8CTB8HHOCTl'I, no~eH-

HOii l'IS l'ISB8CTHHX ,Il;aHHHX no NA/- BSal'IMO,Il;8iiCTBl'IHM IIpl'I 6,I raB/c. 

3Ha'I8Hl'I8 ,Il;OD MHOroxpaTHHX IIpOD;8CCOB B nePBOM ~ae ORaSMOCl, 

pa.BHHM (IO,I ± 2,8)%, BO BTopoM - =- I4%. B ~e dd - BSaHMO-

.IJ:eiicTBd l'ICnOJil,SOBMM TOJil,KO BTOpoii cnoco6 l'I ll0Jly,I8H COOTB8TCTBYD

uniit pesyJI1>TaT ,_ I2%. 3Ha'IeHl'IJ3: ,Il;OD MHOroeyaTHHX IIpOD;8CCOB B c:ld -
II dd - BSEUIMO.IJ:eiicTBHJDC oxasa.mci. B cor~cim c·TeOpeTl'I'lecxoii 

OD;8HROtt, nOJiy,I8HHOI B paMRaX rJISY68pOBCKOro np8,Il;CTaBJI8Hl'IJ3:. 

0npe,IJ;8Jl8HH HHKJIB)SHBHH8 C8'I8Hl'IJ3: o6paSOBaHl'IJl sapuemwx 

,r - M8SOHOB B dd - BSEUIMO.IJ:elcTBl'IJDC, sHa'IeHl'IJ3: KOTOPHX oxasa.mci. 

pammM1I~nt • G:1 - = I89,0 ± 5,8 M6. HJmap:e:aHTHoe X-pacnpe,IJ;eJiemi:e 

1\- - M8SOHOB, pacc'll'ITaHHOe B NII - Cl'ICT8M8 (T.8., fs COOTB8TCT-

BOBaJI noJ1Bol aHepnm NN -cl'IcTeMH) B HHT8PBM8 -0,78 < X " -0,24, 

anIIpOKCm.mpOBMOCl, Blipal!t8ID18M Jc,c)= A(4-llCI) ... , r,IJ;e A, \'\ -
CB060,IJ;HH8 napaM8Tpli. PesyJI1>TaTH anIIpOKCHMaIJ;HH IIpHB8,Il;8HH B Ta6Jil'Ill8 3, 

r,IJ;e Ilp0,Il;CTaBJI8HH SBa'I8Hl'IJl noRasaT8JUl n ~ pasma 'iJAI - IIpOD;8CCOB 

IIJll'I 6,I raB/c. 

Ta6Jil'Illa 3 

n )(2/uor YI i'Cl Yl i'IVI V\ vrp nr"' 
2,29±o,24 2,5/7 3,I3±o,09 2,7±o,5 4,36±o,4I 2,48±o,I8 

Kalt CJI8.ltY8T l'IS Ta6Jil'Ill;!l 3' SHa'I8Hl'I8 n MR d.cL -BSal'IMO,IJ;8iiCTBmt 

Mem,me, 'IEIM MR N N -coy,IJ;apeHl'Iii. AliaJIHs, ocHoBaHBHii Ha MO.IJ:eJIHpOBrunm: 

SI,IU>o-smepma B9aBMO,Il;8iiCTBllli no M8TO.ltY Mom:e-KapJio, noKaSaJI, 'ITO 

6 

l 

) 

\ 
J 

\ 
I 

qiepMl'I-,Il;BRllt8Hl'I8 ~ nOB8,Il;8Hl'IJI noxasaTeM V\ lll'pa8T H8SHa'll'IT8JU,H7D 

pom,. IlO,IJ;06H08 nOB8,Il;8Hl'I8 ~pMH Cn8RTpa 1- - M8SOHOB MOl!tHO 06'l>HC

Hl'ITl> C TO'IKl'I speHM nepepacce~ 'IaCTl'ID; Ha H8CKOJil,Kl'IX HYKJIOHax 

(aHTl'IHYKJIOHax) B3al'IMO,IJ;eiicTBYDJll'IX ,IJ;eitTpoHa l'I aHTl'I,Il;8iiTpOHa. ,IlonyCTl'IM, 

'ITO np:e: NN - coy,IJ;apemm o6pasyeTcH r, - MesoH, KOTopuii BsaIIMo

.IJ:eiicTByeT co BTOpliM 6HCTpliM aHTl'IHYKJIOHOM. Trucoii nponecc ,Il;OJil!t8H 

IIpl'IB8CTl'I R YB8JIH'l8Hl'ID l'IMilYJil>ca tt -•M8SOHa l'I, COOTB8TCTB8HHO, 

K Ha6Jill.IJ:a8MOMY YMem,meHl'ID noxasaTeM I'\ no cpa.BH8Hl'ID c NN - Bsa:e:-

MO,IJ;eiicTBMMH. 

B KOHD;e rJiaBu IIpl'IBe,IJ;eHa on;eHRa ce"tJeHIDI noJIHoii dd - aHHl'II'll-

MD;Hl'I B ti - M8SOHHOM COCTOJ'IHl'Il'I C o6pasOBaHl'I8M O,IJ;Horo Jr - M890-

Ha, SHa'IeHIIe KOTopoii paBHo ,._ O,OI4 M6. 
TpeTp.B: rJiaBa nOCBJD!l8Ha l'ISy-qeHl'ID X8paRT8plICTl'IR \'\V\ - lI iiVI -

BSaHMo,IJ;elcTBd IIpH 6,I raB/c. B Ta6.11mi;e 4 npe,Il;cTaBJieHH T_onoJiorl!'lec

Kl'Ie C8'I8Hl'IJI VIVl -, ~VI .:.. CTOJIRHOB8Hl'Iii lI IIpOD;8CCOB nn - aHHH

rHJIHD;HlI npn 6,I raB/c, nOJiy,I8HHHX Ha OCHOBaHl'IlI paSHOCTlI TOnOJIOrlI-

'I8CKl'IX C8'I8Hd ~VI - lI VIY\ - B9al'IMO,I1;8ICTBd. 

Ta6Jil'Illa 4 

V\,vi G (";\Y\) (M6) G' (~VI) (M6) G '\v111) (M6·) 

0 3,0 ± 0,3 4,3 ± 0,4 -
2 25,2 ± I,9 I9,3 ± 0,8 2,86 ± O,II 

4 II,4 ± I,4 5,0 ± 0,6 6,4 ± I,5 

6 6,02 ± 0,36 O,I9 ± O,I7 5,8 ± I,I 
8 0,62 ± 0,36 O,OI ± O,OI 0,6I ± 0,36 

G',"" 46,2 ± 2,6 28,8 ± I,I I5,7 ± I,9 

AHaJIHS no MHOlt8CTB8HHOCTlI (cM.Ta6JIHD;Y 5) noxasa.n, 'ITO OTHOme-

Hl'I8 cpe,IJ;Hel MHOlt8CTB8HHOCTlI sapmt8HHHX 'IJ:aCTHD; ~ Vlu, ") lI ,Il;l'ICnep-

ClIH l> B Ilp0,Il;8JiaX OmHOOK O,Il;l'IHaROBO ,Il;JIH VIVI - lI rh, - BSam.10-

~eiiCTBHI, 'ITO He no,IJ;TB8~8T CYlJt8CTBj'il!ll8ro o6~HCH8Hl'IJI HaCTYIJJI8HM 

paHHero cxewHra B NN - BsEUIMo,IJ;eiicTBWll ns-sa BJIWIHWI ammrHJISI
D;HOHHWC IIpOD;8CCOB. Ha pnc.4 IIpl'IB8,Il;8HH KWO- pacnpe,I1;8JI8Hl'IJI pasBHX 
TlIIlOB N(N) N - CTOJIRHoBem. Bl'I,Il;Ho, 'ITO ~ "'" - H vi~ -
BSrurMO,IJ;eftcTBd Ha6JIXJ,IJ;a8TCH H8ROTOpoe OTKJIOH8HlI8 OT RPlIBOtt C~8TT8p1I, 

annpoRcHMHpyXlllleii noBe,IJ;eHIIe pp - CTOJIRHOBem np:11 E Jia6 • 
0

• )' 

50 raB. 
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Ta6.1nma 5 

~Vl,,_)' 

:I> 
(.vi.,.'>/ D 

r,_-

t~c. 

rin V\V\ 

2,97±o,ro 2,os±o,os 

I,70±o,07 I,I9±o,04 

I,75±o,07 I,75±o,06 

-0,76±o,o6 -0,69±o,03 

-0,os±o,06 -0,66±o,03 

10 {A.:~·•:i,_ 
• , f t ~* 

C ; I \ 

~" ·.·: -: ,t, " , t . J • '..1 \ ~ 
0.1 i './ 

' . 

OD1 

pp 
- ~p 
• nn 
• nn 
• np 
• nP 
4 {f\nJA 
--- (Ppt 

o {nPJ~ 

0.001 ,. !:!£.b._ 

<nch> 

- A V\V\ ip p/l 

4,5±o,2 4,27±o,30 

I,6±o,I 

2 ,s±o,2 2,73±o,I4 

-I,6±o,I -I,6 ±o,I 

-I,9±o,I 

.... 
Pn:c.4. KIJO - pacrrpe,neJieHID! pasHHX TRIIOB #Al - II 1/N- upouec-

coB upII 6,I rsB/c. 

H3Y'WJIBC:& SRCKJII03HBHl:le li HHRJII03HBHl:l9 xapaRTepllCTHRll 
VIVI - B3 aIDl!O,ll;e ilCTBllfi upn: 6, I rsB/ C, Oupe,neJieHH C9'l9HlIJ! SRCRJIJ0-

3RBHl:lX ~v'I :- RaHaJIOB, B TOM 'IlICJI9 C8'l8Hrul RaHaJIOB C ,ll;BOmiOil 
rrepesapH,IUtott ,ll;JIJI "''" ~ 2, 3Ha'l9HWI KOTOPHX COOTB9TCTB9HHO 
paBHl:l 2 ,5 ± 0 ,4 M6 n: 2 ,2 ± 0, 6 M6. IlOCROJI:bRY li30CIII!HOBM CID.!M8T
prui: CBm!li!BaeT upoueccl:l C POllt.n9Hll9M H9HTpa.JU,Hl:lX ll sapmt8HHl:lX HyRJIOHOB 
B Yin - n: pp - B3aIIMo,neifoTBIUDC, COBMecTHoe nsy-qemrn sTn:x 
upoueccoB upll O,D;HHaROB!iX SHeprnmc Il03BOJIJl:9T IlOJiy-qllT:& ,ll;OllOJIHllT9JI:&HYJ(l 
IIH4)0pMaIJ;HD O RaHaJiax ammI'llJimrim H H9aHHllI'UJifil:Jlm, 11cllOJI:&3Y.fi ill!!pOpMa.D;lllJ 
0 ce'leHIDDC vii'\ - RaHaJIOB ll 0-Jiy-qeBHX pp - B38.llMO,ll;eilcTBHJDC 
upn: 5, 7 I'sB/ C, MOJKHO IlOJIY'raT:& C9'19HII9 0-J!Y"!eBO:J p(' ( vi,i ) - S.."-'..::il:-

8 

~. SHa'leHRe ROTOporo ORa3aJIOC:& paBHl:lM 

c;i: = d!" - ~(rr..., HIii) - G (iii~~rr"'n°, "">o): 
= 0,46 ± 0,50 M6 • 

" 061:l'lHO G, rrOJiarruoT paBHBM HYJilD, 'lTO He rrpoTnope'lliT IIOJIY'l8HHOMY 

pesyJI:&TaTy. 
AliaJIOrH'llil:lM o6pa30M COBM8CTHl:l8 ,It8.HHl:l8 IIO ¥\Vl - li f'p- B3aH

r,m,neiCTBH.fiM ll03BOJIJDlT 683MO,ll;8JI:&HHM o6pa30M onpe,neJruT:& li C9'18HWI 
pp{~~ ) - ammI'lWID;lm ,ll;JIJI \'lclo = 2,4,6, Ha pIIC,5 llpe,ll;CTaBJI8Hl:l 

ce'leHHSI pp ( viV'I ) - ammI'HJI.fiIJ;im MJI "'"' ~ 6 BMecTe c Hamett 
TO'lKOI, BH.JtHO, 'lTO Ham pesyJII>TaT ll0,ll;TB9pl£.IW.8T 3Ha'leHlIJ! 3THX C8'l8Hllfi, 
llOJiy-q8HHHX C llOMOUU,D HCllOJll,SOB8lllffl H8KOTOpHX ,ll;OllOJIHIIT8Jil,Hl:lX up8.It710-
X8Imff O g/OpM8 cneRTpa H8,ll;OCTaJ:lllllill MaCC, 

• HAllJA TOLft<A 

.,. • -HAWA TO'-IKA 10'~ 

}~ .,. j 

•• j t .. •-100: 
~ I 
"' >: 
.;;; 

.J • 
t I 
I • .. 

♦ -6: 

tf' 5 6 7 8 9 10 tt 12p(r,Bkl J 
' 6 8 10 12 14 Ptr.e,ei 

a) 6) 

P:110,5. 3aBHcHMocTI> ce'leHWi Pf'- aHHHI'HJIJtll;K .It1I.fi MHOJlecTBeHHocTH 

V'I"" & 2 (a) H "'"' = 4,6 (6) OT HMUYJI:&ca nytma. 
IlpHB8~0HHa.fi KpHBa.fi COOTB9TCTBY8T :IIHT8pIIOJimi;IIOHHOtt ~OpM;YJI8, 

H8 BRJDOlJaJJil8tt Hamy TOllRY• 
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B 3aRJil039Hlm C~OPMYJIHPOBWill OCHOBHl,19 pesyJI1>TaTH pa60TH! 

I. Paspa60T8.Ha M9TO,ll;mta li3Mepemm C06HT:rui:, nOJIY'I9HHllX npli 
liCilOJI1>30B8.Hlili BO,ll;OpO,IUIOit IlY3HPl>KOBOli KaMepH "]D,ll;MllJia" C BHyTpeHHeli 
TP9KO-qyBCTBliT9Jil>HOit Mmll9Hl,D, Onpe,D;eJI9Hl,l onTli'r9CKlle KOHCTa.HTH ycTa
HOBKll "]D,ll;MllJia" C BTM ]J)IH. ,D;eitTpOHHOrO li 8.HT~eitTpOHHOro 06JIY'I9HHH. 
li 003~0 M8.T9MaTlitI9CKOe o6ecnetieHHe o6pa60TKll ~Ml>MOBOli RH~OpMB.D;lm, 
IlOJIY'I9HHOit Ha YCTaHOBKe "]D,ll;MllJia" C BTM, B TOM 'll!CJie nporpa.MMEI 
reoMeTpli'l0CKOit peKOHCTpyrunm li KRH0MaTli'l0CKOro 8.HaJili3a, 

2. Onpe,D;eJieHH TonoJiorn'!ecMe cetieHHH. Heynpyrmc dd - n 
dd - BSB.HMO,D;eitcTBliit npn I2,2 raB/c n ocHOBHHe xapaKTepncTRKli 

pacnpe,D;eJieHHit no MHOJ!t0CTB0HHOCTR sapSlllt0HHHX tiaCTlill, Ha OCHOBaHHR 
cpaBHHT8JI1>Horo aJiwm:sa de.I - n dd - coy,D;apeHn:il: noKasa.Ho, ~o 
MHOrOKpaTHH0 nponeccH dd - li cld - B3aliMO,ll;eitcTBRi1 OTJili'lffi.lOTCH. 
OT O,IUIOKpaTHHX nponeccoB nOBl:llll9HHOi1 cpe,IUieit MHOJlt0CTB0HHOCTl>D sapH.
Jlt9HHllX tiaCTlill npn npaKTlltI0CKR H9R3M0HHOM 3HatI0Hlill ~cnepcnn. 

3. IlOJIYtieHa on;eHKB. ,ll;OJIR MHOroKpaTHIDC CTOJIKHOBeHHit B dcl -
li dcJ - B88.RMO,D;eitcTBruDC, corJiacyiomMCH. C T00peTRtl:0CKOit on;eHKoit, 
onpe,ll;0JI0HHOit B pro.max rJiay6epOBCKoro Ilpe,ll;CTaBJI9HliH., 

4, IlOJIY'i9HH O,IUIOtiaCTR'lllll0 RHKJID3liBHH0 Cn0KTPH ,r- - M930HOB 
B dcl - Bsam.io,D;eitcTBHJIX npn I2,2 raB/c. 06aapyllteHo 6oJiee xecTKoe 
nOB0,ll;0HR0 mraaplia!lTHOro X - pacnpe,ll;0JI0HRH. n-- M980HOB no CpaB
H9HHD C ~II- B38.RMO,ll;0i1CTBRH.Mll npn 6,I raB/c, 'ITO MOJ!t0T CJIYUTl, 
Yl(asa.H:1:IeM Ha npoH.BJieHHe nponeccoB MHoroKpaTHoro paccemnL<l n- - Me
soHoB Ha BYRJIOHax :l:I 8.HTRHYKJIOHax B3allMO,ll;0i1CTBYIJ!llRX JI6I'IWX H,D;ep. 

5, ITo.eyqeHa OIJ;0HKB. C0tI0HliH. noJIHoit JcJ - aHHHl'lIJIJllJ;ll: 

B T - M030HHH0 COCTOH.HHH. C O,IOmM lt 0 
- M030HOM, 

6. IlpoBe,ll;eH 8.HaJiliS MHOllt0CTB9HHOCTR sapmtemwx tiaCTlill ]J)IH. 

Vin - :l:I "" - B38.RMO,ll;eitcTBnit np:1:I 6,I raB/c, B pesyJil>TaTe KOTO-
poro noKasa.Ho CJie,D;yDmee: 

- 3Ha'l0W!JI OTHOm0HliH. <. Wlo,. "'> / J> ]J)IH. VIVI - ll V\Y'I - B3aRMO-
,ll;0liCTBnit COBila,ll;allT B npe,ll;eJiax OlllR60K ll.6JIH3Kll K B0JmlmliaM nO,ll;06Horo 
OTHomeHHH. ]J)IH. PF - R w;p - BsruIMo,D;eitcTBnit, CoBila,ll;emte 
, vi,~'>! I> ]J)IH. nV'I - n win - nponeccoB He no,D;TBeps.ItaeT paHee 

npRHJiTOro MHemta, 06'I>H.CHH.Dmero pasHnrry 8TRX B9JIR'IRH ,ll;JIH. Pr - ll 
f (> - B3allMO,ll;eitcTBnit BJI:1:IH.H:l:I0M aHHlirliJIH.IJ;:1:IOHlWX npon;eccoB; 

- Ha6JDl,D;a0TCH. OTKJIOHeHHe Kf.'0 - pacnpe,ll;0JI0H:l:Iit \'IV\ - R 
V\Y'I - CTOJIRBOB9Hllli OT ~A/0 - KpRBWC, COOTB0TCTBYJ)lllWt 1'(' - R 

ff - B3a:l:IMO,ll;0itCTBllH.M, 
7, 0npe,ll;9JI9Hl,l C0'l0HRH. nVI - KaHMOB, B TOM 'll!CJI9 KaHMOB 

c .u;BOitHOit nepesapH,D;KOit ]J)IH. TOnOJIOrlili VI.,.. ~ 2. 

IO 

I' I 

8. Onpe,ll;9JI0Hl,l C0'l0HRH. OT,ll;0Jil>HHX KaHaJIOB vin - :l:I Pr - aH-
Hlll'llJIJl:IJ;l, ilOKa3aHO , 'ITO C0'l9HllH. 8TllX KaHaJIOB ]J)IH. p(' - B3anMO,D;ei1-
CTBnit, no.eyqemme paHee C :1:ICIIOJil>30B8.H:l:I9M H9KOTOpwt ,ll;OnOJIH:l:IT9Jil>HHX 
npe,10IOJIOJ!t0Hnit O ~pMe cneKTpa H0,ll;OCT8.DIIlllX Ma.CC, corJiacyDTCH. 

c Halll:l:IMR pesyJI1>TaTru.m. 

0CHOBHH0 pesyJI1>TaTH ~ccepTan;im ,ll;OKJia,ll;HBaJIHCl, Ha Melt,lJylUlpO,ll;
HHX KOHqJep0HIJ;:l:IJIX B EpaitTOH0 (I983 r.), B ]ei1nn;Rre (I984 r.), 
B Ey,D;aIIemTe (I987 r.), Ha KOHqiepeHD;lm tI0XOCJIOBan;KllX ~3RKOB B Epa
TllCJiaB0 (1985 r.), a TaKllte npe,ll;CTaBJllVIlICl, Ha COBemaHllJIX Ka.MepHoro 
KOM:1:ITeTa Ollilli, Ha ceMRHapax ]B8 Ollilli :l:I H80BK ]B8 Ollilli, Ha coBema
HllH.X Mellt,DY,Hapo,IUioro COTpy,IUill'l0CTBa "JI!QlOiill.JIA" :l:I ony6JIHKOBWill B pa6o
Tax /I-I07, 
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6. E.B.EaTDHH., ... , .U,EPYmntO, .. , , X,Kaltas:1:IPCKll, Onpe,D;eJiemi:e TOIIO

JIOI'll'l0CKllX C0'l0mrli B dd - BSam.!O,ll;eitcTBHH.X np:e: 12 raB/c, 
Coo61J1eH1!e Ollilli, PI-87-340, .IJ.y6aa, I987. 
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7. E.B.EaTllHJi, ••• , n.EpYJillKO, ••• , X.Krul:8.3lipCKll, Onpe~e~eHRS 
Tono~on~ecKWC ce~earul: aeyn:pyrmc dd - Bsam.1o~eacTBrul: npR m.1-

rrym,ce 12 rsB/ c, IlpenpRHT OIDIB, Pl-87-523, .Il,y6Ha, 1987. 
8. E.B.EaTllHJi, ••• , n.EpyHIU<O, ••• , X.Krul:8.BlipCKll, l19~eHR8 

i'r~ - Bsam.1o~ettcTBrul: npR 6,1 rsB/c, IIpenPRHT OIDIB, Pl-87-792, 
.Il,y6Ha, 1987. , 

9. E.B.EaTllHJi, ••• , n.EpYJillKO, ••• , X.Krul:a9lipCRH, lfay~eHRe mmJII0-

9RBHWC xapaKTepRcTmt dd - Bsam,io~eiicTBrul: npR 12 raB/c, 
Coo6l!l8HR8 OIDIB, Pl-87-849, .Il,y6Ha, 1987. 

IO.E.B.EaTllHJi, ••• , n.EpYJillKO, • •., X.Krul:8.3lipCKR, Onpe~e~eHR8 ~o~ 
MHoroxpaT:uux npoueccoB B dcJ - Bsam.1o~ettcTBWDC npR 12 rsB/c, 
IlpenpRHT 0Hfll1, Pl-88-45, .Il,y6Ha, 1988 • 

Pyl<OnRCl> IlOCTYJIR,1[8. B J49'A9.TeJO,Omdt OT~8Jl 
21 MapTa 1988 roM. 
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