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OHIWI XAPAKTEPHCTHKA PAEOTH 

AxTya.m,HocTL npo6.11ew. nBccepT8IUIJI nocBJ1111eHS noacxy sgi:ep HoBoro 
THII8 - cynepsgi:ep; np8.ltCT8B.11IDllUIX co6ol CBJl38HHH8 COCTOJDU!IJ{ HyxnOHOB I 

.11enalmero oqapoBaHBoro 6apJ10Ha A~. a TBRllte 11cc.11e,D;oBBHBll o6pasoBaau 
rBnepsgi:ep. 

HMeHBe o6pasoBaHJIJI cynepsgi:ep axcnep&eHTanHo He ycTBHOBJieHo, xo
TJI BM81lTCJI TeopeTnecKB8 OCHOBSBBS: OZB.It8TL, ,rro T8ltlle sgi:pa CY1118CTBym. 
H8Y'f8HB8 cynepsgi:ep JIBBTCJI, .llO-Bll,IUDIOllj', 8.l(BBCTB8HBOI BOSMOZHOCTLE llOJIY
qJ[TL .lt8BHHe O CBOICTBBX B88BMO.l(elcTBd oirapOB8HHlilX 6ap10HOB (cynepoHOB) 
C HyxnOHBMB, UOCROJll,Ky 18-38 llaJIOro Bpe11ea1 ll3BB oqapoB8BBHX qacT!lq 
('f'c,.,ro-12-ro-13 c) 11 MMoro ceireau ax o6pasoBaHu axcnepDeHT8JlLHoe 
JICCJ18.l(OBBHJl8 .P8CCeJDUIJI cynepoHOB Ha RYR,110B8.X np8ltTR8CU H8BOSIIOZHO. 

IIpoqeccH o6p880B8HBJI cynepsgi:ep IIOryT CY1118CTB8HHO OTJ!R8TLCJI OT 06-
pasoBaHBJI rBIIepsgi:ep J1.06H1U1HX ~pBI'lfeHToB • .!Iyqm)re yc.110Bu .ItJ1II poz,nelmJI 
11e,?tJieamn: A 6, aeo6xo.JUOOa .ztJlJI o6pasoBaua: ciynepsgi:ep, pea.usymca BO 
B38BIIO.lt8ICTBBJIX oirapoB8HBHX D-MeSOHOB C HyxnOH8IOI 

D N -/\611'• (l) 

0.ltHaRO COS,l(BH.118 nycntOB D-MeSOHOB CT8BJIB88TCJI c npmmmma.iu,Hol TPY.JUIOC
TLE, CBJl88HHOI C BX MaJimf BpeMeaeu usu. Bo B38BIIO,JtelcTBIIJIX Heoqapo
BBHHHX qacT)lq poz.it8BJl8 118,lt.lI8HHHX /\ ~ ltlB8118Tnecu U0.1(8BJ18HO BBW 
6oJILmol MSCCH /\6,B npeJIIIYDt8CTB8BH08 o6paaOB8HBe cynepsgi:ep IIOZeT npoac
XO.IUITL Ha 'l'SltJIX 8R80TneclUIX BHyTpllJ{.l(epma: 06'1.exrax, R8lt ltJI8CTepa, tli,ny
ltTOBH, KB8pROBH8 uellll'tll JI T.n. ll08TOllj' BCCJ18.ltOBSHJIJI o6pasOB8HU cynep
Jl,l(ep MOryT BCllOJIL80B8TLCJI ,J1,llJl B8Y'f8H.lll CBOICTB sgi:epaoro Be•ecTBa HS 
KB8pROBOII ypOBHe. 

Hsyqeaae rBIIepsgi:ep HHTepecao npez.ite Bcero .ztJlJI noHJDi1BBBJ1.HBB1t0saep
reTnecxoro.rmepoH-HYJtllOHBOI'O Bsa&o.itelcTBBJI. 0.l(Hol KS aa160.11ee BSJt
ma BeJIHqBH, BSMepsreum: aa onare, JIBJili8TCR aHepru cBJrnJI A B rllllepsgi:
pax B,\, ltOTOpaJI B8B8CTH8 .ztJlJI ~20 rmepBSOTOllOB. II08TOMY nOBCR HOBHX 
rHIIepHSOTOllOB JI onpe.1(8J18BJl8 BAB HIX npe.l(CT8ll.11Jl8T saairirrellBHI BBTepec. 

liaJmq11e B rHII8PJJ,Il,p8.X A-ranepoaa .1(8M8T JIX 11eireHHUB .11,I1;8plllDIB wpar
ueHT8MB. IloaTouy asyqeaae npoqeccoB rane.PWpanreaTaI(JIB noiesHo .ItJ1II JIY"l
mero IIOBBMSHHJI JmJieBBJI WPSIVeHTanBH .11,D;ep B qe.110J1. IIp.11 aroM Bazao, qro 
B OTJIHqll8 OT q>paIVeBTOB P8SJIHqHH8 rHIIepBSOTOIIH MOryT 6HTL H8.1(8l!HO B.l(eH
TBqJB1UIP0BSHH HH.IU!BJ!JIJ8Jll,HO. 
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lle.iu, pa6oTH - noHCK JmJieHBJI o6pasoBaHBJI cyneps,ttep JI accJ1eAOBaHJ1e 
o6pasoBaHBJI rJmeplJ.llep B npOTOH-SJtepma B38liDfOAelcTBJISll B q>oT03yYJll>CBIII 
np111 aHepl'JIJ!X 70 B 250 raB. 

Hay,m8JJ HOBISH8. B ,IUICC8,PT8It)IIII npHBeAeHH pesyJll>T8TH nepBoro B H1'1-

POBOI npSRTJl!Re axcnepweHTa no noJ1cxy cyneps,ttep. Haaneao TPJI xaH,10lllaTa 
ll cynePSJtPa. OnpeAeJI8Hli B8,PXHJ18 rpaBBitl,I BHXO.Jtli cynepH,Itep BO B88HIIOA81-
CTBJISll npoTOHOB c SlltPBJIB B q>oT08yYJll>CJIB npJI aHeprJISll 70, 100-150 B 
250 raB. OneHeHa B8,PXHJUI rpaHBna B8po.l!THOCTH 88Xl38T8 /\ ~· a,iu>BMH Ag,Br 

npJ1 aHeprzz 250 raB. 
BnepBlile no.nyq:eHH A8HHH8 no o6pasOBaHDl r1neps,ttep BO B38.IDIOA81CTBJI

.RX npoTOHOB c JJJt.P8Mi1 B q>oTOBMyJll>CH np:m aaeprllSll 70, I00-150 B 250 raB: 
onpe~eJXeaa ~acToTa aa6JIIUteHBJI uesomua: pacn~oB rBnepH,Itep, CAe.nmm 
oneHKH mn:oAa r.1nepSJtep, BsyqeHH pasJIRHHe BX xapaitTepBcTmm. PaBee 06-
pasoBSHBe ranepH,Itep HCCJ18AOB8ll0Cb TOJll,KO B o6Ju!CTB aaeprJII AO 25 raB. 
BnepBee 0,1Ui08Ha~o B,Jt8HTll4)Bn.l.POB8B rBI1ep11aOTOn 1~c. . 

IlpaKTJG8CR8JJ qeHHOCTb. Pesy.m,TaTH A.HccepTanBH Ha npaKTmte nOATBep
llUt8DT BOSMOEBOCTb npDeHeHM .imepHol.qioToaMyJJI,CBB B xa~ecTBe AeTexTopa 
pacnSAOB cynepsutep B 1110:ry-r 6eu :mcnonsoBaHH.npB nocTaHoB:ii:e B 6Y)O'llteM 
axcnep1D48HTOB no noBCRY B BCCJ18AOB8HJm.cyneps,ttep.c 111cnOJ11,SOBaHH8M AO
nOJIBJIT8Jll,HHJ: (BH8111HBX) A8T8RTOpoB, nosBOJUlDltBX nO.nytll!Tb 60J1ee nOJIHYJ) 
111Hq>0Jllanllll O npo,eyxTax pacnaAa cyneps,ttep B_npoB8CTB.BX no.HOR C 6onmel 
CROPOCTbD B HS 60Jlblllel CTS'l'BC'l'Blt8. OIIBcamml B AHCC8P'l'anBJI M8TOA noxc
ita RABOlmix SB8SA" n03BOJlfI8T 0,1Ui0BpeMeHHo·c rioBCROM cyneps,ttep 9qlq)8RTBB
HO npoBO,IUI'l'b BCCJ18AOB8HBe JU)yrBX JIBJ18Hmi, •:Nutmc, Kalt o6pasoB8HJle nnep
H,Itep JI ~pal'M8H'l'OB, noBCR HOBHX rHIIepBSOTOnoB, DOIICR CBepxWIOTHHX ~p· 
B JU). 

ABTop samaeT: 
1. PesyllT8TH nOBCRS cyneps,ttep B npoTOH-.Qepma BS8BMOA81CTBBIIX B 

q>oT081fYJlbCJIB npJ1 aaeprJlla 70 B 250 raB, B ~acTHOCTB, o6HapyzeHme Tpex 
KSH,10lllSTOB B cyneJ)JJ.lU)S JI onpeAeJXeHBe Bepmel rpaHHnB BHXoia cyneP.Qep • 

2. PesyJU,T8TH BCCJI8AOBSHHJI o6pasOB8HHJl rBIIeplJ.llep BO B38lIMOAelCTBH
.RX npoTOHOB c JJJt.P8Mi1 B q>oTOSMyJll>CBH npB aneprllSll 70 B 250 raB, B ~acT
HOCTB, o6HapyxeHH8 rJmepBSOTOna 1~c. onpeA8J18HH8 ~aCTO'l'H aa6Jil),lteHJIJl Me
somua: pacn~oB nneps,ttep B oneHRY HX mn:oAa. 

Anpo6amw; pesyJil>T8TOB B ny6.mmaI.IBB. PesyJ1b'l'8TH, npBBeAemme B ,1UiC
C8PTanBB, AOKJI8,vmanBCb HS XYIII M8%,JtYH8p0,1UiOff ROHq,epennun no 4)B3HK8 BH
COKBX SHeprlJ! (T6BJUICB, 1976 r.), IX EBponeflcROM cmmoseyMe no 4)HSBK8 
xocMB11ecKBX Jll"{el (Komne, 1984 r.), Pa6o~eu coBemaHBB no o6pasoBa~ 
rBIIe.PJtllep B nonc:ey cyneps,ttep (,Ily6na, 1984 r.), ceccwa: 0TAeJiewm .smep
aol q>BSIIRB AH CCCP, sace,JtaHBJIX foT09UYJll,CBOHHOro ROUBT8T8 owrn B Hayq
HHX ceMHHapax JlHII OHffil. 

Ilo MaTepBanau 'AJJCC8PTanBB ony6JlllltOB8HO 8 pa6oT. 
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CTpyxnpa B o6'I>eM .1111ccewawr11. ,bccepTSit)IS COCTOIIT Jl3 BBeAeHU, 
Tpex rJiaB, 3aRJmqenu JI llpBJIOll8HJISI. CoAepuT 152 CTpaHJIItH M8.IUHOIDICHO
ro T8RCTa, BKJIJJ'iSJI 33 p111cymta, 17 Ta6Jlan JI CllJIICOK rn,upye11ol JIIITepaTy
PH 113 132 H8111M8HOBaHd. 

CO.ICEP!AHHE PAIDTH 

Bo BBe.ll8HIIIJI omroaBa CTpyxTypa ,IUI~C8P'l'anBII. 

Ilep:eag rJXaBa nocBJm1eHa OllllCaHBD axonep11MeHTa no no111cxy cynepiJJJ;ep 
B q>oT08yYJibCBIII Hero pesyJlbT8TaM. Pa60TH 6WUI Ha~aTH e~e AO axcnep1111eH
T8JlbHOro 06HapyxeHBJI o~apOBSHHHX ~aCTHn cpasy nocJle npeACR888HBJl BOS~ 
MOllUIOCTB o6pasOB8RBJl cynep.imep (TJDiltl!H A.A. - HI, 1975, T.22, c.I8I). 
IlpB nocTaHOBKe axcnepBM8HT8 6HJUI y,J'l'eHH Ollil,Jt88MH8 CBOICTB8 oynepH,Itep, 
CJ18.JtYDltll8 BS OCHOBHllX OBOICTB o~apoBammx ~8C'l'Bn: 

- 6oJU,moe &HeproB9'AeJ1eH111e np11 paoII8,lte cyneP.Qep 11s-sa 60Jll>mol Mac
cu /\ ~ (11/\t = 2,28 rsB) QSP = 11/\t - ~ ~I,~ raB; 

- M8Jlli8 npo6erB AO pac~ (R .=;10-20 IIKM) JIS-38 118JIOI'O BpelleHB 
llll!SHIII /\ ~ ( 'L At...., 2• ro-l C) ; 

- 60Jlblll8JI B8poJl'?HOC'l'b pacn~ ~ynepH,Itep C IIOilyCR8Hll811 OTpaHHHX 
~8CTBn ( ~ 95%) II JI8JITOHOB ( ;v IQ%) ; • 

- 06pas0Baa11e oynepJJ;lijla ~o.llllHo conpoBOXJtSTbca 1cnycxaa11e11 e~e OA
nol 0118,POBSHHOI (C = -I) 1J80TBnf,I B CIIIJ1J' coxpaaeHU KBaBTOBOro 
'IJICJia 01J8p0B8HU B CJIJII,Hia B38HYO~elcTBllJIX. 

B R8~8C'l'Be ~8T8ltTOpa pacII8,ltOB cyneP.Qep 6HJia BH6p8Ba ~epaas: q>oTO
SMyJibCJISI, o6JX~Dlt8A: Jiy,JllllDI npooTpaBcTBeHHHII paspeme9e11 ( "'l IOOI) :as 
Bcex CY1118CTBYJIIIIIX B H8CTOJllll8e Bpexa: TP8KOBHX A8T8KTOpoB • .IlOCTOIBCTBOII 
4)0TOaMYllCHJII JIBJUl8'l'CS T8.ll8 B03■0llHOCTb T011HOI'O OD,PeA8J18HBJl SHeprBB, 
T.ma 111 3HaR8 sap~a ('A8ll8 np:a OTOJTC'l'BIIII lllaI'BHHOro noJIJI) llJIOHOB, lt80-

HOB, npOTOHOB B ~-rHIIepOHOB B CJly,J88 IIX OCT8BOBRJI B q>oTOSJlyJlbCIJI no 
11s11epeHJIJDI npo6eroB, BOHBSanBB II MHOI'OKP8THOI'O pacce~. 8 '1'8U8 no 
xapaxTepy OC'l'8HOBH. ll!leBTJ!q>JIX8IUUI npllpo,ItH 1J8CTQ (6es onp8A8Jl8HU SHa
lt8 sapsma) BOSHOJEHa II B CJiy11ae ll BwreTa BS q>0'1'08yYJII,CJIIB no 111s11epeHXJDf 
IIIOHBSanBB B MHOroxpaTHOrO pacoezBU~ eCJIJI IIIX DmyJlbCH He npeBOC:XO,JVIT 
~l-2 raB/c. Ilpll STOii BOSMOllHO OTAeJleH:18 KSOHOB OT llllOHOB JI npoTOHOB, 
~o Jl!MeeT 6onmoe SHa~eHB8 npB nollCK8 cynepJtllep, nOCKOJll,ity DmyJll,CH 
K80HOB OT pacnaAa /\ ~ - Ir + I He npeBOCXO,JVIT 0,82 raB/c. 

C JU)yroit CTOPOHH, 4)0T0911)'JU.CU .IDWl8TCS Y.,tl06HHM np116opo11 .ltllSl,l!lc
CJ18AOB8HBJI rHIIep.Qep, ~o noSBODJIO npJI no11cRe cyneP.Qep ll8paJL!IeJll,HO 
nOJIY"Ul'l'l> AaHBHe no o6pasOB8HD> rJW8.(XWSIV8BTOB. 

C nenr, no11cKa cynepH,Itep ABe q>oTOSMync11omrae Ra11epu, co6pamrae 
13 90 CJI08B 4)0T08yYJI1,CJIIB liHI{qiH-EP-2 paS11epo11 200xl00:x0,6 M113 (T.e. o6~-
8M ruuutOfl Rm48PH ~ l JI) , 6wur 06Jll"{eHH npo'l'OHBMlt c 8HeprHel 70 rsB Ha 
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ycxopBTeJie ~BS ( CepnyxoB). AHanornaaa xmrepa 06'!.e11011 ~2 JI dWia od.ly
qeHa ll,POTOHaJOI c 8Heprxel 250 raB Ha YCKO,PllTeJle IHAJI (EaTBBJIJI). 

Bcero B Kallepax, od.l:!yqemrax ll,POTOHBIIB c BHg.PrBel 70 rsB, npB.ll,PO
CMOTpe no llJIOlll8Jt)II dHJio saperBCTPJI.POB8HO I,25-IO, a B ItaMepe, od.l:!yqeH
HOI ll,POTOHalll C 8Beprxel 250 raB, - I,I5°I06 SBes,It. Hs od11tero xOJIBtJeCT
Ba BS8J!IIO,ItelcTBHSIIB nepB!iAHBX ll,POTOHOB c E.P = 70 raB JtBJllIJ)'l'CH 5,34-I04, 
C ~ = 250 raB - 5,27•I05 SBeS.It, 8 OCTam.HHe SBeS,ItH - 8TO B88D!O,ItelcT
BM BTO,PJl1DIHX aapuemmi; B HelTpam.ma qacTmn. Cpe.JtB BTOpliAHBX B88D0-
.1telCTBd B R8118pe, odJiy,ieHHol ll,POTOBSIIB c Ep = 250 rsB, OKOJIO 4,26•I04 

SBeS.It odpaSOBaHH JlB.ltB.PYJ)IIIIDl.11 ll,POTOH8IOI c aBeprBel "'I00-150 raB. 
.It.xii ycxopelillll noxcita cyne.PJl,ltep dHJI npBMeBeH cne.1t1SJIDHHI 11eTo.1t npo

CMOTpa - lleTO.It "nolma SBea,It". 8ToT MeTO.Il S81tJJJ)q8eTCH B perBCTPBIUIB 
np1 npoc110Tpe no nJIOlll8.10f codHTd, cBaSammx qepmDI cJie.1to11, des npocJie-

.UBaHl!SI Bcex c~e.1toB BS Ba!bteHHoro Bsaioro.1telcTB.l!Sl B des .1teT8JJI,HOI sapB
comt• COdHTllll. B .JtBCC8,PT8Itlll llOIC8.S8HO, ~o TSJtOI ll,POCMOT.P ll08BOJIH8T 
saaqBTeJIDHO YB8JllABTD CKOPOCTD llOBCR8'B88lDIO.ItelcTBd B He npHBO,ItllT K 
llOHDemm aqxlleKTBBBOCTJI perBCTPSitlll COdHTd TBll8 p8Cll8,ItOB ranepsmep. 
MeTO.It llOBC.K8 "nolma SBeS.It" ,It88T BOSMOZHOCTD llCCJI8.ItOB8TD Jllldse KB8SJI
CT8dDDHH8 SIB.lleHl!SI, H8llp1Mep, CBepXIIJIOTHHe gpa, £8.ItBOBKTIBHOCTD HOBO
ro TJllIS J! .JUI· B odJiacTB BP8M8B USHB .IlO ro-13-ro- 4 C 11 JllleeT xopo11111e 
nepcneKTBBH (011. EyBJITOB C.A. - 81UR, I979, T.IO, c.658). 

B pesynTaTe npOCIIOT.P8 cpe,JtJI BTOpJABJa.sBeS.It, CM38HHHX C .PO.ItB
TeJil,CKJIII( B88.IDIO,ItelcTBll811 qepHIDI CJI8.Il01f ,ltJJBHOI .IlO I,5 1111, dwro saperBCT
Pll,POBBBO 92 11esomna pacll8Jl8 rBnepsmep B TPB codHTBSI c BJl,lUIIII:IM aHepro
:eaneJiemre11 ~JI.It>0,3 rsB, KOTopHe 11oryT dsu BBTepnpeupOBaHil ItSR pac-: 
ll8.ItH cynepsmep. 

MJmpoq>oTorpaq>BB B cxew &Tll codsul noKSsaHH Ba p.11c.I-3. Kpoue 
8HOll8JIDBO (iOJil,mOro Bll,IUDIOro 8H8proBH,It8JJ:eBU 8TB coeiHTBJI OCIJI8,It8D'l' CJie]J.y
DlUDIB ocoeieHBOCTJDIJI (CM. TaCi.7mizy I): 

- 118JIH8 paCC'l'OHBJIII 118JlfJ.lY Il8B'l'p811H ".ItBOlma SBes.n". R ~2-4 MKM; 
- doJIDmaJI B8JDl1UIB8 ae.1tOCTaJJ1tero nonepeqeoro mmynca 

PT -0,5-0,6 raB/o; 
- B nepBHX .ltBY]: COdiiTBSIX donmaJI B8JUiqJ!B8 ~l'I.Il (I,O B 0,6 rsB) co.: 

qeT88TCH C OTHOCHTeJll,HO MSJIOI B8.lll111BHOI ll,PO,ItOJil,HOrO mmyJIDca 
pi,-,0,2 raB/o, a B Tp8TD8H codHTlll'I ~Ji\,ll' P; B Pf npa1tTnec1tB 
O.IlBBaKOBH - 0,45 ra~. 0,62 B 0,59 raB/c COOTB8TCTB8HB0i 

- yrJIH BHJieTa qipaIVeHTOB SHS'IJJ!ITMDHO doJIDme yr.na pasJieTa OCHOBHol 
qacT.I JUmBeBHX c.ne,ItOB B dHCTpHX smepHHX qipan.reHTOB - IJ1 ~ 60°. 

AHSJlBS qlOHOBHX nporteCCOB, l!MBTE.PYDJIBX pacn8,ItH cyne.PHJtep (BSJIOlteH
mrlt B IlpJIJIOJt8HJJ'II), ll0K898JI, ~o HSBdOJJ:ee C8,PD83BHIIB llCTO'llOIK8Mil qiona 
stBJUll)TCJi 8HBllI'1UlmUUi 1(8,It.ll8HHHX 8HTBII,PO'l'OHOB (Tp ~50 MBB) B neynpyrne 
B88llllO,ItelcTBU JIBBHema qaCTBil B Benocpe,ItCTB8HHOI CSJmsocTB (,Ito IO MIW) 
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OT po.iurreJU>cltBX BsamronelCTBd C IUUtyllUD(CH ~epHSM CBJISYJIIDDf c~e~oM 113-
sa HaJIOllteHHH Ha Hero ~yrn: c.nenoB. O~xo q>OHOBlle C06HTHH OT Heynpy
rJilX B38BMO~elcTBd JlllBHema ~CTIIIt CKOH1J;8HTPHPOB8HH B npe~CJI8% ysxoro 
T8~8CHOro yrM (c yrJim4H B~eTa no 10°) B He npencTaBJ1111l'l' OIISCHOCTH HS-
38 Toro, ~TO B xa~eCTB8 Ka~lf.ll8TOB B cynepsrJtpa OT6Bp8JUICI, C06liTBH c yr
~OM M8ll,lly CBHSyDmn4 H nepBJAHHM C~8,JUIMH 60JU,me 20°. Kpoue Toro, o6paso
BaHHe Haibtemrux C06HTd neynpyrmm B38.ID,{OnelCTBBJDIH J1BBH8BHX ~8CTHQ DJ1B 

6HcTpHX JJ)tepma wpan.ieHTOB Tpy,tO{O 06'1.HcHHTl> BBl'IJIY cooTHomemm ~Ill.!. P; 
H Pi. F.cn 8TB C06HTJUI SIBJUIX)TCH SBeS,ltaMH OT ammrBJimUIB M8.lt,l!eHma p, 
TO HeIIOWlTHH BX KOHlJ;8HTPSQBH B HCIIOcpencTBemiol 6JIH30CTB OT PO.IOITCJll,C
ltBX BsamronelcTBd H OTCJTCTBHe SHHlll'UHlJ;BoHma sBesn c ~epmm: c:rui:sYJ)
lllllM c~enoM Ha paccTOHHl'lSIX OT 4 MRII ~o I,5 1114. 

B c.ny,:rae o6pa30BaHBH cyne.PH,?tep, HSIIPOTBB~ nOJllalH Ha6JilutaT1'CH HMeH
HO TSKH8 oco6eHHOCTH. II09TO~ 8TB C06HTU 6wm IIpOaHaJDJSHpoBaHH K8K 

pacnanH cynepJJJtep. IlpB 8TOM npenuoMraJioc1,, ~o ne~ocT8Dlld nonepe1IHHI 
mmyJll,c YHOC.BTCH nelTpanHol oTpaHHol ~CTJD:tel (l{O 11JIJ1 /\) - ~ = -P;. 

IlpH KHH8M8TJAeCKOM ruIMBSe BapI,HpOBMCH npon()Jll,HHI JDmY.!ll,C Heh
~Hol CTpaHHol ~SCTHUl,l ~ (BJIB HMIIyJll,C cyne.PH,?tpa PSP =Pf+~) • .IlJIH 
ltS.I,ItOro sna~eHBH Psp OIIP8'AeJIMBCI, IIHB8pH8HTH8JI 11acca IIPO.nyRTOB pacnana 
"'sP C Y'J8TOM H81TpMI,HOI ~SCTBitH. B8J.IFIBH8 aueprHB CMSII /\ 6 

Bc = IIHO + II A! - ~ • ( 2) 

rne IIH0 - uacca H.JU)a-OcToBa, a TSKll:e BpeMH npo~eTa ~o pacnana tsp• 
Ora6BnH!le cynep.lJ)tpa NOryT CYJ118CTBOB8TI, np11 yc~OBBB BC> 0. Haa6o

~ee peaJIHCTIAHlie OQemtH (starkov N.I., Tsarev V.A. •- Nuel.Phys., 1986, 
v.A450, p.507) llOKaSSBaJ>T, ~TO naze B CBNHX CHnHOCM38HHiit cynep.lJ)tp~ 
Bc B.PJJ.Jt ll MoxeT 6HTb 6o~ee IO MaB. IloaTOMJ o6MCTb nonyoTJDmX sHa~eud 
Bc 6Wia npuwrra paBHol 0-IO llaB. IlpHMep saBBCHMOCTB B0 OT Psp np11BeneH 
HS pl!c.4. 
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Pnc.4. 3aBBCli!YOCTI, &HeprHB CBHSB Bo 
OT_ mmy.ru,ca cynePH)tpa Psp .Il)lll pac~ 
nana ~e - /\ n+n+u-ppp B co6HTHJ1 I. 

7 

B Ta6./nme 2 npe,1,;cT8B.lleH!l pe
syJU>TaTH aua.usa (cxew pacnana, 
sna11euu mmyncoB cynepJJ.Itep Psp• 
HelT~Rol 11acT11ns P0 H BP8KII 
npo~eTa ~o paonana t 3p, np11 xoTo
PHX Bc = 0-IO MaB), noxasimaJ>
lltli8, 'ITO DC8 TpB C06HTBH NOryT 
6HTI, HHTepnpeTBpoBaH!l RBK PSCIJa.JUl 
cyne.PH,?tep. IlpH 8TOH HyDO Ont8TJITI,, 
~TO JDmyJU,CY cynepJJ,Itep, npB KOTO
pux Bc = 0-IO MaB, BMellT saaqemm, 
:xapSKTepHSe .Il)lll JJ)tepma: <ppaIVeHTOB 
H I'JIII8.PJJ.Itep. Himyncs EettTpa.n.nHX 
CTpamna: ~aOTHIJ; Tmate He IIPOTJIBO-



pe'i8T BOSMODOCTJ!I pacmma A 6 BByTpl!I cynep.lU{e p Ha K0p + IIHOHll m Ha 

C, /\ II+ + IIJ!IOHH, T.R. M8RCJIM8J!J,HO BOSMOZHHe l!MIIyJil,CH i<0 B /\ OT pacmma (') m N C-- • + 
'1 c--. ~ ~ ~ m_ ...... - A O B noxoe coc-r8B.lllrol' 0,8? B 0,86 raB/c cooTBeTcTBeHHo. EoJII,mol mr-
S 'r H 'r N° 'T ~ nync /\ BO BTopou co6HTBH sSMeTHo YJ4eH1>111J11TCSI, ecJilil cpe.IUf npo.nyitTOB 

~ /1\ t'1 /I\ ~ a p8CII8,!t8 DeeTCJI XOTSI 6H O,IUfH HelTpOH J!IJlJI n°-11esoa. 

~ , 0 o o __, _ HaH6onmd mrrepec npe.n:cT8BJ111eT II8pBoe C06UTHe, B ROTOPOM H8PJJJtY 

+> a , C R8H,1Uf,I(8TOM B cynep~ 06Hapyzeaa BHJllta (CJie,IUI V1 Iii V2 H8 pBc.l), 

~ reo11eTpnecRB BOCCT8HOBJ1eHHSJ1,Bep111BH8 ROTopol H8XO,IUfTCSI Ha paocTOJDUID 
c, C-- HOl Nil) 0 

j 
~ ~ w ~ ~ q -o 6,~2,8 MKM OT Bepmmm nepBJ11moro Bsanro,n:eitoTBBJI. Cor.nacHo BSMepemooa 

~ J . ~ '( 9 J < §' . HO~S8$!l!I l!I IIHOroxpaTHO,rO paocesnum (I/Io= 0,94±0,0_ 2, P)= 0,84±.0,07 . 
0 ~ w. ~- 'ffi. I:'- CG 111 , - raB/c), ~aJ(SOJiee Bepo~~ 1(,ll;eHTJ!I~~ 'IJ8CTHnll,J, ecT:& K-Mel;IOH. ~8TO- , , 

P.. o o H o o = ...... uy BJURa 11ozeT 6mz. mrrepnpeu,POBSHaiE Kate pacna.It ir>-11esosa aa x+n · .. 

~ ! I ~ <1i1xu ,.= I,6~8·1~ TaB). Ba BP8MII 0,36~IO-l~\,· BJlB Ha K+u-~~(118 A~e-
~ ' ~ {¥ · '. .. .'µ, ,,' •.'.(((0,!XL~-4I)".'to·1~·c., · ,,~·., .... r,• 1 '•,•tt._' ·, .-~~--
Cl> o' 0 ' '' _, flil"""V~ ' ' ' - - " ·,' ·"' 
~ u oo o M E< • Ko,uqecTBO l{x)BO~ ,<;O(jH'fJI, )DIBTJipyPIIIX, 0,I(HOJ!J,P8118HHO pacmm cynep- ;, 

: ~ ~ ~ ~ lq_ 3- ~ a HJU)a 11 B~ftj)8Jll,BOI O'RlrB!i~OI 'IJB~T- B ·II,P~MO'f1)epoM 06'r.'3Me -l{x)TO&MyJIL- .·•: 

Ill ~ ~ Vl ~ ¼1 ~ ~ g< ~~B ue µpeB~eT ?•I□- • ~ 'JI.B'YX .zu>yr,n. R8H,lUf,I(8TOB KOJIJA8CTBO ~HOBHX 
~ !!a, • • H. !!! Ill C06HT.d .PaBHO 0,2 B I□-5 (ii TpeTZ.eJI C06HTBB RaB.llil,It8T B cyne.PH,lij)() Hal,n:eB 

I 
t/l O H ... __, . 

p., b O BO B88BMO,ItelCTBJ!IB BTOPJABOI 'IJSCTJmU C J!MIIYJII,0011 ,.., 13 raB/c. l{x)H .Tt11SI Ta-

o rJ ':: lU!X B38HMO,ItelcTBBI Hime l!IS-sa 11eBz.mero ce'IJeHBJI po:amelll!SI p). O.n:uaxo Be-

ll! ~ g !!a, Ba6Jm,IteBBe BelT,PSJll,HHX CTpammx 'IJSCT~. a Taltlle 8CCOU)a8THBHHX IISPTHepoB 

gj ! oi:= + : p..tll /\6 B .ItByx C06HT!i1JDC J!I BesHaIUle SHaita 38.PJUlS K-MesoHa B nepBOM C06HTBH, 

! t:cl El . _§ ....., ~ t;1 XOTSI 11 Be IIp0THBope'IJ8T BBTepnpeTruum Hal.n:emmx C06HTd K8R pacna.n:oB cy-

8. ~ + M + H ~ i nep.lU{ep, TeM He MeHee He llOSBOJlSIDl' O,ltH03H8llHO j'TBe,PJr.ItaTl, 0 H86Jlll,IteHlilliI 
& H _§ _§ VJ Cl> 0 ~ cynepanep 
Cl> 0. El ..f Cl> Ill • .,.. • 

ti o,....., + + V/ • 
11 ~ §' BepXRliJI rpaBlilua BHXO.It8 cynep.lU{ep B npoTOH-JU{epHHX B88lWO,ItelCTBJilJDC 111 O t:cl,J;l=:O C'> El O 

I 
+Ii:= /1\ '? ' ''( • ~ • g I B l{x)T08yYJil,CJ!IB Ha 90% ypoBH8 ,ItOCTOBepHOCTD p8BH8 

~ HHO r/r9. la 5 
+Ii:= __, o, o, /1\ ~ I\\ ~ = fsp ~3,I·IO- IIPB E = ?0 raB, 

i ij + +1 +I,...:::!, ~ .:::!, : i fsp ~3,8•1□-5 IIPB ~ =_ 100-150 raB, 
tQ !lI = i:=... 0, -6 
2 g o +1- +1 ~ o tsp :s:;3,1.10 npl!I = 250 raB 

C. < i:=i:= p..~ 

111 t Q - 0 o, • ~ Ha 0,?U{O Beynpyroe BSam.ro.n:eflcTBHe • 01'8 B8Jllil'IJBH8 Ha 2-3 IIOps;ltlt8 HBJlte, :a 1;:.::;< 0, !!a, 
Cl) p..tll 5 'IJeM BHXO,I( rHIIePJJ,Itep IIPH TeX :s:e aHeprlilJDC. 

~ 0
0 

f f &: 'G:I i B npe,ItIIOJIOllteBHD, 'IJTO ce'IJeHJie po:E,JteBlilS! /\ 6 B pp-Bsruwo.n:ettcTBlilS!X 

~ t m i llPH E.P 7 250 raB paBHO 8 J.nt6H, C,I(eJiaHa o~eHRa BepXHetl rpamuni ,I(OJll!I A 6• 
=u ~ Iii III o6pas;yDl!BX cyne,PJOU)a BO B88JWO,IteflcTBlilS!X ll,POTOBOB c Ji,IU)mlll Ag ,Br II.PH 

~ ~ ~ tQ il 8BeprHJI 250 raB. Ha 90% ypOBB8 ,ItOCTOBepBOCTD 8Ta BeJIB'IJHH8 ,PaBBa 

u· 
0 

~ ( g ~ 611!~4,0•I0-3, 8CJIB6(pA-J\6)~A1, 
'15 :a 6,1+ ~8, 7• ro-3 •. ecJIJJ d (pA --A!>~ A2/3. 

Cl) I ill 
O 

C: _ ISi Ill + c. t 
H N (') CD - . ! t::I ~ ~ IE 3nait SSPJJ.Ita RaOHa HeD'SB8CTeB; II,Pe,ItIIOJlOll8IDie, 1:JTO OH IIOJIOUTeJieH, oc-

8 IN + HOBSHO Ha rBllOTese 06 o6paSOB8BD'D cynej)JJ,lij)8 B n°-uesoHa. 
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Bo BTopol rJiaB8 paccMOTpeHH COBpeMeHHoe COCTOJDU!e H nepcneKTBBH 
<pBSBKB cynepH,Itep. HMeDIUiec.11 }.tamme o Maccax 011ap0Bammx 6ap110HoB (Agui
lar-Benitez M. et al. (Particle Data Group) - Phys.Lett., 1986, v.,170B, 
p.1) noSBOJISDl'l' C}.teJIBTI, BHBO}.t O TOM, 'ITO TOJII,KO /\6 M0%8T o6pasoBHBaTL 
CTa6BJll>HHe OTHOCBT8Jll,HO CWll>Hia pacn8}.tOB cynepH,IU>a. (HlrrepecHHe BOBMOX
HOCTB MOryT BMeTI, MeCTO B C.llyll:ae ::::c-6apBOHOB, COJ.t8PlEallUIX ltalt o~poBaH
mrlt c-napK, TaK B CTpaHHHI s-KBapK, BBJJ.nY 6Ju!BOCTB CYJ,GIH MaCC ..::,c B 
HyltlIOHa H cywm Mace /\ 6 H /\.) 0}.tHaKO c~eCTBOBaHBe CTa6HJll,HJa /\ ;-cy
neP.11].tep saBHCBT OT cBolcTB noTelllll!ana /\6N-BsaBMOJ.telcTBBI, KOTopee B 
P.11}.te Baxma: OTHomead OTJil!'lamC.11 OT /\N-BsaBMOJ.telcTBd (Starkov N.I., 
Tsarev V.A. In: Proc. of 1986 INS Int. Symposium on Hy.pernuclear Phys-
ics, Tokyo, 1986, p.247 B CCH.lllUI B 8TOI pa6oTe): ' 

- I\ ;N-noTelllll!aJI ocJia6JieH Ha ,., ~ no cpaBHemm c AN-noTemniia
JIOM HB-3a OTCYTCTBB.11 o6Meaa CTPaHHHMH K- H irf-11es0Hmm B yueHr 
meHB.11 KOHCTaHT CB.IIBB /\ 6 c 111esoHaMl!I BCJI8.llCTBBe 6oJlbmel 11acce A6'; 

- ityJIOHOBCKOe OTTaJlltllBaHBe BB-38 HaJlH'lJl.11 nOJIOUTeJlbHOI'O saps.nay 
/\ 6 nrpaeT BaimyD poJlb, oco6eaao B JieI'ltBX B Tae.ma cynePH,IU>ax. 

PesynTSTH paSJIH'lBHX TeopeTH'leCKIX pa6oT noKSSeBam, 'ITO c~eCTBO
BaHBe cTa6Bnma: cyneP.11}.tep B8Cl>Ma Bepo.llTHO. 0,lUlaKO BMemtdc.11 npoHSBOJl 
B BH6ope Tex BJIB Bma napaMeTpOB npl!BO}.tl!T K CBJ!bHW pa3JIH1JBSl?d B ouemtaX 
B8Jlll'lBHlil aaeprBH CB.IIBD /\ 6 B cyneP.IIJ.tPSX B ,Jl8Jlte K Heonpe,lleJieHHOCTJIM B 
BOnpoce O c~eCTBOB8HIIH Tex BJIJI HJna: cynepH30TOnoB, oco6eHHO B 06.nacTB 
MSJIHX l!I 60Jll,IIIJJX A. Il08TOMY .llOK83aTeJII,CTBO c~eCTBOBaHB.11 cyneP.11}.tep Ill on
pe,lleJieHBe 8HeprBD CB.113H XOT.11 6e O,llHOI'O cynepHSO'l'Ona npe,llCTaBJlll:eTC.11 JICR
JIIRBTeJII,HO BamraM ,llJl.11 paSBBTBII qll!IBBltB cynepH,Itep. 

Hsyq8HH8 C noMO!l1l>D cynePJl).tep B3aJIMO,llelcTBd 011apoB8Hma: 6apHOHOB ' 
C HYKJIOH8JIB MOXeT OKSBaTLC.11 6oJiee BHqlOpila'l'HBHHM ,llJl.11 nocTpoeHB.11 e}.tl!HOI 
TeopBB 6apBou-6apBoHHHX B38HMO.llelcTBd no cpaBHeHBD c /\N-B381!M'O.llelcT
BWIMB, 'l'aK K81t 113Y'leHBe C nOMOll1l>D nocJie}.tHBX 'l'aKBX aqxpeK'l'OB, KaK BJIB.IIHBe 

M8CC 6apBOHOB Ha BeJIH'lHHH KOHCTSHT CB.11311 BJlB P8J.tBYCOB Kopa He npe}.tCTaB
Jl.lleTC.11 B03MOEHHM BBJJ.nY 1118JIOI'O OTJIB'lllJI wacc /\-r11nepoHOB B HyKJIOHOB. 

JI.Pyrol :ewmol npo6JieMOI B H8CTOJD11ee BpeMl! .IIBJI.lleTC.11 o6pasoBaHBe B 
Ha6JIIJ.lleHB8 cynepH,Itep. BBJJ.nY OTCYTCTBB.11 nyqKOB D-N8SOHOB nOBCK cyneP.11}.tep, 
B 6JIDalmeM o6ospBMOM 6y;nymeM B03MOxeH TOJII,KO BO BBaBMO,llelcTBHBX Heo11a
poB8HHHX 11acTim. 0.llHaRO 11s-sa 6oJU,mofl 111acce /\ 6 pox,tteHBe 111e,I1,11eHma: /\ 6 
( T. e. C BMnYJll,CaMB, MeHLmnm JIJ1B cpaBHmmMB C qiepr,111-BMnyJII,COM H)'ltllOHOB 
B HJt.Pe kF ~l,35 qu-1 = 0,27 raB/c) KBHeMSTB'l8CKB nO,ll8BJieHo: .naxe C 
yqeTOM <pepMB-}.tBB.ZeHB.11 HyKJIOHOB B HJt.P8 MlJHBM8JII,mrlt BMllYJll,C /\ 6 COCTaBJlll:
eT ,.., 2 raB/c, nosTor.sy BepomaocTL HX sanaTa HJt.POU Mana. Kalt 611.110 noKB
sauo B pa6oTax (CTapKOB H.H., UapeB B.A. - KpaTKBe C006!lleHB.11 no qilISBRe, 
1984, 5 12, c.24; Starkov N.I., Tsarev V.A. - Nucl.Phys., 1986, v.A450, 
p.507), HaB60Jiee BHI'O.llHW OKBSHBaeTC.11 o6p8SOB8HB8 cynepH,Itep BO BS8BMO-

10 

I ! 

f 
J1. 

j 
I 

,llelCTBB.IIX HaJieT8DIIBX 'l8CTHU C MHOrOHyKJIOHHmOI'. BffYTpllH,llepHmra acCOil]ISJlB
JD!HTBIIa ~OHOB, 8,llpoHHHX Kanen, MHOI'OKBa.PKOBHX uelllltOB JI T.n. Bepo
.llTHOCTh o~aSOBaHJI.11 cyneP.11].tep B T8KJIX BS8JDIO~elcTBB.IIX COC'l'aBJI.lleT 
,.., 10-5-10 OT Bc·ex ueynpyru BSaJIMO,llelcTBBI. IlOBTOMY BCCJ18.llOBaHJle 06-

pasOBam!J{ cynepH,Itep MOX8T 6eTI, IICnOJII,30BaHO ,Il,ll.11 no.llyll:eHll.ll ,llOnOJIHIIT8Jll,
HOI .HHqlOpwail]IB O CTPYK1'YP8 HJt.P8 B RBapKOBHX CTeneH.IIX CB060}.t9 B HJt.PSX. 

l{poue OllllCeBaeMoro B ncceJ)'1'8JlBB sxcnepmreHTa, .IIBJ18Dlleroc.11 no cy
TB e.llBHCTBeHHHM neJieHanpaBJieHHSM OIIHTOM no nOBCKy cyneP.11}.tep, TOJ'll,KO B 
J.tBYJ: 8KCnepBMeHT8JII,Hia pa6oTax, nocBJD11eH1WX nOHCity o~apOBaHHHX ~8C'l'Bn, 
o6c~8Jl8CI, BOSMOXHOCTI, peI'JICTpaitlB CB.IISaHHHX COCTO.IIHJII 011ap0Bauma: 6a
PBOHOB C H,ItpaMH. 

B pa6oTe Coremans-Bertrand G. et al. - Phys.Lett., 1976, v.65B, 
p.480 cpe}.tl! 62302 BBal!IIO,ll8flCTBBI npoTOHOB c 8Hepr:ael 38:J raB c HJt.PaMH 
B qlOTOSJIYJII,CHH 6HJIO saperHCTPBPOBaHO 140 paCna,llOB I'KII8pH,Itep, O}.tHaRo BIi 
O,llHOro C06Ii'1'1UI C 60JII,IIIBII 8HeprOBll}.teJI8HlleM UJI co CTP8HHHMB 'laCTBUBMB 
open npoJ.tYKTOB pacn8}.ta B 8TBX co6HT:aax He 6Wio o6aapyxeuo. 

B pa6oTe Bozzoli W. et al. - Lett.Nuovo Cim., 1977, v.19, p.32 
cpeJUI 16098 SB83.ll, saperBCT.PB.POB8HHHX B 4)0T09MYJII,CW, 06.llyll:8HHHX npo
TOHaMH c SHeprHm,IH 300 H 400 raB, He 6HJIO Hal,zteHo HII O,llHOI'O K8B}.tB.Jl8Ta 
B cynePH,IU>o, B Ka~ecTBe ROTO.PHX paccuaTpllBaJIHCL "rBnePHJt.Pa" c npo6erou 
R ~30 MKM B 6on11111M aHeproBii,lleJieue111 np:a pacna,lle. 

CylolapHa.11 CT8THCTJIK8 8TBX J.tBYJ: sxcnepHMeHTOB HaXO}.tl!TC.11 Ha ypOBHe 
HamBX .llrumHX nps aaeprB.IIX ?OH 100-150 raB JI no11T:a Ba nopH.lloK u.ue, 

. 11e11 npH sHeprBB 250 raB. EcJIB mao.ll cynepH,Itep np:a aTBX aueprl!JIX cJIS6o 
saBBCB'r OT JDOIYJII,C8 H8Jl8T8Dllel ~8CHilH, TO MODO C,lleJiaTI, CyuMapHYJ) 
oneHitY Bepxuel rpaHJIUH BHXO.lla cynepH,Itep BO BSSlilMO.llelcTBB.IIX npOTOBOB c 
HJt.PaMB B qlOT08yYJII,CHB npu 8Hepr11SX 70-400 raB: 

fsF ::!::2,3•10-6 

HS O,llHO Heynpyroe B3aJDIO,ll81CTBBe Ha 90% YPOBHe .llOCTOB8pHOC'l'B. :3Ta oneH
KS nprutTB'leCKJI He OTJilAaeTCS OT Hamero H8H60Jiee ~Ha~IMoro pesyJII,TaTa, 
noJiyqeHHoro npu Ep = 250 raB ( f SF ~3, l • 10-6). • 

IlOJIY'leHHHe B }.tl!CCepTail)III SHa'leHBH BHXO.ll8 cyneP.11].tep HaXO,ll.llTCS HS 
ypoBHe Teope~necKBX oueHOK, C.ll8JiaHHHX B npe,lllloJio:seHl!lll o6pasoBaHJm A6 
Ha cp.nyKTOHax, 0.llHaRO ,llJl.11 .llOR838'l'eJll,CTB8 CYJ]leCTBOBSHB.11 cynepH,Itep ueo6xo
,nm,o npoBe,lleume axcnep111MeHTa c uaxoMeH11eu no Kpa!ael uepe Ha noP.11}.tOK 
6oJII,mel CTaTBCTmtB. 

OIIHT npoBeJ.teHB.11 axcnepDeHTa no nomcxy cynepH,Itep nosBOJIH.11 c~eJiaTL 
CJI8JlYDllBe BHBOJ.tii: 

- BBJJ.nY HaEJiy'llllero npOCT.PSHCTBeHHOro paapemeHB.11 onTBJf8JlI,HW( ,lleTeK
TOpoM pacna}.tOB cynepH,Itep .IIBJI.lleTC.11 s.nepHa.11 <pOT08yYJlbCBH; 

- }.tJI.11 ycxopeHB.11 noHCita cynepH,Itep Heo6xo,nm,o nreTI, CBCTeyY 8BTOM8-
TB38UBB npOCMOTpa <p0T08MyJII,Cd B BHellllJd ,lleTeKTOp, cnoco~mrlt op-
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ra.BB80B8TL TpBI'I'ep)tJlll OTdopa-codHTd O xapaxTepHl&B npBSHrutaMB 
odpasoBSHBJI 0118pOB8Hlllil': qaoTJm, o6eoneqBB8DIIHf! BHCOKyJ) TO'IHOCTL 
npe]lCit8S8HJIJI.M8CTOH8XOlr,Il8HBH B8p!IIHH T8ltBX codHTd B qx>T08yY.7ll>
CBB~ a Taue noaBOJIJDllltE! perBCTPBPOB8TL qacTJm!l OT pacna)ta cy
nePH,Itep, B TOM ~CJI8 H81TpaJILHH8, DO.It dOJWl!lDIB yrJ18MB, onpe]le
MTL SH~B 38PH,IJ;OB B B3Me,PJITL l!MIIyJILCH sapJDEeHma B BHeprBJJ Hel
Tpa.m,ma imCTJmi 

- nocxoney C pOCTO■ BHeprBB HaJieT8DIU!X qacTm:t B03P8CT8eT MHOX8CT
BeH~QCTL JIJ!BH8B!a qacTll!t B 8HTBIIPOTOHOB, ~o yxy,ItmaeT qx>HOBHe 

':;' ycJIO:i3~, ocodeimo B 06.aaoTB 11ama yrJioB BHJ1era cynePH,IJ;ep, To n 
--~. nOJICR OJle,llyeT itpoBO~T••ll odJraCTJI Silepr~Jt;J{8Jl8T8Dlll 118CTJm, , , 
: :~ :-•~ Jl:Otopcf. ~CJl(8Jll,HO __ OT~~~~ie ,B!IXO~;:cynePH,It~ p3E R qioey OT . 

. • . ~-. ,IQHema ,"qSQT,lq B aHH.BrlWIIUIO~eSJl; . 
·-·

0j~~4ei~a~ . e~J_p~c 'loioi. cYife~p ;:150 ~salirol'elc~JUIX pe~ii:~ 
· , ,-•'._'irctcRJQ: -~e,P :c, ~-~1,-.lf"ItoTOpHJ:.MO~O 9D]l8.TI, do.tee apxoro 
. .':, • . BJ)ORBJieW 1'!tweiti-iBm ·cTeneHetl 0!060.ttH. ' , .- . 

Tbepg.:rJiaBa • noc~eHa Ho·oJie,ncBainm odpast11aHHa 'r.Bnepa..ep BO :i3sa.B- , 
MOJleictBBJD: npOTOHOB o JIJU)SilJ! B qx>TOBMyJILCBB npB aHeprHIDC ?OB 250 raB. 
Pauee odpasoBaHHe rnepJJJt8P BSJqSJIOCL TOJILRO B odJiaoTB BHeprd H8Jl8T8D
IIIBX qacT.an JlO 25 raB. HMemtJ1eca .ItSHHHe no odpasoBaHHD rBllepJJJtep BO Bsa
HMOJlelcTBBJIX B80Tpamna: 8JlPOHOB (n-, p, p) 0 HJU)SMB Her.moro~CJieHHH B 

Be corJIScymca JlPYI' C ]lpyrOM. IloaTOMY npeJlCTSBJia:8T BBTepec BCCJ18JlOBa
BBe odpasOBaBBJI I'IIII8PH,IJ;ep npB dOJIJ,IIIJIX BBeprHIDC, l'JtB MOryT npOaBBTLCJi 
HOBHe M8X8BB3111:l odpaSOBSHJIJI r.BnepJJJtep, a Taue noBCR HOB!a rB1IepBSOTO
noB. PemeBH8 8T.HX S8).t8q OR8S8JIOCL B03JIOltHHM B OnBCHB88MOY BRCll8pBM8BT8 1 

llOCROJILJtY npB nOBOR8 cynepJJJtep M8TOJlOM "JlBOttma 3B8SJl" 6HJIO saperBCTpB
poBSB0.92 uesomna: pacna,It8 nnepJJJtep (LmF). 

HcCJI8JlOB8HB8 rBIIepJJJtep dHJlO orp8BR8HO TOJILRO MesoHHmra pacnB)taMB 
B CBaSH C Tell, q'fo T8ltll8 pscJI8,I(H uoryT dHTL BHJlBBli,eyaJILHO B.IteHTB{f>BQBpo
BSHH B npB BTOII C JlOCTaToquo xopomel TOtmOC'l'LD CnoPH,ItRB .zteCaT!a JlOJie:lt 
MaB) onpeJleJiaeTca aHeprBa CBHSB /\ B runepHJU>e Bl\° azteBTH{flmtrunlJI des
uesomwx paCll8JtOB (N.MHF) npaxTnecu BeBOSMOXHa Bs-sa Hcnycruwu OJlHO-
ro HJIH HeCKOJll>ltBX HehpoHOB. Kpoue Toro, OT]l8JleH11e N.MHF OT qx>HOB!a npo
neccOB (JJ.ne.PHHX 88XB8TOB n- 1 I\ B L-, Heynpyrm: B3811MO]lefkTBd B ynpy
roro pacceaHlla JOtepma {flpanreaToB), ocodeHHo as uama: (R~20-30 UKM) 
paccTOaBJIJIX OT PO.ItHTeJILCKBX BSaJDIO.zteffcTBd, H8BOSMODO.,. B JlJlJI oneHKB RO

JIBTi8CTBS NIIHF HeodXOJUD(O BCnOJILSOBSTL CT8TBCTRecxBe HeTO.ttH Bll,l(eJiemm 
deSl!esommx paclla)tOD OT qx>Homa nponeccoB. 

· B pesynTaTe UHe11sTnecxoro aaau3a pscnBJtoB rBIIePH,IJ;ep 6HJio OJlHO
sHs,mo QeBT~JmJ!.POBaHO 52 WP; B 28 CJiyqBaX 0JlH08H8tmO onpe]leJieH 38PJJ.n 

i Jlo ncToJD11ero npeueu Bonpoc 06 aHepreTnecxott aBB1cwocTB BHJ:o,:ita 
C)'II8.PJlll8.P He BCCJl8,:itOB8JICJi. 
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,, 

rHne~a. TOJU,Ro JtJIJi Tpex codHTd He dWio nMy-qeHo HB OJlHOro pememra 
C ypoBHeM ;ltOCTOBepHOC'l'B no J2-xpBTepBD dOJiee I%. 

Hrurdonmd HHTepec npeJlCTaBJiaeT codHTBe, noxassHHoe HS pBc.5, aB
M1111eeca nepBID( npmll,II( Ha6Jm.neHBeM odp830BSHBJI B pacll8,It8 rllllePHJU>S 1~c: 

p + Ag,Br -- I~c + X 
1~c -- n- 1~ C 3) 

I2N -- e+ ))e I2c. 

Ha ~Bc.5 BBJlHH 'l'OJILRO CJie,ttH JlllOHa B nosBTpoHS, Tmt Kalt 118CCH JJ.nep 12ir 
HI C B8JIB1tll,B BX mmyJILCOB He XBSTSeT MIi odpaSOBSHBJl BB,IUDIHX CJie]lOB. 
PemaDl!IDIB c_paltTopmm ll.PII B.It8HTl{f>BK8QBI BTOro codHTJila OKaSaJIBCL donmott 
npoder rBIIePHJU>S (R = I?I MKM), ~o nosBOJIBJIO onpeJleJIB'l'L ero sapJJJt no 
B3MepeHBll SaBBCBIIOC'l'H m11pBHil Tpexa OT OCTaTotmoro npo6era, B doJILmaa 
BHeprllJI _ft-118CTBilH OT fi-pacna]l8 JJJtpa OT.ltSqB I~, qTO noSBOJIB.iIO onpe]le
JDITL MaCCOBOe 'IIBCJIO rHne~a. SHepru CBS:SB /\ B OCHOBHOM COCToaHBH 
rBIIepBSOTona 1~c oxasanacL pBBHoA II,14±0,5? MaB. 

HeCROJILRO pa.Bee B BJl&It'l'poHJWX axcnep11M8HT8X Ha nyqitSX ItaOHOB 6HJIB 
no.nyqeHH yxasaH:ia: HS CYJl{8CTBOB8.Blle CTSdllJll,HOro OTBOCBTeJILH0-011.Jll,H!lX pac
ria.ztoB OCHOBHoro COCTOSIHU rllII8PHJUl8 I~c B oneHeHS B8J!H11HH8 B: II,1I MeB 
(Faessler M.A. et al. - Fhy>s.Lett., 1973, v.46B, p.468) H 9±,2 MeB (Bo
nazzola G.c. et al. - Phys.Lett., 1974, v.5JB, p.297). 0]lHOBP8M8HHO B 

111111 
\--50ttm-! 

Pxc.5 • .MJmpoqioTorps{flu odpasoBaHBa B pacn8,Ila rHllepHJU>a 1~c. 

13 



H838BBCBMO OT o6HapyxeHBJt co6HTBJI, IIOK888HHOro Ha ,PBc.5, 6WIO ,lt0Jl0:S:8HO 
(Pniewski J., Zieminska D. - Nukleonika, 1978, v.2J, p.797) o Ha6Jm.l:(e
HBH B t?08yYJll,CBH 5 pacIIa,ItOB I~c (BA= IO, 76±(),I9 MaB). IlOSllte SHeprHH 
CM3B ~c (BA= I0,79±0,lI MaB) ·6wm BSMepeua B 8Jl8KT,POHHOM 8KCII8,PBMeH
Te. Ha nytnte K80HOB (Obrien R.E. et al. - Phys.Lett., 1979, v.89B, p.J1). 
3H8"l8HBJt BA(~C) B STBX pa6oTax B Ham pesyJU,TaT corJiacymca .It,Pyr C .It.PY
roY. 

CpaBH8HBe cpe,ItHBX MHOllt8CTB8HHOCTe:lt JIHBHeBHX ns, C8,PHX ng• 118,PHHX 
°t, B Cl!Jll,HOBOHB3YJXIUIX Nh = ng + °t, "laCTB~ B 3B8S,Itax C rm:repqipaI'MeHTaMH, 
pacIIpe,IteJieH_d MHF IIO IIpo6eraM, KBH8TB"l8CKO:lt aaeprH (pBc .6). yrJISM BH
Jl8T8 (pBC. 7) C ,lt8HHHMB II.PB M8Hl>mBX aaeprBJDC, a TlilOl'.8 C ,ltaHHmra IIO o6pa
SOB8Hllll ~paI'MeHTOB 8r.i.~ YK83HB8eT Ha 06111HOCTl> M8XSHBSMOB o6pasOBaHBJI 
rHIIePd>o~e~TOB li o6wmwc M8PHliX ~paI'M8HTO~B-=-·---------~ 

01.1 

2 ..... 
z 
<I 

0.41 

02i 

a) I I 

h~~ .1 1 II 

PBc.6. 8HepreTJA8C.Kll8 CII8RT,PH ru
II8PJJ.It8P 11 Li,11 Be (a) H WPaI'MeHTOB 
8L1 (6), o6pa30B8BlllllCJI B pA-B38B
MO,It8ICTBBJDC II.PH 250 raB (cWiommre 
rucTorpamw) B 25 raB (nymtTHp). 

- 1 I a) 
ct 
~ 0.4 
:i: 
I-
0 -
3 
-o 0.2 

---z 
'U • 

I L.. 
I I I I I 

30 60 90 120 150 
6) 

0.05 

0 60 0 120 
8· 

180 

Puc.7. YrJioBoe pacIIpe.ne.11eHBe ru-" 
IIepsmep (a} B q>paI'lleHTOB !\i (6). 
06oaua11eHlillt, ItaK na puc~6. 

• Ha pac.6-9 H ,ItaJiee B TeRcTe .namme no o6paaoBaHHD rmePJJ.Itep n--ueao
H!llfB II.PB 4,5 raB B3RTH BS pa6oT: Slater w.E. - Suppl.Nuovo Cim., 1958, 
v.10, p.1; Silverstein E.M. - ibid., p.41; n--ueaoHruo: npu I7,2·raB/c, 
MHF B 8Li npoTOHaMH II.PB 25 raB BS: Baumann G. - Ann.Phys., 1964, v.9, 
P-471; 8L1 II,POTOH&m npu 250 raB BS: HBaaoBa u.n., Kyp6aTOB B.C.,_ CB.ltO
.POB B.M. - H~, 1979, T~29, c.I234. 
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T~e oco6eHHOCTB npo~ecca l'BIIepqipaIVeHTan:&B ecTeCTBeHBSM o6paaou 
06'1.JiCHJm'l'CJI B MO,lt8JIB E.,n.,ItEoyuca B .It.P• (Jones B.D. et al. Phys.Rev.,1962, 
v.127, p.2J6), paccuaTpJrJB8.D1181 o6p8SOBaHB8 rHIIepqiparM8HTOB B ~ CT8-
JUIB. Ha nepBOM aTane po,ltl!IBmdCJI B II8,PBlifllHOM BS81YO,It8ICTBBB BJIB pacceRB
mdcJI BHyTPB H,lij)a Me~emml A -I'JIIIepou sanaTHBaeTcJI B036Y-QeHHHM noc
Jie npoxoll,ll;eHBSI BHyTpBJOtepuoro KSCK8.Ita smpoM. Ha BTOPOM aTane aTOT A 
JIB60 OCT88TCJI B COCT8B8 TJm8JIOro OCT8T01lHOro H,lij)a, Jlll60 BCIIYCK88TCJI 
ItaK OT,It8Jll,B8JI 118CT~, JlH60 BW18T88T JfS H,lij)8 B COCT8B8 smepHOrO W,Par
M8HT8, o6pasyJI T8M CBMW BBJlJINJ,ll l'JIIIepqipaIV8HT. OlleBIW{O, 11TO B TSKOI 
MO,It8JIB MHOrBe xapaxTepBCTHRB rJIIIepqipanreBTOB JtO.DHH COBII8,JtaTl, C xap8lt
TepHOTBK8MB JJJtepHHX WPBI'M8BTOB. 0TJll111BJI np0JIBJl1Dl'l'CJI B Tex xapaxTepBcTB
KaX rBII8PJilt8P, KOTOpHe CBJISSBH C B8JU111B8Y /\ -rBIIepoBa. Hanpnep, pa8Jlll-
11H8 SSPJJ.ItOBHX pacnpe'AeJieHB, ~BIIe.PJJ,Itep B wpanreBTOB 06yc.110BJieHo paaJllrrI
Hol :eepoJITHOCTl,IJ 38XB8T8 /\ wpanreHTSJg C ,P83HIDfB A B, lt8K C.118,ItCTBBe, Z. 

F.cJIB :eepOJITHOCTl, BHJieTa WPaI'M8HTOB y6HBaeT C poCTOM z, TO pacnpe'AeJl8HBe 
l'BII8PJJ.It8P no sapw- IY88T M8ltCDIYJI B o6JiacTB Z = 3-4 •. :no CBJI38HO C 
TeM, 1lTO BepOJITHOCTl, BHJI8T8 nnepqip8IV8HTOB MODO IIP8'ACT8Bftl> B BIIJle 
npoBSB8Jt8HBJI BepOJrrHOCTB o6pasOB8BIIJI WP8Df8HT8, .IIBJIJDmleroca JJ;ltpOlf-OCTO
BOM B rBIIePH.Jt.Pe, Ha BepoJITHocn saxBaTa A aTD wpanreHTOM, KOTOP8JI 
YB8JllfqJrJBa8TCJI C poCTOM MSCCOBoro 11BCJI8 B, CJl8'AOB8T~HO, z. Pacnpe'A8J18-

tiN 
N 

0,6 

0,4 

0,2 

2 3 5 

I 
--, 

6 

mre no 38.PJJJtY MHP ( T. e. rBIIepsmep, 
,P8CII8)t8IJUIXCR C BcnycrmeM n--11e
-SOH8) JDl88T IISRC.DIYJI II.PB Z = 2 (CM. 

pzc.8). OT.lln88TCJI OT sa.PJJ,ItOBoro 
pacnpe,IteJleHIIJI BC8X nnepqip8IV8BTOB 
Bs-aa Toro, 11TO c pocTOM z Bospac-
TaeT ,ItOJl.lI 6es11es0Hma: paCII8,llOB. Hs 
puc.8 c.11e.nyeT, 11TO B8JlRBH8 8HeprBB 

H8Jl8T8DIIBX 8.JUIOHOB He BJ111J{8T Ba 
pacnpe~e.11emre MHP no sapw-. 0Tc~ 
,Ita CJ18)1J'8T, 11TO ,ItOJUI Mm' cpe.I(B BC8:X 
p&CII8,llOB rBIIep.lJ;ltep II.PB aHeprBB npo
TOHOB 70-250 reB T8K8.II ll8, K8K B 
II.PB Y8Bl>IIIJIX &Hepr.JmX, B COCTaBJ1118T 
~I5%. 

Pac.a. Pacnpe.ne.neaue MHF no 
-: p, 70 B 250 faB; 

z 
Oco6eHHOCTB npo~ecca o6paaoBa

sapJJ;lty. HBJI r.BIIe,PJI.ltep MO:ryT npoJIBBTl>CJI Tax-

- - -: n-, 17,2 raB/c B p, 25 raB; 
-•-•-: II-, 4,5 raB. 

xe B auepreTB"lecxol 38BBCHMOCTB BH
xo.na rBIIepsmep, IIOCKOJll,Ky C BSMeHe
HBeY aaeprBB H8Jl8T8.DIUIX ~8CTJ!lll Me-

§ Cu., uanpm.ep, pa6oTy: Baumann G. - Ann.Phys., 1964, v.9, p.471. 
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PBc.9. llacTOTa H86Jill,IteHBH Me-
6~ 6 somna: pacua,llOB rBnep.10tep f:r,mp 

H 
(TeMBHe TO'IIKB) B BHXO.ll rriep-

~:t It+ t.[ JJ.Il8P fHF (cBeTJWe TO'llltB) BO 

~ '1.. B38BMO,llelcTBBJIX II- B p C JJ.ItP8-
MB B gJOT0911YJil>CBB. 

❖ 2, e: p, 70, IOO-I50 B 250 raB; 
6.,A : II-,I7,2 raB/c B p,25 raB; 

10 100 1000 ■,□: II-, 4,5 raB. 
T, GeV 

WDlTCH C8'118Hlle ~emm /\ , llllHIMSJil,mrl!: mmyJil>C B ,llOJUI Me,ItJiemna: /\ , 
11'?0 IIPBBO~T It BSMeHeHBJl BepOJITHOCTB 88XB8T8 /\ , JJ.IlPSMB. 

C y-qeTOM IIOIIpaBOR HS ROH8,myl) TOJIIIIIIHY gi<>T08yYJll,CBOHmlX cnoeB B 8(p
q>eKTBBHOCTb perBCTpaIUIB 6HJIJI IIo.Iy-qeHH c~e.nyDIIBe SH8'118HJm '118CTOTH Ha6JID
,ll8HU Mesommx pacll8,ttOB rBIIePJOtep B pA-BSSBMO.llelcTBJLRX B gi<>ToauyncBB 
IIpB 8HeprBJDC 70, I00-150 B 250 raB COOTB8TCTB8HHO:. 

f,"""" = (3,2+I,O)•I0-4, 
=· - -4 

f:r,mp = {2,7±I,2)•IO , 
f:r,mp = {2,4±<),3)•I0-4 

HS o~o Hey:npyroe B88BMO,llelcTB1e. Ha pac.9 IIOK888HO cp8BH8HBe IIOJJY'll8H
mu: pesyllTSTOB C ,ll8mraMB DO o6pasOB8BJD) rHIIe.PH,Itep II--11880H8MJI IIPB 
4,5 raB, 17,2 raB/c B npoTOHSMB '.II.PB 25 raB, ROTOpHe, B OT~B'IIB8 OT oc~ 
'l'BnHYX BM8DllWXCR ,ll8HHWC, IIOJJY'll8HH C yqeTOM He06XO,llBLll,IX IIOIIPSBOK. BB.ll
HO, 'IITO 'IISCTOT& H8~8HJIJI Y830HHYX p&CII8,llO:i3 CJl860 38BIICBT OT 8HeprBJit 1 

BB upe,llen&X 8ItCII8PIY8HTanHol '1'011HOCTB OCT88TCR IIOCTORHHOI B ilHT:iBa
ne aHeprBB HSJI8T8Dllll -qacun OT 5 .llO 250 raB - fWIF ,-,(2,5-4,5)•IO • 

IlocitOJU,Ity ,llOJUI M880HHYX paCIIB.J{OB COC'l'~8T ,., I5%, TO MOll!HO one-
HJ!Tb BHXO,ll rmepJl,llep IIPB 8HeprJLRX 70, IOO-I50 B 250 raB -

fHF = (2,I±0,8)•I0-3 , 
fHF = {I,8.±0,9)•I0-3 , 
fHF = {I,6±(),3).I0-3 

Ha o~o ~y:npyroe BBaBIIO,llelCTBBe COOTB8TCTB8HB<f: Cne,llOBaT8Jll,HO, BHXO,ll 
rBII8PSJt8P TSDe CJU160 saBBCBT OT &Heprn B JraT8PBaJ18 5-250 raB B COCTa
BJlSI8T ,.,, < 1, 5-3). ro-3• 

llJi onemtB BJIUHU ItBHe11&'1'1Aec1tm: qJaltTOpoB Ha B8.llll'nmy BWCO,ll8 r:e:
Il8PJl.ll8P 6u.na nocmaHa 88BBCIUOC'l'b OT mmynca H8JI8T8Dllel '118CTBnH po 
B8.!1IABHIII 

Yh=nAf (~~~\ F( PA)dp"/J(~;~)hdpA, (4) 

B Ce-qeHBe o6p830B8HU ranep!Otep HS JJ.IlP8X Aa,Br COCT8B.llJl:8T (2,8.±I,I), 
(2,¾:,I,2) 2 (2,2,t0,4) M6apH COOTB8TCTB8HHO np:e: 8THX BHeprllJI%. 
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r,lle n" - MHOE8CTB8BHOCU /\ B h,A.
B38BM0,ll81CTBBJIX ( h = n-, p); : 
F{P/\) - BepORTHOCTb 38XB&T8 /\ C 
mmyJil>COM P,. JJ.IlPOY A (pact,8TH upo
BO~Cb .ItJIH JJ.IlPa 81Br), oneHeHHaa 
-qepes IIHTerpan nepe1tpHTJilSI BOnHoBol 
(PymtltBB /\ , poz.zteHBoro B nepBJAHOM 
B38BM0,llelcTBBB, B BOnHOBOI q,yHitnBB 
CM38HHoro COCTORHJilSI /\ B JJ.IlP8iE; 
(d36 /d%) - JIHXJIJlSBBHOe ce-qeHBe 
p03,!teHaa: /\ B nepBnHOM hp-B38BMO
.ll81CTBBB. 3aBBCBMOCTb Yh _OT P0 
BY8CT8 CO BC8MB BM8D!IBMBCR ,ll8BHHMB 
no o6pasoBaHD> r11nepqiparMeHTOB n-
MesouaMB B_npOTOHSMB (cu. CCHJIRB B 
pa6oTe: .Eiywn'OB C.A. B .JU). - fl~. 

Po,r
3
B/c 1979, T.30, c.I054) nOK838H8 Ha 

Pac.IO. 3aBBCBMOCTb yp BYD OT BM
nyJil>ca HSJieTSDltel 'll&CTBnH P0• 

p:e:c.IO. CTporo roBopx, Be~HHa Yh 
H8 JIBJUleTCR IIOJIHHII BilXO,llOM rBIIep
q,paIV8HTOB, no&TOMY Ha pBc.IO yp 
HOPMBpoBaHa Ha HSIIIB ,ll8Hml8 npB . a) - BHXO,It runepJl,llep fHF. 6) - -qac

TOT8 H&6Jl1Ul8HBR Mesommx p8CII8,ttOB 
rBII8PJl.ll8P f:MHF. 9 - pA-BS&BMO,llelcT
BJUI, X - II-A-BS&BMO,llelcTBBR. 

~ = 250 rsB, a yn -. Ha ,ll8HHH8 IIPB 
~ = 4,5 rsB. Eo.11ee CIIJil>HSJI 38BB

CIMOCTb Y p OT PO no cp8BH8HBII C Y n 
o6'!.a:CHR8TCR cne,nyDIU1MB npB'IIBHSMB: 

- B pacc11aTp:1BaeMOM BHTepBS.118 po MHOE8CTB8HHOCTb /\ nA B pp-B881-
MO,llelcTBBJtt BospacTaeT 6o.11ee, 'qeM HS nOPJl.llOR, 8 B n-p-BS811MO,llel
CTBBJDC - np1MepBo B 3 pasa ( cw. Berceanu s. JINR Communication 
E1-8559, Dubna, 1975); 

- MBHBM&nbM mmyJil>C /\ B n-p-B88HMO,llelcTBBRX CTSHOBBTCR nopJl,lllt8 
kF yxe IlpB pn ,.,2 raB/c B saTeM no11TB He M8HR8TCR, a B pp-B88BJ40-
,llelCTBBRX 8'1'0 BIDIOnHR8TCR TOJlliKO npB Pp~IQ raB; 

- ecna B n-p-B38BMO,lleftcTBBRX /\ pOll!,Il88TCR B OCHOBHOM B 06Jl8CTB 
q,paIVeHT8nBB npOTOHa, T. e. npB OTPBil8T8Jll,HllX ~ (~ = P:fM /P~) , 
TO B pp-B38JD(O,llelcTBBJll pacnpe,lleJl8HBe /\ no ¾, CBMKeTpB'qHO OTHO
CBTellHO XF = 0, noaTouy B n-A-:-B38BMO,lle1lcTBBSa: 66JU,lll8JI no cp&B
H8HBI> C pA-B38BM'O,llelCTBBJD4B ~8CTb /\-rBnepoHOB BMeeT MaJIIle B Jl8-

6opaTOPHOI CBCTeMe mmyJU,CH ( OTB8'118DIUl8 3B8'18HWIM ¾, , MBSKBN It 
-I} B npo:e:cxo.nmnee npB yBeJlB'lleHBB PO ( IIPB 60Jil>lllllX Po> ;yM8HbM8HBe 
.llOJlll 118Jtll8HHllX /\ 6onee 38M8THO B cnyqae pA-B88BMO,lleftcTBd. 

31 ~ F (Pt\) IIOJJY'lleHa H.H.CTapKoBw. 
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Teu He ueHee npB PP10 raB/c YP MeHaeTcR He 6o~ee, qeu B 3 pasa, 
qTO corJiacyeTCR C YTB8.Pz.zt8HB8M O CM~OI (no cp8l3H8HJID C ceqeHlll8M pox.tte
HBJl J\. ) 8HepreTnecxol 38l3BCIDIOCTB BSXOJJ;a rHIIepimep B IIIJIPOKOM mrrepBa
J18 aHeprd. lile1111BeCR HecooTB8TCTBU ueir,ey pesyJIJ,TaTaMH paam11111s1:' pa6oT 
(CM. pac.10) MOrYT 6HTh o61JtcHeHH pas~JIJDOJ B KPBTep:wa OT6opa 6esue
somncc pacnaJJ;oB ranepimep, yqeTe ~ paSJlJAHSX BSaBMOJJ;elcTBd, a Tax
xe TeM, ~o He BO BC8X pa6oTax yqBT&B8JIHCh H806XOJl;JIMH8 nonp8llltll H8 ~q>
ipeKTJIBHOCTh npoCMOTpa H KOH8tmYJ) TOJilllllHY.qJOT03MYJil,CBOH11HX CJ108B. 

He 6wio o6HapyzeHo HBlt8ltBX yxasaHd Ha HaJinBe RaKBX-.na6o Homa 
M8X8HHSMOB o6paSOB8HU rmep.imep npB nepexoJJ;e OT 8Heprd JlO 25 raB K 
saeprBJD1 70-250 raB. 

B 8aRJill"l'.8HBB npe,ll;CT8BJ18HH OCHOBHH8 pesyJII,T8Tl:I, noAyqeHHHe B Jl;BC
cepTWU,H. 

1. BnepBl:le npoBeJJ;eH noBCK cynepimep B noKBsaHa npmmmra8Jll,H8Jl BOS
MOSHOCTh B a®eitTIIBHOCTh BCnOJIJ>SOB8HU M8TOJJ;8 JJ.It8PHHX ql()T09MYJII,Cd JtJJJ'l 

noBCRa B BCCJ18,ll;OB8HU o6pasOB8HU cynepRJJ;ep. 
2. 8aperBcTpBpoBaHo TPB nepBl:lx KaB.Itlf.ltaTa B cynepRJJ;Pa. Haz6onmel 

JlOCTOBepHOCThD o6~aeT C06HTB8, B KOTOPOII o6Hapyxeaa B~ OT BOSMOX
HOro pacnaJJ;a acco~aTBBHoro napTHepa A. 6 - n°-~esoua. c7,oH .ItJISI &Toro co-
6HTBJl - 7•!0-4 0061:ITd. ,U,Jm JlByJ: JJ;pyrBX K8HJJ;BJJ;8TOB ql()H COCTaBJIHeT 0,2 
B 10-5 co6sTd COOTB8TCTB8HHO. . 

3. OnpeJJ;eJieHa B8PXHRII rp8Hllll8 BHXOJJ;8 cynepimep B npoTOH-.imepma: 
BS8HMOJl8ICTBBJll B qlOTO8yYJil,CIB: 

:r
5

P ~3,l·I0-6 npz aHeprBB 250 raB, 
fsp:!::3,l•I0-5 npB aaeprBB 70 raB, 
fsp :s3,8• nr5 np• saeprJIJIX 100-150 raB 

Ha O,ll;HO Heynpyroe BS81MOJl81CTBBe HS 90% ypOBHe JJ;OCTOBepHOCTI. 
4. OQeHeHa Bepxwm rpaHJlll8 JJ;OJIB A. 6, o6pa~YDIIBJ: cynepRJJ;Pa BO Bsan-

110,ttelcTBl!lll npOTOHOB C aaeprael 250 raB C RJJ;PSMB Ag • Br. Ha 90% ypoBHe 
JlOCTOB8pHOCTH 8T8 B8Jll111BH8 p8l3H8 

6,.,~!::'4,0•I0-3, ecu 6(pA-/\6) ,....AI, 
SA{ ~8,7•!0-3, ecJIH d (pA-A. 6) ,..., A213• 

5. OnpeJJ;MeHa qacToTa aa6Jil)JleHBJl Mesomncc pacnaJJ;oB ranepimep B 
npoTOH-JJ.ItepHHX B3aBMOJJ;81CTBBJDC B ql()T08yYJil,CDB: 

!MHP = (3,2;tl,0) 0 I0-4 
!MHP = (2, 7;tl,2) •I0-4 
!MIIP = (2,4±_0,3)•10-4 

npn-aaeprna 70 rsB, 
npn aaepr:wa 100-150 raB, 

npB aHeprBD 250 raB 

Ha O,ll;HO Heynpyroe BS8E!IOJJ;elcTBKe. 
6. l!aCTOT8 Ha6Jil)JleHH!l UHF D noJIH!ll Bl:IXOJJ; rnnepimep !HF CM60 saBB

CRT OT aaeprBH HM8T8DllBX H80TpaHHHX 8,ll;pOHOB. B BBT8PB8.118 aHeprd OT 5 
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JlO 250 raB 8TH BeJUNBHH H8XO,ltllTCR B CJ18,ItyD!ili!X nepe,tteMX: 
. -4 

!MHP.-(2,5-4,5)•10 , 
!HF,,.., ( I, 5-3). 10-3 

Ha OJJ;HO Heynpyroe BSaBIIOJJ;elcTBBe. 
7. BnepB1:1e BJJ;eHTlll\Il~poBaHo rBnepRJJ;PO 1~c. 
8. IloKBsaHo, tJTO pim xapaxTepll!cTBK rll!Ileps,nep· (pacnpeJJ;eJieHJIIJI no 

MHOX8CTBeHHOCTB CJ18JJ;OB P8SJIHqHOro TBna B poJJ;BTCADCKBX BS8BMOJJ;elcTBJIIRX, 
pacnpe,ttM8HBJl rBnep.imep no sapJJ.ItBM, yrJIBM Bl:IJieTa, aaeprn) He saBBCRT 
OT aHeprBB HMeT8DlllX H8CTP8HHl:IX 8,ll;pOHOB. Bee 8Tlrl pacnpeJJ;eJ18HJIIJI (xpoMe 
pacnpeJJ;eJieHBJl no sap.ima11) aHMOrflHH cooTBeTCTBYJl!IDM pacnpeJJ;eJieHl!JlM 
o6~ma: .imepHHX \PP8I'M8HTOB. 

9. Iloxasaao, qTo npoQecc o6pasOBSHBJl rHIIepimep npB aHeprll!RX ~ = 
70-250 raB MOX8T 6STD o61>JICH8H B p8Mlt8X MO)l8JII, B ltOTOpot o6pasoBaHB8 
rmep<f)parM8HTOB pas.n.eJllteTCH Ha JJ;Be CT8,ll;Blll. Ha nepBOM aTane P0ll!Jt8HHHI B 
nepBRHOM coy.n.apeHBB Me~emml /\ (BJIB SSMe~mdca B pesynTaTe BHY
TpwmepHoro pacceaHBR) sacTp8B88T B BOS6yJK,IteHHOM nocJie npoxoll!,lteHWI 
BHYTPHJJ.ll8pHoro K8CK8Jl8 JJ,Itpe. Ha CJ18JlYlllll3M 8Tane J\. BWieT88T HS RJJ;P8 B 
COCTaBe H,lt8pHoro \PP8I'M8HTa, o6pasya T8M CSMHM rHII8pqlp8I'M8HT. He o6Hapy
xeno H8JllllllllJI KaKBX-JIB60 oco6eHHOCTel, CBBJJ;eTencTBYJ)IIIBX O JJ;pyrBX Mexa
HBSM8X o6p830B8HBJl rmI8PJJ.It8p npB nepexoJJ;e K 8H8PI'll!BM H8J1eT8JJll!HX qacTw:t 
70-250 raB, ~o Ha nopimoK 6onme aHeprBI, 1t0Top1:1e nccJ1eJJ;oBSJ1Bch paHee. 
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