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OEJlAfl XAPARTBPHCTID<A PAIDrH 

ARTYBJll,HOCTJ, npoelJISMH. lisy'i8HR8 MH0~6CTB8HHWC npoueccoB B8CLM8 
cymecTB8HHO )J)1H BWJCH8ID!JJ CTPYRTYPH 8,IIJ)OHOB R BWJB~8HWJ 38ROHOM8pao
CT81 .HX B88HMO~ICTBliff. B R8~8C'l'B8 8~RB8THOrO M8TO,wl nsy'i8RWJ MHOrD
'i8CTR'iHHX COCTOHHd npnHHT RHR}Il03RBHHI 8H8Jll'I8. 

HeoT~JIRMOI 'i8CTJ,D TBROro po,wi RCCJI8,JtOB8Hliff HBJIH8TCH RSY'i8HR8 
BOSC!y~HHWC 8,IIJ)OHHHX COCTOHHd - pe30H8HCOB. B OTJIR'iH8 OT CTa6nm,
HHX 'i80TRU, cymecTB8HHM ,JtOJIH ROTOPHX HBJIH8TCH npO,JzyRTBMH peens.nos 
pesOHBHCOB, llOCJI8,ll;HH8 ,wlllT 60JI88 H8llOCP9.JtCTB6HHYD HH~op.iarmn O xapaR
T8JlROTHR8X MH0~8C'l'B8HHOro o6p830B8HRH. Pacna,ll;l:l pe30H8HCOB npn 8TOM 
IIOSBOJIHD'l' onpe,Jt8JIHTJ, WC CllHHOBH8 OOCTOHRWJ, 'iTO cymec'!'BSHHO YB8JIR'iH
B88T R~Op.!8ImD O M8X8HH3M8 B38HMO,Jt81CTBHI 3JI8M8HT8pHWC 'i8CTHU - B 
onpe.neneHHOI OT8II8HH 8T0 8RBHB8JI8HTHO HCllOJll,30B8HIDO llOJIHPH30B8HHOro 
ny'iRB, HJIH MHmeHH, HJIH ~8 ~3M8p0HHD IIOJIHpH38UHH BTOPH'iHWC HYRJIOHOB. 

Oco6HI HHT8pec R 8HTRIIPOTOH-IIPOTOHHW,l B38HMO,Jt8ICTBIDJM OBH38H C 
BOSMOeOCTLD H3Y'i8HHH aHHnrWUHOHHWC npOU8CCOB. B TO BP8WJ RBR M830H
HyRJIOHHH8 H HYRJIOH-HYRJIOHHH8 Baamao.neilcTBHH H3Y'i8HH B mnpoxol o6~8CTR 
9H8prnl, R H8'i8JIY aamero 3RCII8PHM8HT8 HS 6WlO ,Jt8HHWC O MHOgecTB8HHOM 
o6pasOB8HHH 'iBCTRU B pp -B38HMO~ilCTBnix npn 3H8prHHX ~ IO I'aB • 
C U9Jll,D IIOJIY'i8RWJ 3RCII8PHM8H'l.'8JIJ,HOI H~Op.!8~H 06 Fp-B88HMO~ICTBH
HX npn BHCOKHX aaeprHHx B RPYIIH81mruc YCROpHT8Jll,HWC na6opaTOPHHX Mnpa 
7-9 JI8'l.' H838,Jt 6wm 003,It8lill IIy'iRH 8HTHIIPOTOHOB C HMIIYJll,CBMH 22,4 H 
32 raB/c (Cepnyxos) n IOO I'aB/c (EaTaBHH). 

UeJIJ, pa60TH COCTOHJIB B IIOJIY'i8HHH OCHOBHWC xapaRT8pllCTHR M830HHWC 
H 6apnOHHHX pe80H8HCOB, o6pasyJllllW(CH B pp -B38HMO,Jt8ICTBHHX npn 
22,4 I'aB/c. 

HOBRSH8 pa60TH 98RJI]Dq88TCH B IIOJIY'i8HHH nepswc 3RCil8PRM8HT8Jll,HWC 
,wiaaur o po~HHH MesoHHwc n 6apnoaawc pesoaaacos B pp -ssaHMo~ft
cTBHHX Ilpn 22, 4 fsB/c • 06aapygega BH0Tp08HHOC'l.'J, CIIHH8 f o -, M830H8 • 

Hay'iHM qeHHOCTh pa60TH. IlOJIY'i8H H np08H8JIH3HPOB8H 60JIJ,mOI 9RO
Il8PHM8HT8Jll,HHI MBTepnaJI no pp -ssamao~ilcTBHHM npn 22,4 I'aB/o. On
pe~nea R ~p8BH8H O 'l.'80p0Tn'i80R.HMH MO~JIHMH uellHI PH.It xapaKT8pHCTl!R 
oelpasOBBHRH M830HHWC H 6apnOHHHX pe30H8HCOB. 06aapy~HH8H BHCTP08H-. -

HOCTJ, CIIHHB f -M830H8 C TO'iRH speHHH Pff.Jt8 MO,Jt6JI81 MaogeoTB8HHOro 
oelpasosaRWJ·~acTnU npe,nc'l.'8BJIH8'l.'CH a!MieRTOM H80U,w)H1WM. YOT8HOBJI8H8 
CBHBh BHC'l.'P08HHOCTH OllHH8 f 0

-M890H8 C BHHnrHJIHtmOHHHMR IIPOUSOOBMR. 
PeSyJll,'l.'8'!.'H, IIOJIY'i8HHH8 B ,JJJ!CC8P'1'8ImH, MOry'l.' CIIOCOOO'l.'BOBBTJ, 6onee r113-
60ROMY IIOHHM8HHD npHJ)O,ll;l:l 8'A:POHHHX B88mtO~loTBd. 

OibE!l'A.:-<tls,;,,.;f ()/ !: r ,,r~ 
f{::{f' f.•J i! ,.: :, '!' ;,,,.":, ,;~Y~Pt 

6"15/iMGiCKA 



IlpaRT.lfq80RWJ nsHROCTL pa6DTH COCTOHT B CH8,llJ'lllit8M. C03,n8HO llpO
rpaMMH08 o6ecne~eaae CHCT8MH ;n;HarHDCTHRH IIY~Ra Raaana i 9 YCROJ>HT8.1lll' 
ll~Ba B CepnyxoBe. BBe,nBHHWJ B axcnJiyaTamtD CHCT8Ma ;n;HarHDCTHRH nyqxa 
ll03BDJIB8T ag)g)eRTZBHO H8CTP8HB8TI, ODTHRY Raaana ,It1lJJ llOJly~elllIJJ ny~ROB 
aylltHHX qacTHQ. BCD COBORYDHDOTI, nony~BHHHX B ;n;IICC8PTaql!H peaynraTOB 
MDlltHO HCll0ll30B8TL ll:pH DH8HHpoBamm: HOBHX 8RCll8J)RM8HTOB. 

COll,RPJKAHHB ,IlllCCEPl'Al001 

Bo BBanamm llO.It'i8PRHBa8TOH 8RTY8llHOCTL T8MH, OTMeqaeTCH nonea
HOCTI, HSY~BHHR xapaRT8PHOTHR peaoaaHCOB H 8,n8RB8THOOTL HCllOllSOBaHIDI 
,It1lJJ aroro R8M8PHOil M8TO,D;lll(H. C~op,lyHHpOB8HH OCHOBHSH nan HCCH8,nl)B8-
~ H llOJlO~eHRR, BHH8C8RHH6 Ha 98!llR'l'Y· 

B nepBott rnaBe H3J!araJOTCR: IlOCT8HOBRa 8ROll8JlRM8HTa H M8TO.u;lll(a 
o6pa60TRH .nBHHHX. 

I 
8RCll8PHM8HTallHHit MaT8JlH8]1 6HH nony~eH C llOMOIIlLlO .IU!YXM8TPOBOtt 

lltll,IJ;KOBO,nopo,naofl R8M8PH "JI»,111,urna", o6ny~8HHOR B nyqRe cenapnpoBaHRWC 
8HTHilPOTOHOB C HMDyllCOM 22,4 I'aB/c. IlJ>HB8,n8HH OCHOBHH8 xapaRT8pRCTH
RH R8M8PH, CHOT8MH ~OTOrpag)npoBaHHR, MaI'HHTHOro DOM «·xaaana j 9, 
06ecne~HBBlllitBro ycTaHOBRY "JID,ll14rula" Bll-cenapnpoBaHIUlMH ny~RBMH ~aoTnn. 

OnncaHo coa,naHRoe SBTOpDM nporpaMMHoe o6acneqeaze paclllRJ)eHRD! 
cnoTSMH ;n;HamooTHRH ny~Ra (PC,n) xaaaHS i 9. IlporpaMMa PC,n npe,naasHa
qeHa ,It1lJJ C~HTHBBHM ru«tiop,1a~ 0 ny~R8 c·nponopmtOHallHWC R8M8p ~a
pes Rpeffr-RoHrponnep KAMAR, ,nanHettme! ee o6pa6oTRH .n BH.na~n npog)nnea 
nyqxa H COOTB8TCTBYllltlfX ero xapaRT8pHCT.i!R HS BH81DIDI8 ycTpOitOTBa (BY). 
Pa60TO! npOrpaMMH ynpaBMST MOHHTOp, 6HOR-CX8M8 ROTOporo llJ>HB8,n8H8 Ha 
pnc. I. Hao6xo;n;IIMH8 ROMBH,ll;H nporpaMMa noons ae aanycxa onapaTop no.na-
8T ~apes TanaTaitn. IlporpSMMa PC.n HanncaHa Ha as!lRe ~lANG, nocTaBna
aa Ha 8BM TPA-IOOI H aaHHMaaT naM.RTL eMRDCTLD 8 K 12-paspa,nasx cnoB. 

,llanee, B ll8PBOit rnaBa OllHC8H8 npona,cypa o6pa60TRH g;HllMOBOtt HH
g;op,1amtH H npOB8,n8HR08 aBTOpOM HCCH8,nl)B8HH8 BHHHHHH Oll1H60R H3M8paRHit 
HS TO~HOCTL onpa,nanaHHH a@eRTHBHHX Mace ~8CTHQ. 

lHa llOJly~SHHH g)za.irqaoRHX pesynTaTOB, BOmS,IijllHX B TpeTLD H qar
B8PTYD rnaBH ;n;IICC8PTamtH, 6UHa cg;op,1HpOBaHa Jl8HTa cyMMSPHHX pesynTa~ 
TOB (.HCP), co,naplltall!SH ORO]IO 45000 pp -CD6HTHil. 

Bo BTOpoa rnaBa o6cyll,n8mCH H8ROTOP!l8 xapaRT8pHCTHRH MHOllt8CTB8H
HOrO o6paaOB8HHH tJaCTm(,TaRHX, RSR ;n;II@apeHmt8llH!l8 caqaHHH, ROppeM
~ M8llt,llJ' cpe,IJ;HHM nonapeqHllM HMDYllCOM qacTHn H g;aitBMaHOBCROil nepe
M8HROtt X H T.n. IlPHBe.naHH OCHOBH!l8 Il0]10llt8HHH pa,na MO,nanatt, npe~ 
cxaaaHWJ ROTOPHX aHBHHSnpyIOTCH Ha OOHOB8 nonyqeHROro 8RCll8PHM8HT8HL
HOro M8T8:pHana. 
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P.0:c. I 
EnoR-CXSMa MOHHTOpa nporpaM

Mll PC;Il 

B TJ)6TL8i1 rnaBS nsyqaIOTCH xapaRTSPHCTHRH B6RTOPHHX M830HOB, pollt
.naDIIHXCH B pp -Baam.10.neficTBMX npn 22,4 ThB/c. 

06oyllt,n8JO'l'CH M8T0rot'i8CRH6 BDilPOC!l BH.neneHWJ peaoaaacoB. 
Ca~emui o6pasoB8HWJ Y0 (??0)- H W (783)-pesoaaacoB onpe.ne-

MmIOL C nOMO!lll>D annpORCHM8mtH Cil6RTP8 aqxpeRTHBHHX M8CC TT.,. ;r::.nap 

(CM. PHO. 2) g)oµ.1yJiott 

(I) J!!: = a-:. 8\1/(IM) pr,.,, + a: +_rm, + ~ R (m) 
a M f I~ 0 Io w f,J , 

r.na BV{ll'I) - g;yax~ EpeftTa-BuHepa, RJ~J - g;yHRmIB, onncHBa-
DIIWl' 0Tp8llt6HH8 pacna.na W ➔ Tf.,. ,r-TT0 B Cll8RTP a@SRTHBHHX 
Mace -,,+ 71- - nap, 4'fm) - ~HRIWII, onHCHB811lltBH g;oH, O';· H 1,-
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PHc. 2 
Pacnpe,neJieHHe no aq:g:eRTHBHOit 

Macce 1f+Ji:. nap 

COOTB8TCTBYIOIIIH8 ce-gemm H HOINHPOBOl:JHRe HHTerpaJIR. CetJeIUie X* t: (893) 
onpe,nemrnocr, annpoRcHManaeit cneRTpa a~eRTHBHUX: Mace k

3
° Tr :t - nap 

g:op.4yJioi1, aHaJI~rHtJHOit (I). 

Onpe,neJieHH noiume H TOnOJIOrHtJeCRHe C8lJ8HWJ f 0-H W -peso-
HaHCOB • (CM. TaelJI. I)• IIOJIHRe C8"ll8HIDJ 'J 0 - H W -M830HOB ORasa-

TaelJnnr,a. I 
(f"(qO) 

(1-(c.,) ~<I"(!•!+ (i'(w) [1rr,•1+rtruil/r{r'"} n4., (MO {11&) <I"".._,. (%) 
/ 2 0.26±0.00 0.28±0.09 o.rr±o.02 I?±3 4 r.38±0.21 I.5?±0.34 0.39±0.05 22±3 6 3.I6±0.33 2.94±0.54 1.26±0.n 38±4 8 2.o?±0.33 2.23±0.55 I.9r±0.26 4r±5 IO I.49±0.32 o.78±0.57 3.o8±0.65 43±10 

z 8.34±0.60 7.82±1.02 o.85!:0.05 35!:2 
tIOJIHm! 
[,HT 7.37±0.60 7 .04±1.00- 0.75!:0.05 3r±2 

JlHCI, elJIHSRHMH B corJiaCHH C npe.ncRasaru,:eM npOCTWC RBaJ)ROBWC MO,neJiefi:. 
ROJIH"ll8CTB8HHO OIUI xopomo COBnaJIH C MO,neJIJ,JO CmmH.im RBapROB; RBBPR
naPTOHHM Mo,neJIJ, MOHTe-KapJio ( KMM K ) ,naeT saBllllleHHHe ("' 2, 5 pasa) 
SH8lJ8HIDl" C8lJ8HHi1. CpaBH8HH8M O pp - .Ita.Hlilam npH 24 raB/c OnEJH8HO. 
08"ll8HH8 Oelpa30Barum g0 

B BHHHrIDIRnaoHHOM R8H8JI6. Otto ORasaJIOOL paB-
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HllM ¾,.,,(q 0
) =3,9±0,7 Mel, lJTO COOT8BJI.R8T ~53% OT nOJIHOro C8"ll8HM 

06p830B8Hlm <f 0 - M830Ha. 0D;8H8HO, "llTO ,v 30% ( ~50%) OT nOJIHOrO 
(aaHHrHJJ.RD;RORHOro) 08lJ8HruJ o6pasOB8HWI Ti~ -M880HOB ,m!JIJIDXC/i npo-
.D;YRT8MH pacna.na 'I- H w - pesoHaHCOB. Cpe,IT,Wl.R MHOllt8CTB8RHOCTL 9• -
M830HOB B HeynpyrOM H aHIDirHJI.RnHORHOM R8H8JI8X COCT8BJI.R8T < nr;,> = 
= O,I89,±0,0I5 H ( ri(f 0 )> """ = 0,486.±(),089 COOTB8TCTB8HHO. 

IlOJIJ,3Y.RCL 8H8JIOrHtJHOi1 M8TO;iumofi:, R8R H npz onpe,ll8JI8HHH C8"ll8HM 
oelpaSOE8HIDI f 0 -M880H8, H8.XO.Itl™,. lJTO C 95% ,D;OCTOB8pHOCTI>IO C8lJ8IDI8 
o6pasoBaHH.R / (I270)-MesoHa MeHI>me, tJeM 2,2 M6. 

llsytJ8HH .naMepeHD;H8JIJ,HH8 xapaI<T8PHCTHRH ,r--M830Ha • .Illlq:cfepeHD;R-
8JILHH8 C8"ll8HH.R y0 -M880Ha 6wm llOJIYlJ8BH annpORCHMaD;Heit cneRTpa 8ql-
g:eRTHBHHX Maco "/1'+,r- -nap B onpe,neJI8HHHX HHT8pBaJiaX ,n8HHOi1 nepeM8H-
HOi1. SaBHCHMOCTJ:, C8"ll8HWI oelpasoBaHH.R J 0 -M880H8 OT npo,nOJILHOit 
6HCTPOTH (cM. PRC. 3) xopomo OOBII8JIB. C npe,ncR838IDI8M MO,D;8JIH CJIWIHM 
RBapROB. IloRaS8T8JIL n OTeneRHoro y(51,JBaHW! HH118PHaHTHOro C8"ll8HHS 

Pzc. 3 
3aJm:CHMOCTI, C8lJ8HH.R oc5pasoBa
HWI j 0 -M830H8 OT npo,nOJILHOfi: 

6HCTpOTH 

'01. 
.!. 
~I 

.t 

+ PP (22.4)-_p"+x 
• PP (24) ---j'"+X 
- Moge11b 

-lO -1.6 -0.B 0.0 O.B 1.6 2.0 

1 

f ~ ~ ( .(-1i1)"' B 06JI8CTH /XI> 0,3 OR838JIC.R paBHHM 
., -12,22±0,28, lJTO COI'JI8CY8TC.R C ,npyrmm io/0 -,naHHHMH. SaBHCH-

MOOTI, C8lJ8HM OT RB8.IUJ8T8 nonepetJHOro HMllyJIJ,ca m.188T 3ROnOH8HD;RaJIL

Hml xapaRTep, cpe.n;H88 SHatJ8IDI8 RBa.IUJaTa nonewtJHOrO HMllYJILCa ORasa-
)IOCI> paBHHM < Jo})jo = 0_,376±0,049 (ThB/o)2 • . 

Onpe,neJieHo noJIHoe cetJeHHe polltp;eHH.R K"± (893)-pesoHaHca, paB-
Hoe <i(l<.H) = I,59±0,26 Mel; OnEJHR8 aHHHI'M.RD;ROHHOro C8lJ8HM coo;_ 

'.f8.BJIH8T 6(1("':tr)CIHH = 0,74;±(),27 Mel. 
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- IlOKa3aHO, ~TO o ~OCTOB6IJHOOTbBl 95% oeqefil'Ie o6pasoBamm tp -M630-

Ha M6HbW6, qeM 500 MH6. STa BemrqHHa HG DPOTUBOpe~IIT OOOTHOW6Hm0 

O"(p) 
0--(K'") 

;.,, 
= ~ = 0,216±0,039, 

OOHOB8.HHOMy Ha DpoOTWC KBaJ)KOBWC ooo6pruKemmx; ~ --na:paMeTp DO,w!B-

Jl8H.HR pO.l!t.rteHHB OTparurnro HBapxa. . 

HsyqeHIIe yrJ10Bwc paonpe~eJ1e!illlt npO,IJYHTOB, paona,w3 ?0
- (oM. 

PIIO. 4) II W - pe30HaH00BiDplIB8JlO R 06HaPY.l!t8fil'IB) oymeoTB8HHOtt H8-

II30TpOnHOOTH paona,w3 8TWC pe30H8HOOB. SJ18M6HT f•o onHHOBOtt MaTpm,Jl 

22.4 r,e,,c ti l s., r,B/c 
lDf c 

I\ ,..~-~I~ Jt"•W 
io' 
-!. 

~~. 
0 V . !Dk : 1 

PHc. 4 
PacDpe'A8Jl8fil'I8 no DO}I.RpHOMy yrJly 

BWI8T8 1T+ -M830Ha OT paona,w! 

IUI IUI 'Jo -M830Ha 'B nonepeqHoit CIIOT6M8 
-\0 .00 ti) -ti) ~0 10 

Cl1S8, 

0 
nJlOTHOCTH l1JIR ') -M830Ha B pa3HWC OHOTeMaX (B C.HOT8M8 .Il!teHCOHa ( J ) 1 

S.rteApa (A), B S -RaHaJlbHOtt CD.llpGJlbHOtt ( H ) H nonepeqaott ( T) C.HCT8-

M8X) onpe'A8]1.RJ10.R H3 annpOHC.HMa~ COOTB6TCTBYBlm.HX yrJlOBWC pacnpe'A8Jl8-

HHtt.~op,,yJ1oit 

d~o~ 9 • f [ 1 + ( 1- 3 f .. ){ {- 3 col0 g. ""; (2) 

a 8Jl8M6HT f•• l1JIR W -M8SOHa B CUCT8M8 S~ettpa - (liop,iyJ1ott, 8HaJlO-

ruqaoil: (2) 0 38M8BOtt J(,-3, ... ) ~ -j(-f-Jf •• ) • 0RS3SJ100b, '¾TO 

f' - M8SOH HM88T 6oJlbmyBJ ll6p0.RTH00Tb (~0,6) BYJl61lOtl npoemum arums 

BS BOp,!SJlb H nJlOCROOTH ero o6paSOBS!ilUJ (OM. P.HC. 5 B Ts6mm;y 2), s 

Cv -M8SOH - 60JlbmylO B8pO.RTHOCTb ("' o, 7) ByJ16BOit npo6HIUIII CDHBS HS 

00b pes1uum. STOT pesyJlbTST DO,Itl'll6Pll.rtEIB SHSJ1.H30M ~ 35000 006ll'!'d pe-

SRIUIII pp➔ 1.7f+ 2,- + aettTpSJlbBHe npu 5,7 I'aB/o, noJ1YqeHHHX 

HS 2-M BO'AOPO.IUlOtl RSM6pe ,USPHa. CpaBH8fil'I8M C ,,,, -,w!HHHMU npu 

24 I'aB/c 6WIS yoTSHOBJ18HS OB.R3b :$pens BllCTpOeHHOO!l'II ODHHS f O 
-

M830BS C npOQ8000M f /0 -SHHHr.HJlRIUIB. S(f(JjGRT BllOTJ)08HHOOTII oruma 
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q 
t, 
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Pua. 5 
Psonpe'ABJleH.He no aq:(JjeHTIIBHOtt 

MSCC8 f Tf+ - nap 

PesRWI.R Q"(j•) 
(I'aB/c) 

(HA) nyqox T 

22.4 7 .4±0.6 0.64±0.00 
pp 

5.7 3.I;O.I 0.54±0.03 

pp 24.0 3.5±0.4 0.34±0.0? 

pp (22.4) 2.9~0.7 0.9r!O.I5 
- pp (24) 

Ta6Jnm,a 2 

f•• 
~ 

0.04±0.00 

o.rn±o.03 

-
-

2® 

·~ 
i 150 
{! 
~ 
'O 
~ 

l0, •.. \ . 
~--¼ 

'" 1.35 159 W U, 
m,, .. (r.S/c1) 

<r{w) S'!>o 

A (H&) A 

0.23±0.05 7.o±I.I o.7?±o.n 

0.23±0.03 3.o±0.2 0.69±0.I 

- - -
' - - -

ro - II e.J- M830HOB 06oyamaeTC.R O TOqRH sperum MYJlbTHDSpH(liepuqe-

OROtt MO'A8Jl.H H MO.rteJIH,CDOHTaHHOit DOJ1.RPIIS8Will RB8PKOB. YHS3SHO HS TPY'A

HOCH: ODH08H.HR STOrO aq:q:eHTS B par,ms.x: aTHX MO'A6Jl6fl. B p8MH8X MYJll,TH

nepnrJjepuqeo~on MO'A6Jlli MOl!tHO DOH.RTb PS3Jlll'iH6 CDHHOBWC .x:apaHT8PHCT.HR 

f 0
- H AJ-M830HOB, O,IUlaHO TPY.IUlO 06MCH.HTb 6oJlbmyJO BSPO.RTHOCTb HyJle

BOit npoeHIUI.H CDHHa f 0
-M830Ha Ha HOp,!8Jlb H DnOCROCTH ero o6pasoBa

lU1.R. B MO.rteJIH ODOHT8HHOtt pa,nliSIUIOHHOtt DOJlffpliISalUfll RBSPROB BllCTPOBH

HOCTb cruma g0 -M880H8 06MOH.R8TO.R 60T60TB6HHHM o6pasoM, RaR pe

SYJlbTaT CJl.H.R.llil.R CDOB!l'aHHO DOJI.RPII30B8BWHXC.R RBapHOB B DOT6HIUfaJ18 HOH

q:aitHMeHTa. 0'AR8RO B03fil'IR881; TPY'AROCTb O 06MOH8B.H8M Bll0TP08HH00Tlt 

CDIUla W -M830Ha. 
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~6TB8'0'1'8.R rHaBa nocBJJmaaa nsyqaHlllO 6apnORRWC pasoaaHCOB, o6pasy
JO[JtllXCR B f p -BSaHMO]lElfiCTBKRX npn 22. 4 raB/c. 

XapaRTapncTnRn ll+t(l232)-pasoaaaca nccna,IU>BanncL BO BCSM q:a-
SOBOM o6~8M8. CaqaHna o6pasOBaRHR '1°(1232) onpa.n;anRHOCL B RHRSMa-
T~SCROfi 06HaCTH, r.n;a npOTOHI,I OT pacna.n;a {)0 ~ JO 71'-n.n;aHTHcl:HllHPOBa-
nncL no noHnsannn. Caqaan.R ,1-t-f--n !J.0 

- pasoaaacoB onpa.n;an.RJIHCL 
annpORCHMa~aii cnSRTPOB sq:cI:aRTHBHWC Mace p li""-(oM. pnc. 5) H ,.,-g--_ 
nap COOTB6TCTBGRRO, q:op.tyHoll, aaano~aon (l). IlOHRll8 H Tonono~a-
CRH8 caqaHIDJ ,1+t.pesoaaaca npHBS]lEIHll B Ta6n. 3. 

rich 

4 
6 
8 

IO 
12 

2 
~4 

io 
~ 

10. 

~t. 

Ta6Jnnr,a 3 

CT'(6t+) <i( ll'j p-ij,.) Ci"(p) 

(MO (M~) (HO 

2.0,±0.12 l.6r±0.08 8.25±0.12 
I.58±0.19 O.?s±O.IO 4.43±0.09 
o.8?±0.21 0.14±0.04 1.5s±o.oo 

'+ 0.32-0.19 0.02±0.02 0.3o±0.03 
O.oo±0.15 - -
4.83±0.34 2.55±0.13 -
5.09±0.38 2.48±0.13 14.56±0.16 

PP-t. .. +X + + ++ 4,nchEtO 

f + + + nch•& 

+++++ 

0.f L-__,_ _ _._ _ _.____._ _ _._ _ _._. 

-t. -0.8 -0.6 -0.4 -0.l 0.0 O.l 
X 

8 

u(p -11,.) fl"(ll+<) /J"(ilt+) 

(HI) r(p) 
<r11eu11 t'Yo) 

4.9?±0.13 26±2 O.I6±0.0I 
I.66±0.07 36±4 0.25±0.03 
0.3o±0.03 55±13 0.4o±O.IO 
0.06±0.02 trW-64 o.?8±0.4? 

- - -
- - -

6.98±0.15 35±3 0.23±o.02 

Pnc. 6. 

3aBHCHMOCTL caqaHIDJ o6pasoBa
HH.R 6 +t- -pesoaaaca OT napa

MSRHOit ){ 

[ 

-"""' 

HsyqSHI,I ,Il;Hq:q:apemmanLHll8 xapaRT6PHCTHRH o6pasoBaHH.R 41++_ 
pesoaaaca. CnSRTP f1fJ. HM88T 3RCnOH8H~8nLHHtt xapaRTap, cpa.!Uld 
RBa.npaT nonapaqHoro ru.myHLca ORasanc.R pammM 

< Jol > 6.. = o,2r±o,02 (ThB/o)~ 
Pacnpa.n;aneana ~ (cM. pnc. 6) yRasliBaaT Ha SBMaTRHtt BRna.n; uaaT-
panLHoro o6pasoBaHH.R c,++ -pesoaaHCOB B Haman paaRnnn. 

Caqamrn c:.0 -pesoHaaca ,B o6naoTn n.n;aHTHqiHRa~n npoTOHa 
( p Ha6 ~ 1,5 raB/o) OR83a}!OCL paBHllM rr(e.•) = l,Or±0,24 M6. CpaB-
HaHna C oeqeHHeM 6++-paSOH8HC8 B TOM M8 RHH6MaTnqecROft 06}!8CTH 
(oM. Ta6nn:rzy 3), .n;aaT COOTHOmeHHa 

1..- 0-(61-+, ;,.:."?·) 
j 

(r(6") 
= 2,45±0,60 

3aaqeane ~~ 3 BHT6R88T HS npa,nnonOM8HH.R 06 H30B8RTOPHOM o6M8H8 npn - . 
o6pasOB8HHH .1 -pesOH8HOOB. B OOOTB8TOTBHH O 3THM npa,nn0}!0~8HH8M 
o~eHeao, qTo ~50% npoTOHOB B Haman peaRnnn o6pasyeTc.R sa oqeT paona- / 
.n;oB /:l (l232)-nso6ap. KMMK npa,noRasHBaeT Ha OOHOBaHnn SU{6)-onn
HOBOii CT8THCTHRH SHaqeHHe '7 = 1/2, qTo npOTHBopeqnT 8RCnapHM8RT8nL
HllM .n;aHHllM • 

Hccne.n;oBSRHa onnROBHX xapaRTapnCTHR ·' ti'.,.-peSOHaHca B 06R80TH 
-1, 0 ( J(. ' -0, 5 IlOR83a}!O, qTo saaqeHH.R S}!aMaHTa i f'z '/z. OnHHOBOii 
M8TpHUI,I n}!OTHOCTH npn M8}!HX /1 ~ 0,3 raB/o xopomo 06MCH.RlOTCR MO
,ll;8nLlO O.n;HOilHOHROro odMeHa C norRomaHHeM, a B 06}!8CTH '°-' > 0,6 ThB/o 
noEYqaHO YR838HH8 .· aa BOSMOJKHHtt BR}!8,ll; 'f -06MeRa • 

B saRnmeHHH cq:op.1y]!Hp0Baau ooHOEHlia pesynLTaTli pa60TH: 
l. Cos.n;aao nporpaMMaoe o6ecneqaHHa onoTeMu .ruraraocTHRH ny~a Ra

aa}!a i 9 ycRopnTe}!R H~B3. 
2. Bn8PBH8 nsyqeau OCHOBHI,18 HHRJIIOSHBHHa xapaRT8PHOTHRH M830HHWC 

pesoaaHCOB, o6pasylllltHXC.R B pp -BSam.to.n;eticTBHRX npn 22,4 raB/c: 
a) Onpe.n;aH8HI,I nOHRH8 oaqeHH.R o6pasoBaHKR f 0 (??0}-, w (783)

H KU (893)--M830HOB; OHH OOCT8B]!RJOT <r('J 0 ) =7,4±0,6 M6, <r(w) = 
= ?,o±1,1 M6 n tt(K"*) = 1,59±0,26 M6. 3HaqeHHR nom1wc ceqeHd f 0-

H l,J -M830HOB xopomo COBDann C npa,noR838HH8M MO]lEIHH C}!HRHIDJ RBaPROB. 
6) 0U8H8HO ceqeHH8 o6pasOBaHH.R f 0

- H K'f-MaSOHOB B aHHnrnn.R
~OHHOM R8RaHa; O~JU(a· COOTaB}!R8T 0-aHH (y 0 ) = 3,9±0,? M6 H 
t- aHH(J<'i) = 0,?4t0,27 M6. 

B) 0U8H8HH B8pxHHa rpaHHUI,I ceqaHH.R o6pasoEaHHR f (1270)- H 
Cf> (I020)-M830HOB. 

3. HsyqeHI,I ,rurqqiepeH~anLHH8 oeqeHHR '1 ° -M830Ha. 06aapyll'.8HO, 
qTo: 

a) CnaRTPll no npo.n;OnLHHM napaM8RHllM ,ll;OCT8TOqHo xopomo onHOHBaJOT-
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CR MO'A611I,D CJIWIRID! RBal)l<OB, a TaRE6 RBal)l<-DaJ)TOHROll MO'A6HDD MORT6-
Kapno. rr 

6) Pacnp6'A6H8RH6 ~a HM8_8T 0RCDOR8RUHam,amt xapaRTep, CP8'A
Hlllil RBa,n;paT nonepe~Horo HMnym,ca C0CTaBM8T 

1 2 < f>i >r• o,38,±0,05 (ToB/c) • 
4. Bnep:eue B aRTlll6ap111oa-6ap1110RRHX B8aHMo.ro,llcTBHRX 111sy~eRH.CllHRO

BH8 xapaRT8pHCTIIIRH B6RTOPRHX M680HOB. 06aapyE8Ha 6om,maR BHCTP08HROOTD 
oDHHa ~0 -Mesoaa. B peam:nrn pp-"> f 0 + X npa 22,4 ToB/c aneMeHT 
~-· OllHHOBOil MaTPIIIUH nnOTHOCTJ/1 B nonepe~HOil CHCT8M6 COCTaBM6T 
~o~ = 0164t0,00. Ilony~8HO T8RE6 yRa8aRHe Ha 00lllllj'D BHCTpOeHHOCTD 

CDHHa f,J -M680Ha. STIii pesym.TSTH ll0,1iTB6PE'A6HH aHanH80M ,n;BHHHX peaR
lijlH f.i p ➔ 2:r• 2. U- + H6l1Tpam.HH8 DPH 5,? ToB/c. 

5. BD6!)BH8 B pp -EsaHMO;®ilCTBHRX np111 22,4 ToB/o J/ICCn6'AOBaHH 
OCHOBHH6 xapaRT6PIIICTHRH 1:/t (1232)- H 6° (1232)-pesoHaHCOB: 

a) Onpe'Aeneao HRR.711lSHBH06 06~8HH6 6tt_pe80HaHca; OHO COCTaB-
M6T (j( tr) = 5,f.!:o,4 MO, 

6) Hsy~eHH ,nnqiqiepeHuaam,Hue ce~eRID! o6pasoBaHHR llt~pesoHaH-
ca.-

B) Onpe'AeneHo ce~eRHe o6pasoBaHHR .6° "-pesoHaHca B 06nacT111 ,· 
lll'A6HTlll~HRaUHJ/I npOTOHa. CpaBH6RH8 BTOil E6nH~IIIHH C ce~eHHeM oopasoBaHIDJ 

l)++_pe80RaHca B TOil Ee RHH6MaT~6CROtt o6nacTH YRBsHBaeT Ha 'AOMHRH
PYmtHll BRHB'A o6Meaa o asoTon-cmmoM I• ,f B t -RaHane np111 o6pasoBa
mm A -pesoHaRCOB. STOT pesym,TaT DPOTJ/IBOpe~IIIT llpe'AQR8SaHIDJM RBap
ROBHX MO'Aenell, OCHOBaRHHX Ha 8 l.l (6 )-CDJ/IHOBOll CT8THCTIIIR6. 

Pesym,TSTH, npe,ncTaBneHHHe B ,IU!CC6pTaUH111, 'AORna,Il;l:lBanHCD Ha M8E
,ll,YH8p0,I!,HHX ROHfepeHUHRX B Ey,n;anemTe (19??r.), CTpacc6ypre (19?8r.), 
Ma,nnooHe (1980r.), J!Hcoa6oHe (198lr.) H Ilap1111te (1982r.) 111 ony6nHRo
BaHH B pa6oTax: 
/1/ B.Bp6a a ,n;p. owrn, 10-10919, lls6Ha, 19??. 
/2/ B,V,Batyunya,,,,,V,Vrba et al, Nucl, Phye,, 1978, B137, p, 29, 
/3/ B,V,Batyunya, •• ,,V,Vrbe et al, Czech. J. Phye,,1981,831,p,1353. 
/4/ B.Bpela. Tpy,IJ;H M8lt]JyH8pO;l(HOro CHMDOSJ/lyMa no DOMpHSaUHOHHw.t ,rnne-

HHRM B f111SJ/IR8 BHCORHX 0H8prlllll, c. 141, ll36Ha, I?-20 HOROPR 1981r. 
/5/ B.V.Batyunya, ••• ,v.Vrba et al. Nucl. Phys,, 1979, B151,p.193. 
/6/ B,V.Batyunya, ••• ,V,Vrba,et al, JINR, El-12297, Dubna, 1979. 

PyKO:tmCI, IlOCTYJIB,112 B HSAATeJII,CKHlt OT'AeJI 
6 aBrycTa 1982 ro'Aa, 
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