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OBIWl XAPAKTmlCTllKA PA60Tll 

AKUaJll,HOCT1> npo6.neMH. P8JIRTRBRCTCRaJI M8PHM q>RSmta RB1IJ18TCR 
HOBHM mm_paB1!8HRElM RCCJI8,D;OBaHRit q>RSRKH BHCOKRX 0H8,Prd. YCKO,P8Hli8 
M8.P .u;o BHCOKRX 0H8,Prd ,u;aeT BOSMOJKHOCT:& 60JI88 ,D;8T8JI:&HOrO asy-qe
HM ~O-M8PHlil: BSal!MO,D;eitcTBd. CynteCTBYJ)T paSJIR'iHHe T80,P8TR'i8CKR8 
llO,ItlCO.u;H lt paCCMOTl)emm M8xamI3Ma B3aRMO,D;8itCTBM M8.P C ~. cos.u;a
HO 60JIJ,moe lt0JmtI8CTBO MO,D;e.iieit, M,/I npOB8PKR KOTOpliX ll806xo.u;m.m pasHO
o6paaHM 0ItCll8,PHM8HTBJII,HM m@o~. BaxmiM BRJIB,ItOM B 0TY RHq>O,PMa
~ SIBIDI8TCJI onpe,I1;8Jl8HR8 ce-qem B8aRMO,Il;8HCTBM M8.P C ~aMli, 'iliCJia 
B8&IMO,Il;8llCTBYDitRX HYKJIOHOB npR CTOJllWOB8HWIX H;[t8.P H H8Y'i8HR8 npo~ec
COB p0ll,ll;8HRR BTO,PR'iHliX q>parM8HTOB. . 

lieJI:& pa6oTH COCTO&lla B paapa6oTK8 M8To,u;a H,D;8HT~ aapH,u;a 
,P8JIRTli'IBRCTCIWX JUt8.P B npOllaHOBOH nyaHpl>ltOBOH KaMepe, R8M8,P8HRli C8'i8-
Hlill Heynpyrnx B8aRMO,Il;8HCTW JUt8.P C ~. onpe,u;8JleHRR 'iliCJla B8aR
MO,D;8itCTBO:BaBllllPC HYKJIOHOB ny'iltOBliX H;[t8p, RSMepemm ce-qem BliXO,D;a 
<I/.ParMeHTOB HaJieTaxiqero ~ yrJiepo.u;a c aapH;tt&m r...:. i!"' 6 n ce11em 
B8aRMO,D;8!CTBM C I!pOllaHOM MHOroaaPH,D;HHX Cll8ItTaTOPHHX 4l.ParM8HTOB H8-
nocpe,u;cTB8HHO noc.ne :we o6paaoBaHRR. 

HoBRaHa n HarnM neHHoCT:& pa6om. IlpoBe.u;eHa ItaJm6pomta M8To,u;a 
H,u;8FTRq>RR8WR aa,PH,u;a ,P8J1RTKBRCTCKRX H,Itep B nponaHOBO! nyaHpJ,KOBOit 
Ita.M8,P8. 

IIOJij"leHH 0ltCll8,PHM8HTaJIJ,HH8 .u;amw:e no C8'i8lllISM Heynpyrm: B88ll:MO
.u;e!cTBd H;ttep p, d., Hen C c R;lij)8,Ml<1 yrJiepo.u;a R TaHTa:aa B RHTep:eane 
m.myJIJ,COB (2-5) reB/c Ha HYKJIOH. EoJil.mJ.mCTBO 0T:WC ~ 6wm llOJJY
'i8HH Bll8,PBH8. 

IIOJJY'iEiHH B8JllllmHH ce-qem :ma:o.u;a <I/.P8I'l48HTOB nyimo»oro ~a 
yrJiepo.u;a C aapJUt&m, I~ t ~ 6 npR ero B8aRMO,D;8iCTBRR C nponaHOM R 
~ TaHTSJia. 

IIOJJY'i8HH pacnpe,D;8JI8HRR no 'iliCJIY llpOB8aRMO)J;e!CTBOBaBIIIRX HYKJIOHOB 
~-cHa,PH,u;a IIPR HeynpyrOM cTOJmHOBeHRR H;ttep cl , He n C c ~mm 
TaHTaJia. 

ijSMepeHH C8'i8HRR BaaRMO,D;8itCTBWI :r.moroaapJJ.JtHHX 4l.ParM8HTOB ~ 
yrJiepo.u;a, o6paaoBaHHHX BC·(C3~-cTOJIRHOB8HWIX. Onpe,u;eJieHH :xapaRTe
pncTmm 'lJ -ItBaHTOB, conpoBo,r.u;amptX 1)6paaoBaHRe :r.moroaapJJ.JtHHX qipar
M8HTOB. 
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Il0Jlj"'l:8HHH8 8KCn8pm.i8HT8Jll,HH8·,Ita.HHH8 H 1IpOB8'A8mmil B ,ItRCC8pT~ 
cpammT8Jll,mdi a.Hams nosBOJIW!R C'A8Jl8.Tl> 01Ip8'A8JI8HHH8 BlmO'A}i O cnpaB8'A
JmBOCTH CYl!l8CTBymtEX MO'A8Jieit H,1ij)O-H)l;8pHHX BS8l!MO'A8HCTmrlt, KOTOpHe 

B8lltHH 'A,1IJl WC 'A8Jll,H8:ltm8H paapa60TKR. 

Ilpa.KTR'18CRrul II8BROCTI, pa60TH. aKcnep:1:!M8HTaJIJ,HH8 'AaHHH8 ,ItRCC8p
T~ MOryT 6HT!i HCnOJll>30B8.Hli KaK IIpH npoeXTRPOBamm HOBHX sxcnepH
M8HTOB no HCCJI8'AOB8.HHD B38l!MO'A8iCTW fl'A8P C SU{PaMR, TaK H B CM8JltHHX 
06Jra.CTJDC Ha:ymt (g)R3mta. KOCMR'l8CIWX Jzy'l8H, 6HOM8~CKR8 HCC.ll8'AOB8HWI, 

pa.ItllartROHH8.Si S8111RTa H T.'A.). 

ArrpodamtR pa60TH. 0CHOBHH8 pe3yJll,TaTH pa60TH 'AOK-7[8Jtff88,lIKCD Ha 
M8lli,eyliapO,It!IliX ROHq18p8HitWDC no lpl!SRK8 BHCOIWX 3H8prml: H CT!)YKTY1)8 

1

H,1ijla 
B TOlClilO (I978 r.), BamcyBepe (I979 r.), .Ilp8S'A8H8 (I980 r.), BepcaJie 
(I98I r.), Ilapmite (I~82 r.), M.rrmraHe (I982 ~->, Ha C8CCWDC 0T'A8JI8HWI 
fl'A8PHOii lpl!Sl:UCll AH CCCP B I979-I982 rr., :aa cewmapax JIB3 omrn:, H~B:3 
'ITY H COB8Jlt8lWDC M8lli,ItyHapOJtHOro COT!)Y)tHR'l8CTBa no HCCJI8'AOB8.HWIM Ha 
,ItByxM8Tl)OBOi IIpOllaHOBOil X8M8p8 JIB3 OIDil:I. 

IIv4IDIBamtH, OcHoBHHe pesyJll,TaTH ,ItRccepT~ H3JI0.11t8HH B pa6oTax, 
ony6JmxoBaHHHX B xypH8.1Ie "Jl"Aepsa.s:g)Ramta.", B npenpRHTax:, coo6-

111eIDUDC omrn: li B MaT8plI8.1I8.X BHlll8YllOMJIHYTHX M8lli,ItyHapo,It!IliX XOH~pemtmt. 

06'!.eM mICcepTA.mm. }lKccepTartRH COCTOHT HS BB8'A8Hrul, 'i8Tup8X ;L'JiaB 
:a saKJIIJIIeHIDI. TexcT co,JtepntT 98 CT~, BltJD!Jqa,s: 23 Tad~ :a 3I p11-

CYHOK. Cn:acox JmTepaTYPH CO'A8PDT 76 HaID48HOB8.llIDi •. 

ABTop sammqaeT: 

I. .l{amme zcCJie'AoBalid B3am.!O'Ae1iicTBWI H)l;ep p , d. , He 11 C c 
nponaHOM (C3Hg) , T.8. SU{PaMR yrJ18PO'AEl H BO'AOPO'AEl, H TaHTB.lIOM -
OitOJlO 60 THC. B3aHMO'A8iCTW B liHT8pBaJI8 BMIJY.lll,COB (2-5) rsB/c Ha 

Hyxl[OH. 
2.- PeSyJll,TaTH paspa60TKR M8TO'Afl ll,Il;8HTliqJRKartRll sapH)l;a H'A8P B npo-

lla.HOBOK nysupDROBOtl: RaMepe. 
3. PeayJll,TaTH H3MepeHWI ce1:temlii HeynpyrHX B3am40'A8i1CTW fl'A8P 

p , cl , He :a C c SU{PBMR yrJiepo'AEl z TaHTaJia. 
4. ,l{amme no pacnp8'A8JI8Hllll 'iHCJia npOB3aHMO'A8itCTBOB8EIWX HYlC,)IO

HOB H,1ijla-CHaI>JJ,Ita Bo BSaHMO'Aetl:cTBWIX H'ABP d. , He :a C c SU{Pawl TaHTaJia. 
5. Pe3yllTaTH H3M8p8HWi C81iemlii BliXO'Afl CTpllllllHHrOBHX (fil)8l'M8HTOB 

C sapH)l;AMR I~~ 6, 6 B CTOJ1KHOB8HWJX yrJ18PO'AEl C IIpOllaHOM H H,1ijl8WI 

TaHTana. 
6. PesyJll,TaTH 01Ip8'A8JI8HHJ! C81i8HWI B3aRMO'A8iCTBWI MHOrosapfl'AliliJC 

<pparM8HTOB ny'iKOBOrO H,1ijla yrJ18PO'Afi llpll CTOJ!KHOB8Hlill C IIpOllaHOM. 
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7. ~8 no xapaKT8pHCTHR8M 'o-KB8.HTOB, C01IpOFOJKJT,8DJllIX o6paso
BaHH8 MHOroaapH'AHHlC cpparM8HTOB SU{Pa yrJ18PO'Afl. 

CO.n;E:PJif.Alill ,llliCCEPTAUIDI 

Bo BBenern nO;zt'18PitHYTa aKTYaJIJ,HOCT!, H3Y1i8HWI SU{PO-fl'A8PHHX B3aH
MO'A8HCTBHit npz BHCOIWX 8Hepr:wnc, C<pQPMYJlliPOBaHa I(8Jll, pa60TH H 1IpHB8-
'A8HO ltpaTit08 CO'A8piKaml8 ,D;ltlCC8pTaI(Hll. 

.- B nepBoii rJia.Be on:acHBaJJTCH M8TO,D;lt11i8CKR8 oco6eHHOCTH npoI(ecca 
nOJlj"'l:8HWI ll o6pa60Titli 3KCll8p:1:!M8HTaJIJ,HHX~. 

aKcnep:1:1M8RT8.1ll,HHH MaT8pHaJI 6WI n0Jlj"'l:8H C nOMOlltLm ,ItByxM8Tl)OBOi1 
nponaHoBoit nyaupb1t0Botl: K8Mep11 llTIIK-500 JIB3 omrn: c BRYTPeHHeit MmJiemm 
HS Tl)8X TaHTaJIOBHX llJlaCTmI, nOM81118HHOtl: B MarRHTROM nOJre RaIIpHJlt8HHOCTbm 
H ~I5 xrc. 

KaMepa axcnoRRPoBaJiacb B J:IY'lK8X peJIHTHBHCTCitHX H)l;ep p , d. , He 
11 C Ra mmxpa<paaoTpoHe JIB3 omrn: B HHTepBMe BMIJYncoB (2-5) raB/ c 
Ra lfYXJlOR. B ,ItRCC8pTaI(Hll IIpllBO'AfiTCH OCROBRH8 xapaxTepHCTHKH K8M8pH, 
Mal'HHTRoro llOJIJI, CHCT8MH (pOTOrp81pl!POBaRHH H ny'iKOBHX H)l;8p. 

IlpOCMOTp CT8p80CH:l:!MKOB 1IpOH3BO,D;WICH Ra IIpOCMOT!)OBHX CTOJlaX EIIC-I, 
EIIC-2 H CTOJlax YllC-50/80. 

0To6pamwe npH 1IpOCMOT!)8 co6HTHH H3M8p&JmCb Ra ll<?JIYaBTOMaTax: 
Tlilla IlYOC li CAMEi', pa6oTamimc Ra JmRHH cam E3CM-4 .IIBTA. MaT8MaTH'i8-
cxa.s: o6pa60Tita co6HTHH IIpOBO,D;WiaCb Ha am CDC-6500. H3M8p8HHH8 co6H
TWI 3alll!CHBaJlliCb Ra J18RTY Cyr.lMSpHHX pesyJll,TaTOB. TO'iROCTD 01Ip8'A8JI8mut 
napaM8Tl)OB BTOPH'll!HX 'iaCTHI( Oita38JlaCb paBRol_ 

< 1)= (II,5±0,3)%, < AiS~= (O,OI03;t0,0002), 

(_ t:>J>)= (0,0063.;t0,0002) Pa'A, 

r'A8 p - HMnyJll,C 'iaCTllI(H; fao{ - TaHr8RC rJ1Y6HHHOrO yrJia; J> - a3KMY
Trnmdi yrOJl. 

IlpOB8'A8Ra K8JlH6poBita M8TO'Afl ll,Il;8R'J'HqJHKaI(HH 3~.IJ'Aa ~ no IIJIOTHOCTH r -8JI8KTp0HOB Ra C.ll8'A8. IlpOBO,D;WICH nO'AC'i8T BC8X O -3JI8KTp0ROB, BHXO
~ sa 1Ip8'A8JIH JtOPo;ptH C llmpHHOtl: .±3 MM O'l' OCH Tl)8Ita ny'iKOBHX JJ,Itep. 
3Ha1:teHWI IIJiomooTetl: I} -SJieKTpoHoB 'A1lJI CJ18'AOB p , He z C .H'A8P nOJIY
'!WmCb pamnam: (0,02I,i0~00I); (0,086±(),002) H (0 737,±0;005) COOT
B8TCTB8HHO, 'iTO xopomo corJiacyeTCH C 0~8MOH il-SaBHC:l:!MOCT!iD. 

Bo BTopott rJ1a.Be on:acasa MeTo'AHita zsMepemut ce1:tem Reynpyroro 
'B3Wll,IO'A81CTBWI fl'A8P C JJ,Iij)8MH B IIpOllaHOBOtl: ItaMepe, paCCMOT1)8HH HCTO'i

mnw: CHCT8MaTH'i8CKHX oum6ox H OI(8H8HH HX B03MOJEHH9 B8JIH1iHRH, npHBO-
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,ItffTCJI COOTB8TCTByxJIIH8 nonpamw:, npoaHaJIH31I!)OBa.HH II conoCTaBJ18HH C 
paC'l8T8Mll no pa8.ll:H'lliliM T80p8Tll'l8CIUlM MO,ll;8JI.!ll4 B8JIH'Dl.HH Ce'lemm Heynpy
rnx B38.liMO,ll;8fiCTfilm H.D;8p. C8'18HWI Heynpyrnx B38.liMO,ll;8ilCTBHil: H.D;8p 6wm 
Ollp8,ll;8Jl8HH llpll m.mym,cax: H.D;8p-CHapH.D;OB Po= (2,3; 4,2; 5,I) raB/c Ha 
HYKJIOH. Ilpo:a;e,ey:pa nOJIY'l8HWI B8JllflllIH Ce'lemm H BBO,ItliMH8 npH 8TOM no
llpaBIGI orpaHH'Illl3aJII.! TO'!HOCTD Ollp8,ll;8JI8HWI Heynpyrnx C8'18Hlm ,ll;O (3-5)%. 
B npe,I1;eJ1ax: aTofi TO'!HOCTH He Ha6.mo;a;aJiocD sam1CHMOCTH ce'lemnl: OT nepmr<I
Hofi 8H8prllll. IloaTOl'zy B Ta6Jr.I II Ha PHO.I llpliIB8,ll;8HH B8JIH'Dl.HH C8'18Hllil 
H8ynpyrnx B3a:IIMO,ll;8ilCTBHil: llpOTOHOB, ,ll;8fiTPOHOB, H.D;8p remm H yrJiepo,ll;a 
c .impaMll yrJiepo,ll;a :II TaHTaJia, ycpe,ItHemme no IDITepBaJiy nepBll'IHI:lX EM
nyJII,COB (2-5) raB/c. 

Ta6Jrll:a;a I 
Ce'l8H:IIJI Heynpyrnx B38.liMO,ll;eficTBHil: peJIJlTlllmCTCK!iIX H.D;8p 

B MWIJm6apHax: 

~ P ol He C 
C 

To. 
265±15 

1695±70 
409±20 

I975.t80 
450,±20 

2390±95 
830±50 

3445±140 

Ha p:IIC. I IIOKa.38.Ha 3amICI!MOCTD H3M8p8HHHX K HaCTOEDteMY BP9M8HH 
Heynpyrnx ce'lemrlt H.D;ep OT aToMHoro Baca ~a-cHapH.D;a Ap n ~-u
meHH .At . R;Iijla-CHapJI,Il;ll M8H.HJOTCJI B ;itllaIIa30H8 OT IIpOTOHa ,ll;O ir.,ll;ep 1lt8-

JI83a, a ~a-MH1118Hll - OT ,ll;8liT8PHJl ,ll;O ypa.Ha. 

«xi~~-~-~---~-~-~-~---r---, 

"' '° ll 

"'..... 
~ 

SOf--

llO 

6601,(Dh, 11 )p. 

i ;!feKi Ej ':Jr 
~ l~:S}:0°: :.·0°1~-
T O..e.slttre et.at. 

6 x::;,t:L J,o1a~ 

<_ 4ll -~~ $"" . 
ti... 20 
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Pllc.I. Sxcnepl!M8HT8JIDHH8 3Ha'l8HWI C8'18mtit H8-
ynpyrnx B31llIMO,ll;8fiCTBHil: H.D;8p C ~ B HHT8P,
BaJI8 nepmrtnrHX HMnyJ.U,COB Ha HYKJIOH (I-5)raB7c. 

ff\ 

IlpSIMruI J.WHHJl COOTB8TCTBY8T paC'l8TaM llO ~8liOM8liOJIOrH'l8CKOfi MO,ll;8-
JIH "TB8p,ll;HX ~ep" C nepeKpHT:II8M Epa,rtTa H IIeTepca: 

D ~ ( ,l/3 i/3 JJ)l. 
6"'tn = rr,-..o Ap +fl-t: - o . (I) 
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IlapaM8TPH Ro H B, OKa3aJIHCD paBHliMll Ro= (I,46±,(),0I) <liM, /,= 
= I,21,±0,03 npn 'X/"n = 3,5. . 

3KCn8pHM8HT8JIDHH8 ,ll;aHHH8 annpOKCHMHpOBaJlHCD TB.l0it8 3aBHCHMOCTDD 

~ -R .t [ l.f?, l!-?, ( -"~ -"1'3 ,.,t 
o Lh = JI c, A p + ~t. - f:> Ap + Rt )j , (2) 

corJiaCHO KOTOpoit B8JIH'llllia nep8KpHTHJI g 3aB:IICHT OT aTOMHHX B8COB 
CT~CJI H.D;8p. Ewm: IIOJiy'l8liH CJI8.IJY]ll!tR8 3Ha'l8H:IIJI IIapaM8TPOB: 
Ro= (I,32±0,0I) <liM, J)= 0,85,±0,03 npn X~n. = 2,5. · 

S1t0nepHM8liT8JII,liH8 C8'18HWI c:pa,BHHBaJIHCD Trutllt8 C 'l8TlipDMll T80p8TH
'18CKHMH pac'!eTaMII B PaMKaX MO,ll;Mett MHoroxpaTHoro pacceJIHWI B rJiay6e
poBCKOM IIO,ll;XO,ll;8.BO BC8X MO,ll;8JIBX :IICIIOJII,30BaJIHCD 8KCnepI!M8HTaJII,HH8-pac

npe,I1;8JI8HWI IIJIOTHOCT:II HYKJIOHOB B ~8 B 3amICHMOCTH OT IIapaM8TPa 
CTOJIIWOB8HWI. 

Pa3JIH'llle MO,ll;8JI8R 3aK11IO'IaeTcJI B npH6.7rmiteHWIX, YllPOlllaD!lllX npoBe,ll;e
HHe KOHKp8TlillX Ka'l8CTB8lilillX paC'18TOB. CorJiaCRe T80p8TH"l:8CKHX H 8KCII8-
PHM8HT8JIDHWC B9JilllmH C8'18lillfi OD;8mmaJIOCD C nOMOl!lDID "X.~ -KpHT8pHJI, 
IlpOB8,I1;8mml:i aHaJIH3 IIOKa3aJI, '!TO HaH60JI88 y,ll;a'llWM OII:IICaHH8M 8KCII8pH
M8liT8JIDlililC ce'lemm CJie.nyeT C'lHTaTD ~eHoMeHOJIOrll'lecm no.ItXO'A corJiacHo 
~PMYJie (2) n TeopeTll'leCityID MO,ll;eJID B.B.Y11tHHc1t0ro n 1I,Uap_aHa * . 

B Tp8TD8fi rJiaBe llpliIBOMTCJI axcnepHM8HT8JIDHH8 'lHCJia llpOB3a:IIMO,ll;8fi
CTBOBaBlllllX IIpOTOHOB B p Ta_; cl.Ta.- H CTa.- B3aHMO,ll;8fiCTBWDC. 3HaJI Wf B8-
JIH'lHHY, JI8rKO nOJIY'lllTD cpe,ItHee 'lHCJIO llpOB3a:IIMO,ll;8fiCTBOBaBillWC HYKJIOHOB 
l.. 'Yp) . -UnJI ~a-cHaps,n;a. C O;it:IIHaKOBHM 'lHCJIOM llpOTOHOB H HeilTpOHOB 

<. ))p > :::.2 < n.)' (3) 

r'Ae <n> - cpe,ItHee 'lHCJIO IlpOB3aHMO,ll;8fiCTBOB8.BIIIWC llpOTOHOB. HCIIOJ!D3YJI 
paCIIp8,ll;8JI8HWI no 'lHCJiy IIpOB38.liMO,ll;8HCTBOB8.BDillX llpOTOHOB, MOJmO nOJIY'lllTD 
;itHCnepcm:i pacnpe,I1;~8HHJI no 'lHCJIY. npOB38lD40,ll;8HCTBOBaBIIIWC HYXJIOHOB,~=
= J (.:~~> ~ < \lp)t, . SxcnepHM8HT8JII,liH8 3Ha'l8liW! l.,'Jp) 0Ka3EW1CD 
6JIH3:KllMK K BH'lHCJI8liHw.l corJiaCHO MO,ll;8JIH H83aB:IICHMOro B3aHMO,ll;8fiCTBHJI 
HYKJIOHOB ~a-CHapH.D;a 'l8p83 B8JIH'lHHH C8'18Hd Heynpyrnx B3aHMO,ll;efiCTmrlt 

no ~pl'zy.i:re <v')llC.> ==- ,Ape>'NAt; 
p 5 . (4) 

ApAt: 
Q. B Ta6Jr. 2 llp:IIB8,ll;8HH 8KCII8pHM8HT8JIDHH8 H paC'l8THH8 B8Jill'IHHH <~). 

1>~ H ( ))~·) , Towro, 'IITO C ~8Jlltli8Hl:l8M A p KBa,lij)aT ,ll;HCII8pc:e:tt 
±¢ 6HCTpo paCT8T, TOr,ll;a Kalt cpe,ItH88 3Ha'l8HH8 ('))p) ll3M8HJI8TCJI 8Ha1IH

T8JIDHO M8,ItJI8liH88, IlOJIY'l8Hlili8 ,ItaHHH8 no cpe,ICHHM 'lHCJiaM B3aHMO,ll;8liCTBym
lllWC HYKJIOHOB H ;itHCnepcnit n03BOJWJIH 06'.&JICHl:ITD nOB8,ll;8HH8 cpe,ItHIIX MHO~ 

* B.B.YDHCKHfi, 1!.UapaH. OlliIH, P2-I2079, )Jy6Ha, 1979. 
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Ta~a 2 · J 
Cpe.u;Ime sHa'!eHIDI L._\lp) n KB8,Iij)aTH ,ll;liCIIepmm 'i>~ 
pacnp0A0J10Hlill IIO 'lliPJIY.IIPOB3a.RMOA0liCTBOBaBlllliX HYRJ.[OHOB 

H,ltep p _,_d-, He, _C c T_aHTaJI0!,1 __ _ __ 

Rp_ - p al He C 
(\lp) I 

:b~ 0 

<vre") I 

I,60±0,04 

0,24±0,02 

I, 72±0,IO 

2,86±0,IO 

I,64±0,09 

2,84±0,16 

6,6±0,3 

16,8±1,0 

5,90±0,34 

X8CTB0HHOCT0:ii ll ,IJ;liCIIepclill paC!Ip8A0J18mri!: IIO 'lliCJiy OTP~TEIJll,HHJC '!aC~ 
or=-MesoHH) , o6pa3YiJJJHXCSl '!Ipll B38HMOA8liCTBlISlX p , ol , He ll (! C TaH:.. 
TaJIOM npn P0 = 4,2 raB/o. B OJIY'IB.0 BSWlMOAe:iioTmrli p , ci , He o TaHTa
JIOM paonp8A0J18HWI IIO MHOX80TB8HHOOTli 6Jm3Kli K nyaOOOHOBOKRM, TOr,Ita 
Italt !Ipll CTOJlltllOBemm yr.nepOAa O TaHT8JIOM Ha~OCb OYJil8CTB8HH08 ynm
pe~e pa0!Ip8A0J10HIDI IIO 'lliCJiy pOlR,D;eHHHX JT--M830HOB. EWlO IIOKa3aHO, 
'!TO 8TOT cpa.KT, Italt BH,ItHO ll3 Ta6JI.2, CBSl3aH O YB~CSl BIUia,ll;OM 
qJJIYKTY~ B 'lli0Jl8 !IpOB38.liMOA8ilOTBOBaBlllllX HYRJ.[OHOB SIAPa yrJiepo,Ita B 
npo~eoo polK,I(eHIDI 17--MesoHoB. 

CTQ 
6 

~ 
10 

C·C3"a 
a 

1 
~ 

q ~ 1 
J 
\!) 

0.1 
0.1 

123~567 
z, 

1a:11tss1 
ll 

Pno. 2. C8'!8HWI BHXOAOB ll30TOIIOB BO'AOPOM, r0JlllSl, 
JmTWJ:, 6ep:wrJIWl, 6opa n yrJiepoM, o6paso:aammx: 
npn CTOJlltlloBemm wa yrJ1epo,1ta a) o npoIIaHoM, 
6) 0 SiAP8Mll TaHTaJia. 

6 

I 

:!~•·· ( 

' 

~ ,\\ /,. . ~ 
\~I 

Ha pno. 2a ll 6 !Ip8ACT8BJI8HH 08'!0HIDI BHXOAOB llSOTOllOB BOAOPOM, 
·reJIIDI, JlliTM, 6ep:wIJllISl, 6opa n yrJiepoAa, o6paso:aammx: B CTOJlltlloBeHR
m: JJ,IU>a yrJiepo,Ita o !IpOJiaHOM n TaHT8JIOM !Ipll Po= 4,2 raB/o. Bll,ttHo, 
'!TO 08'!8HIDI BHXOAB, ~parM8HTOB B08X sapH,ltHOCTe:ii OllllOHBaDTOSl ABYMSI 8KO
llOH8HTaMll O ll3Jl0MOM !IpH ~ =3. B OJIY'IB.8 B38.liMOA8i1CTBllSl O !IpOIIaHOM 
Ha~aeTCSl H36HTO'!HHil BHXOA JJ.lt8P r8JlllJI, 'ITO, IIO-B~OMY, OBSl3aHO 00 
OTPYKTYPOil wa yrJiepoAB,. 

B 'l0TB8pTo:ii rJiaB0 paOOMOTp8HH BO!IpOCH, OBSl3aHHH8 0 08'18Hllil'.Mll 
B3a.uMOA8ROTBliSl MHOrosaPJJ.ltHHX ~parM0HTOB H8JI8Tamt8ro wa yrJiepo,Ita 0 
!IpOIIaHOM H xapaKT8pllOTHKaMll t-KBaHTOB, OO!IpOB~ llX o6pa30B8Hll8. 
IlpllBO,ll;liTOSl M8TO,l];liKa O!Ip8'A0Jl8HIDI 08'18Hlli:l:-B38.UMO'A8liOTBllSl BTOpll'!HHX 
(fil)arM8HTOB o sap,imBMll 21!6 ~-'i'.6. 

B TaOJI. 3 ll Ha pno. 3 !Ip8AOTaBJl8HH 08'!8HIDI B38JlMOA8i1CTBliSl-~par
M8HTOB o npoIIaHoM B- saBRo:irMooTn OT aToMHoro "llIOJia Acp • Ce'leHIDI BSan
MOAe:iicTBM onpe~8JI&lll1Cb Ha paocToSlHll.lIX X :;:s IO OM OT nepBll'!Hott ~Bes
Ali• AH8Jlll3 8KOII8pHM8HT8JIDHOro MaTepnaJia IIOKa38JI, '!TO Ha paCOTOSlHll.lIX, 
M0HDl!lllX IQ OM; HM8JOTOSl M8TOAll'!0CIO'I8 TPYAHOOTll, OBSl3aHHH0 0 HaJIOllt8Hll8M 
0,1.[8AOB ll 3B83A OT .zu>yrnx: ~parM8HTOB, o6paso:aammx: B OAHOM ll TOM xe 
II8pBll'!HOM B3anMOA8fiOTmm. Ilonepe'!HHMll JillHllSlMll IIOKa3aH B8POSITHHit llH
T8pB8JI ll3M8H8HIDI 8TOMHHX 'lliC8Jl, 

T~a 3 
Be.m11llIHH 08'!8HIDI B3ru!MOA8fiOTBllSl ~ (fil)arM8HTOB O sapJJ,ltOM 

2~t~ 6 

c 2 3 

6' ct, 2 , 06±0 , 08 
(d > 3,39,±0,25 

i ' ., 
;.,.4-

11->' 

+ 
-+.,;:!'::-, _., 

-+,--' ,,-

2 , I I () t2 ,. 

A• 

4 5 6 

.3,9Q±0,32 4,65±0,20 5,30.±,0,27 

Pno. 3. Ce'leWUI B38JlMO'A8fiCTBliSl ~parM8H
TOB JJ.1tP8 yrJiepo~ B SaBllCHMOCTll OT llX 
aToMHoro Beoa R+ (xpyxKR) • TpeyrOJII,HR
KaMa IIOKa3aHH 08'18HliSl B38.liMOA0fiCTBliSl 
ny'!KOBHX H,lt8p, . 

3KOII8pllM8HTa.IIl,HH8 08'!8HIDI W1Sl 
(fil)arM8HTOB O Ac:i,> 9 OOOTB8TCTBym B 4 
pasa 60JII,mett OTaTHCTllK8 nepBR'!HHX B3aH
MOA0iiOTmrlt, TpeyrOJII,Hl!KaMll llOKa.SaHH oe

'l8HliSl B38HMOA8HOTBWt O IIpoIIaHOM W1Si ny'!KOBHX npoTOHOB, A8RTPOHOB, 
,imep r0JlllSl H yrJiepo,Ita. ffiTPHXOBM JlllHliSl IIpoB8A8Ha '!8p83 8KOll0pllM0H
T8Jll,HH8 TO'!Kll W1Si ny'!KOBWC H,1t8p, 

AHwma Ma.T8pHaJia ll0Ka38JI, '!TO 08'!8HliSl B38JlMOA8fiOTBHSl (fil)arM8HTOB 
0 3aPJJ.lt8MH t 4' = 3 , 4 , 5, 6 OllOT8MaTH'l80KH 60JIDme OlltllM8MOfi B8Jlll'IllllH, 
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a @B.I'M8HTH C Sal)H.lt0M ~~ = 5 R 6 HM81DT C8'!8HRH B8am40.I{8:liCTBWl Ha 

(10±3)% 60JII,m8 0Jm,Ita8MOll B8JllI'lRHH. 3TOT ~T r0B0PHT, II0-mrJtHM0MY, 
0 BKJlB,It8 B086YJQ'.t8WWX: @aI'M8HT0B C aHOMBJll,HO 60JII,JlllIM Bp8M8H8M DSHH 
't'.;;ero-10 c. CwlTHe B086~8HRH sr.n;ep sa C'l8T CHJII,HHJC B8EWM0.I{8llCT-
BHit IlpOHCX0AIIT sa 0'l8HI, K0poTK08 Bpewr, '1"',.., 10-23 C • Bpewr' CBSIS8.H-
H08 CO CJia.6m.1 BS8m40.I{8:liCTBlI8M, B8JllIK0, 7: > 10-Z C • 3JI8ItTp0Mal'HlITlWM 
BSalIM0.I{8ilCTBH8M B086Ylr,ll;8BR8, B 0CH0BH0M, CHRMa8TC.f.[ sa Bpewr'r <rn-12c, 
Ilo8T0MY t';::, rn-10 C IIp8,ItCTaBJI.f.[8TC.f.[ H806li'!HHM. T8M H8 M8H88, IIp8.I{
CTaJ3JIJilDT, lIHT8pec xapaitT8pRCTrutli ~-ItBaHT0B, C0IIp0B0l!r,lt8JIJIIIDC o6pasoBa
BR8 MH0rosapswmx Wl)8.I'M8HTOB YI'JI8pO,Ita. nru.t Ha6Jm,D;eHRJI O -ItBaHTOB, 
HCnycitaeMWC B086~8HHl:ilMl1 @arM8HT&m, HaH60Jiee Y.It06HO nepeB8CTR 8ItC
II8pHM8HTaJII,Hl:l8 xapaitT8pHCTrutli 'l{-ItBaHTOB B aHTWia6opaTOPHYJ'.l CHCT8MY, 
B ItOTOpOH @8.I'M8HT IIpaitTH'l:8CKH IIOKOHTCJI. llMnyJII,CHl:lil CII8KTP 'l{-ItBaHTOB, 
o6pasoBaHHHJC IIpH pacna,n;e Tt 0 

-M880HOB, Kalt B Jia60paTOpHoil, Tait H B 
8.HTHJia60paTopHott CHCT8M8 6y.I{eT HM8TD xaprutT8PHYJO ~OPMY C MaitCm.iyMOM 
IIpH 70 MsB/c. B 8.HTHJia6opaTOPHOH CRCT8M8, B CHCT8M8 IIOKO.f.[ ~parM8HTa, 

~-ItBaHTH OT B086Ylr,ll;ewmx: ~ParM8HT0B 6y,ItyT HM8TD SH8PI'HD Et<7o MaB. 
Ha pHC. 4 IIOita88.H SKCII8pm48HTaJll,Hl:l:li RMnyJII,CHH:li CII8KTP a' -ItBaHTOB 

C y'!8TOM 3~8KTHBHOCTH HX porHCTPaitHH B Jia6opaTOPHOH (a) H B aHTWia6o
paTOpHOil (6),CHCT8MaX. CII.lIOmHaJI JIHHRJI COOTB8TCTBY8T CII8KTPY r-ItBaH~ 
TOB, o6pa80BaHHHX IIpH pacna,n;e Ji o -M880HOB. BH.ttHo, 'IITO B 8.HTHJia60paTop
Hott CHCT8Me HMeeTCJI HS6HTOK ~ -ItBaHTOB c Pye:::. 70 MsB/c. 

500
1 " I 6 I PHc. 4. llMnym.cHl:lll: cneKTp t-ItBaHTOB (To'II-

~ 1.. ItH) , HCIIyJll8WWX: IIpH nepHq>epH'lleCitHX B8aH
MQ.It8llCTBWJX sr.n;ep yrJiepo.zta C IIpOII8.HOM: 
a) Jia6opaTOpHaJI CHCT8Ma, 6) 8.HTRJia6opaTop
Ha.f.[ CHCTeMa. J!HHW! COOTB8TCTBY8T CII8KTPY

t-ItBaHTOB, o6pasoBa.HHHX np:a pacna,Ite :rr0-
MesoHoB. 

200 

100 

PHc. 5. YrJIOBOe pacnpe,It8JI8BR8 l{ -ItBaH- ► 
TOB (TO"llm), HC~8HHHJC IIpH nep~epH
'118CKHX B88m40,It8HCTBW!X H,IU>a yrJiepo,Ita C 
:@Olla.HOM: a) Jia6opaTOpHaJI CHCT8Ma, 
OJ aHTHJia6opaTopHM CHCT8Ma. I'H0TOrpaM
Mli - YI'JIOB08 pacnpe,It8JI8HH8 /J-KB8.HTOB, 
II~ewmx: IIpR pacna,n;e JT -M880HOB. 

8 

m, 
_.d!J_ I 
ctc~e 

Q 0 

800 

800 

400 

200 

0 _, 
•t 

Ha pHC. 5 IIpHB8,It8HO yrJIOB08 paCIIp8,It8JI8BR8 0 -KBaHTOB. I'HCTOrpaM
MOfi IIOita8aHO ~OHOB08 pacnpe,IteJieHHe ;r-KBaHTOB, o6pasoBaHHl:lX IIpH pacIIa
,It8 17°-MeSOHOB. B Jia.6opaTopHOH CHCT8M8 SKCII8pllM8HTaJII,H08 yrJIOB08 pac
IIp8,It8JI8HH8 60Jiee BHTJIHYTO BIIepe,It IIO cpaBH8HHIO C ~OHOBHM, a B aHTWia-
6opaTOl)HOll CliCT8M8, OHO 60JI88 HSOTPOIIHO. 

Ilpe,ItCTaBJI8HHH8 Ha pHC. 4 H 5 ~He He IIpOTllBOl)8'laT YTB8l)lli,ll;8Hill0 
0 HaJIH"Iml ,ItOIIOJIHHT8JII,HOro HCTO'IHHita MaJIOSHepI'l:l'IHHX: ~ -ItBaHTOB C H80-
TPOIIIWM yrJIOBHM pacnpe,IteJieHHeM B CHCT8M8 IIOKOJI ~paI'MeHTa. 

0,ItHaitO H8 HCitJIID'll8HO, 'ITO H86HTOK o-KBaHTOB o6yCJIOB.7!8H a,DJ)0HIWM 
TOpMOSHHM H8Jly'!8HHeM. AliaJill8 HM8:tall8rOC.f.[ SKCIIepm48HTaJll,HOro Ma.T8l)HaJia 
IIO xaprutT8l)HCTHitaM 'l{-KBaHTOB BO BSam.tO,It8fiCTBRJIX Ji:M880HOB C IIpOTO
HaMH H SJ.IU)&m yrJiepo,Ita IIpH RMnyJII,08 40 rsB/c IIOita38JI, 'IITO llM88TCH 
8aM8THl:lll Wa,It (J -ItBaHTOB OT a,DJ)OHHOro TOpMOSHoro H8Jly'!8HRJI. B npo
~ecce CWIDHoro BSaHMO,ItettcTBWI 'llacT:r.m; npoHCXOAIIT CYJlleCTBeHHoe HSMeHe
HHe sapsr,n;oB 'llaCTmJ; iI HX RMnyJII,COB. IIoaTOMY B,ItOJII, TpaeKTOl)HH BTOPH'IIHHX 
'llaCT:r.m; H B,ItOJII, ny'lltOBOro HaIIpaBJI8HRH BIIepe,It ,ItOJD!tHH Ha6.mo.ItaTDCH TOpM03-
Hl:l8 l( -ItBaHTH. 

s 
a,00.--------.--r----.--~--. 

2(11) 

1,ooH/ j 

It+ 
""f- / tlftt1,1 

1 I 1'ttt 
1
t 

/ r--¼tli,>+.!1!_.f#I++, .. 5001• 

o· t---+---1---+---1---< 

0 

t5IXI 

OX) 

'tl'tl+ 
,00 ~/ ltttt+,\l!,.tt: .. t.,..i... .......... 

' ~· QI Q5 Q• QS 

P(r,e/,) 

PHc. 6. llMnyJII,CHl:le cneKT:Q!I 't -ItBaHTOB 
(TO'OOI), HCIIYJlleHHHX B a)JTp-, 6)JT"t: -CTOJIK
HOB8HHJDC B aHTHJia6opaTOpHOH CHCTeMe. 
illTpHX0BaJI JilllIWI COOTB8TCTBY8T RMnyJII,CHHM 
CII8KTpaM a'"-KBaHTOB, o6pasoBaHHHX IIpH pac
IIa,Ite JT0-M880HOB. 

Ha pHC. 6 IIp8,ItCTaBJI8Hl:l RMnyJII,CHH8 
CII8KTPH !-ItBaHTOB B 8.HTWia6opaTOl)HOil CH
CT8M8 Nm JTp-(a) HJiZJ -BSam40,It8ilCTID!it 
(6) npH 40 raB/c. 3,ItecD MaorepHaJI cTaTHCTH
'llecm o6eone'll8H CYJ118CTB8HHO .nytllll8,H IIOSTO
MY 8KCII8l)llM8HTaJII,HH8 ,ItaHHH8 IIp8,ItCTaBJI8HH 
0 maroM IQ MaB/c. illTpHXOBM JilIHliH COOTB8T
CTBY8T lf-ItBaHTaM, o6paSO:BaHiiliM. .IIpR pac
Ila,It8 J/0 -M830HOB. 0T'll8TJIHBO BH,It8H BRJia,It 
npo~ecca a,DJ)OHHoro TOpMOSHoro HSJiy'!eHRH 
npH Py< 70 · MaB/ c • xoTopliil cocTaB.1IH8T --5% 
OT BC8X o-KB8.HTOB. EcJm SHepreTR'll8CKHH 

CII8KTp cr-ItBaHTOB OT a,DJ)OHH0ro TOpMOSHOrO liSJIYll8HHH HM88T IIJiaBHYJ'.) 

Cna,D;8Kllzyl0 qiop.-ay, TO O -ItBaHTH, IIOJ!y'!8HHH8 Ilpll CHHTHH B036YJQ'.t8HHH, 
.ItOJDKHH ,W18TI, JIHH8fiiraTHil CII8KTP- 3Itcnepm.t8HT8.lll,H08 paspemeHHe IIO HM

. ny.IIDC&I a'° -KBaHTOB ( ~...., 15%) R Ma.JIM CTaTHCTRita'Bpsr,n; JIR Il08BOJIHT 
pas.zteJIRTD STH ABa npo~ecca. -
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B SaRJIJIR8HIDl C4lOPMYJlllPOBaHH OCHOBHH8 peSyJll,TaTH ~ccepTa.qHOHHOil 
pa6OTH: 

I. C yqaCTil6M aBTOpa 6wr ITOJiy'l6H Il IlpOaHaJmSilpOBaH 60JII,mOit 8KCIT6-
pHM6HTaJILHlitt Ma.T8pnaJI ITO 'JWO-R,D;epmm BSaJ!IMO,ll;8liCTBWIM B IlHT6pBa.7le HM
ITyJll,COB (2-5) raB/c Ha HYKJIOH H8JI6TaJ!Ilt6rO .iwa - OKO~O 60 THC.BSaJ!IMO
.n;eilcTBnfi R,D;ep p , ol. , He n C! c rrponaHoM (C :?>Hg) , T. e. c JWaMII yr
~epo,IUi 11 Bo.n;opo.n;a, n TaHTaJIOM. 

2. IIpoBe.n;eHa K8JJ:Il6pOBKa M6TO.n;a H.n6HTil~SapH,1ta PeJISlTilBilCT
CKHX g)parMeHTOB JJ,D;6p ITO WIOTHOCTil cf -M6KTPOHOB Ha Me.n;e B IlpOIIWIOBOil 
ITySHpbKOBOH KaMepe. 

3. IIo~eHH Be.mr<nllIH cetiemm Heyrrpyrroc BSamiro.n;eitcTBnfi JJ,D;ep p , 
d. , He n C c JW&m yr~epo.n;a n TaHTaJia B HHTepBaJie m.myJll,COB 

(2-5) raB/c Ha HYKJIOH. CetieHWI MSI JJ,D;ep ci, Hen C c JW&m TaHTaJia 
ITOJiy'l6HH Bll6pBH6, 

4. JJ.aH o6sop HM6l!llll!XCH B HaCTOJml86 BpeMH axcnepHM8HTaJILHHX ,IUili

ma: no cetieHWIM BSaJ!IMO,ll;6HCTBWI PeJISlTliBHCTCKHX R,D;ep C JWBMil, IIpoBe.n;eH 
aHa.ms BElJIKllllli cetiemm Bsamm.n;eitcTBd B pB.MRaX pasJil1llllllX TeopeTHtie
cimx MO,ll;6J'.16H. IIoKaSaHO, l!TO COBOK;yill!OCTb B6J'.!IltIHli 8KCIT6pHM6HTaJILHlll: 
cetiemm xopomo ozmcimaeTca B paMKaX Mo.n;6Jm "TBep.n;HX cq,ep" c ITepeKpH
THBM Il Teopntt MHoroxpaTHOro pacceHHWI HYKJIOHOB.' 

5. llsMepeHH Be.mr<nllIH ce~ewrlt BHXO,IUi crreKTaTopma: IlSOTOITOB BO
.n;opo,IUl, rElJ'.IWI, llTWI, 6epRJIJillSI, 6opa n yr~epo.n;a, o6pasoBawmx rrp11 
CTOJlKHOB6HIDl .iwa yr~epo,IUi C IlpOIIWIOM Il C .iwrum TaHTaJia Ilpil IlMIIYJll,C8 
4,2 raB/c Ha HYKJIOH. 

6. BrrepB!ie IIOJiy'l0HH axcnepHMeHTaJILHHe BeJIIl'llllill cpe.n;Hll sHatiemm 
Il ~cnepcml: no l!Il~ IlpOBSaJ!IMO,ll;0HCTBOBru3111IlX HYKJIOHOB .iwa-cHapH;lta rrpn 
HeyrrpyroM CTOJlKHoBeHHH peJISlTmmCTCKHX JJ,D;ep cJ.. , Ne 11 C c ~ TaHTa
.m Ilpll Po = 4, 2 raB/ c Ha HYKJIOH. IIOKaSaHO , tITO 41JlYKTY~ B tIHM0 
IlpOBSBll¥O,D;0HCTBOBaBIIUIX HYKJIOHOB H6IIOCpe.n;cTB6HHO IlpOSIBJLJm'l'CH B rrpo
~ecce MHOOt6CTBeHHoro o6pasoBaHHH tiacT~. 

?. IIOJiy'l0HH B6J'.IIltIIlHH cetiewrlt BSaJ!IMO,D;eitcTBWI BTOPiltIHHX MHOrosa
pJJ,D;ma: ippa:L'M6HTOB C sapR,D;OM ~ ... 2, YCTaHOB7I6HO, l!TO C6l!6Hll0 BSaJ!IMO,D;0it
CTBHH ~arM6HTOB c t"':;,,3 Ha paCCTOmmll 60JII,W6 IO CM OT nepmttIHoit 
SB6S.n;H 60JII,W0 00t:imaeMHX: cetiewrlt BSaJ!IMO.n;eilcTBml: COOTB6TCTBYJJill,ll R,D;ep, 
HaxO,ItHDtWCOH B OCHOBHOM COCTOHHilll. W!)arM6HTH C sapH,ll;8Mil C'i> = 5 Il 6 
HM6IDT cetieHHe BSaJ!IMO,ll;6liCTBWI Ha (ICJ±3)% 60Jll,W6 Omr,D;a6MOit BeJIIl'llllill. 

8. ,Il;amCH 8KCII6pHM6HT8J!bHH6 xapaxTepllCTHKil O -KBaHTOB' corrpOBOOt
,ll;al!llll!X o6paSOBaHil6 g)parM6HTOB C sapH.n;8Mil &(f, = 5 11 6. YcTaHOB7I8HO' 
l!TO KpOM6 o -KBaHTOB OT paCIIa,IUl JT0-MeSOHOB HM60TCH BKJI~ Ma1IO8H6p
rlltIHHX o-KBaHTOB C IlSOTp0Illib!M yr~OBHM paCrrp0,ll;6J'.16Hll0M B CHCT6M0 IIOKOH 
~arM6HTa. Ha6Jm.n;eH ~ l{-KBaHTOB OT a.n;poHHoro TOpMOSHoro IlMyq6HllH, 
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/ 

OcnoBHHe pesynTaTH ~ccepT~ orry6.7.amoBaHH B Me,D;yl!llll!X pa6oTax: 

I. racnapsm A.II., I'pnranammurn lI.C. BosMomi:ocTb :imenT~~ sapa
.IUi peJISlTilBHCTCKWC ~arM6HTOB JWa IlO WIOTHOCTll cf-M0KTPOHOB 
B IIpOllaHOBOli ITySHpbKOBOit'KaMepe. orurn:, I-II335, )Jy6Ha, I9?8. 

2. Axa6a6sm H., EaaTap u., racnapsm A.II., I'pnran:8.llIBHJill H.C. 11 ,IJJ>, 
MeTO,ll;IltI0CKil0 BOilpOCH orrpe,D;6J'.16HR!l cetieHWI Heyrrpyrroc BSaHMO,ll;6HCT
Bd pMHTHID1CTCKilX R,D;ep c ~- orurn:, I-I2II4. )Jy6Ha, I9?9. 

3~ racnapsm A.II., I'pnra.nam:Bwrn H.C. n ,IJJ>, Alia.ms cetieliml: Heyrrpyrroc 
BSaJ!IMO,ll;0HCTW p6J'.IHTHBllCTCKHX·JJ,Il;0p C JWaMa B pB.MRaX IlpOCTHX 
reoM6TplltI0CIWX MO,D;ElJ'.leit. orurn:, I-I2?9?, )Jy6Ha, I9?9. 

4. BaaTap u., racnapJJH A.II., raiJm)oB r.r., I'pnran:8.llIBHJill H.C. 11 ,IJJ>, 

Pacrrpe.n;ElJ'.leHHH IIO tIH~ IlpOBSaHMO,ll;6HCTBOBaBIIIWC HYKJIOHOB .iwa-cHapa
.n;a rrp11 HeyrrpyroM cToJmHoBeHIDl p6J'.IHTHID1CTCKHX JJ,D;ep d. , He II C c 
TaHT8JIOM, OIDIH, PI-80-209, )Jy6Ra, I980. 

5. AHrMoB H. , ••• , I'pnraJiamBHJil1 H. C. , .. • 11 ,IJJ>. Alia.ms rroBe.n;eHWI ce- . 
tiemm Il MHOJK8CTB8HHOCTlli1°--MeSOHOB Ilpll BSaHMO,ll;0HCTBllll p6J'.IHTHID1CT
CKWC R,D;ep p , J , He. , C o ~ yr~epo.n;a II TaHTan:a. orurn:, 
PI-80-473, )Jy6Ha, I980; H~, I98I, T, 33, c. I046. 

6. Ara.rumm:eB r.H., ••• , I'pnra.irammrnn lI.C. n ,IJJ>. Ce11eHWI Bsamvio.n;ettcT
BWI BTOplltIHHX MHOrosapR,D;ma: g)parM8HTOB P6J'.IHTHID1CTCKOro .iwa yr-

' ~epo.n;a c IlpOllaHOM. orurn:, PI-8I-79, )Jy6Ha, I98I. 
7, AraIWllllI6B r .H., . ,. , I'pnra.iraurawm lI. C. l1 ,IIJ), XapaKT6pllCTHKil 

'~-KBaHTOB' COilpOBOJlt,ll;8l!llll!X o6pasoBaHHe MHorosapR,D;ma: g)parM6HTOB 
.iwa yr~epo.n;a rrpn HMITyJll,Ce 4,2 raB/c Ha HYKJIOH, orurn:, PI-82-795, 
)Jy6Ha, I982. 

PyKOimCb ITOCT~a B IlS,D;aT0JII,C!Wli OT,ll;ElJ'.I 
27 .n;exacSpa I982 ro,IUl. 
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