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I. BBegel!l<e 

Hayt~eHKe !fx)ToJtn;e~ peaJU.lHj:t _ noaeo.rureT noJIYtiHTb eamwa.. ceen;e;mur o 
cTPJ'KType. H· cBottcTBax aToMHbJX Jr~~P. Ycnem"," .qoc::THI'Hj"rtle ~ oruic~K. · 
3JI8KTpOM8.I'IDITHLIX saa.H.MdD;ettcT:Bldit:', CTHMyJJHp~ aKcnep~HTH.,no Ha~e~ 
HHIO nPo~eccoB McnycKalmR paa~\:U.mx tra'cTHq H3 _B9a6J"!t~~Hlrnx _ AAep B ·· .;3THX 

peaJ<l11!1!X. OIUIHM HS Tairnx' HanP'B.JlJISHI<I! l!ccnei!Ol!al!l<ll HBWCH qiOTosii!~P~ 
Hh!e 'peax~H ·TI-ina (~ ,~) ,·. KOTO~Cl6 npe,n;c'TaBJIJOOT :yHHKaJibHy!O ~b3MOi!tH09Tb 
Hsyqeln<H npo11ecca <PciPMHPOBal!I<H. o\ ~'<ac.THI1 B Bj)S~YJ<I\SHHOM ~I!Pe. Cpa.ae~ 
HHS C8'<8HI<I! jleru<l11!1! '(¥,()() M rjpyrHXp8a!<l1l!fl TIOSBOnHnO 6i.J Cy;III!Tb 0 ponH 
nperw~o:eecHbiX npon;eccoe,: BJIHmmH ·sxo~U~oro :KaHaJia ·H" T'.-r(. 

01\HaJ<O p88.KJ1HH (,Y,<X) HCGnSJ!OBaHI< Cp3BHHT8JlbHO oJ!a6o, OC068!1110 STO 
KacaeTCl! 1\STSJlbHb!X H3'18pel!l<l! <PYJ!Kl11!1! B036YJ<1!8HI<l! {• MOl<IIO. mlmb '<iif><e
THTb pesyJ!bT3Thl pa6oT/lc3/). 01\HOI! HS • npH""H STOrO sli3iuooTCl! Manb18 
suaqeHJ<H ceqel!l<l! ( nopHI\Ka ~tone!! MHJ!nH6apHa ) It cBi!BaHHide c STHM Tpy-
1\HOCTH Bhii\SnSHHJI p8aJ<IjHI! (.j',<X) Ha <jJoHS 1\PJrHX, 6'(>J!<ie HiiT'eHCHBHhiX npo
QSCCOB. 

IjenblD 1\aH!IOI! pa60Tbl l!BJ!l!STCl! Jo!3M8p8HI<8 CS'iSHI<II K ~~~ B036Jl<.I\9-
HI<l! peru<I11fl! (,Y ,o() I!M Hl!ep B mHpoxoM !(Hanas one 2' H II npH auepr11J!x 
.j' -KBaHTOB .B 06nacTH rHraHTCKOrO 1\HTIOJ!bHOrO peSOHBHca (IS..:25'Ma)l); 
cpaBHeHHe c IWYT'HMH aHaJIOrHtnilrlMH peax~mm H' TecipeTHtmCRHMH ·pactre'TBMH. 

2. MeTOgHKa sKcnepRMeHTa 

Hcc.JiettOBa.HHH- 6HJlH npoBezte':Hri ~ HB. ·fzytme TOpM03HOrO R3~ MH~pOT.
poua MT-25 Jli!P OHM. 06pas~, co"el""BiiiRe ~6orllllie'!""e Kso~o~ ll.ccJie.I!Y
eMhiX l!I\Sp, 06JIY"anHCb npH 3ueprlll!X YCKOpHem 3J!9KTjJOH~S B 'J!IIanaaoue 
18 - 25 MaB npH CpeJU18M ~OKS nyqxa 12 - 15 MKA. MouHTopJiposilHHe DOTO
Ka j-KBBHTOS OCJD18CTBMJiOCb C DOMOII!bil'nnacTHHOK Jia ~1!11 !laTypaJ}DHOrO 
K30TOTIHoro eocTaBa, KOTOpbl9 o6JiytUU!lich BMSCTe c o6pas-. ll.M onpe-
1\SneHHH BhiXOI!a pe8.KJ1Hll (f,<X) !Ia Hccneeye...ix m!PaX. npHMeHell MeTo~ Ha
BeiteHHoA aJ<THBHOCTH. OH noaBOJil!eT paauecTH Bo Bp9ME!HI< dnepe!jKH 06J!Y-
1.19HKH H H3Me~HlU:r, _ttrO ycTpaHH9T Tpy~O_C'l'_H,. CBJiaaHaHe: 6 ~eM CH.Tlb
HOrO ll3J!Y"'ei!I!!I BOHpYI' ycKopHTeM 8o .Bpe\'11. ero pa6oTH. !l HBJilliX H.SMe
peHI<l!X t-~<aJJyqe!l"e l!Jlep-npoi\YKTOB, "~Srunisaem • p6JIY"~ o6pas
I1ax HS peaKI1KH CQ,o() ua lii!Pax Mlllllel!l<,, perHcTpHpoB~c~.c .. noliOlllbll no,
J!YnpoBoi!m<KomiX I\9T9KTOpoB ( o!ll<oro Ha 'iiiCToro (fe a(li'eM!Jll 2,,rc,.3, I!PY~ 
roro-Ge(/i.,i, 6r:Jc,.3 ) • Xap3RT8pHCTHKH MlllllaHell ( XHMH'ieCKII!I COCTaB 



H o6or~eHHe Hccne~eMNM M30TonoM) H R~ep-rrpo~TOB (nepHon nonypacna
~a, 3HeprHH H HHT8HCHBHOCTb HSMSpHeMO~ t-~H/4/) OpHBS~SHN B Ta6n.I. 

Ta6nHga I 

XaprutTepHCTHKII H~ep-MHIIIeHe~ H H~ep-npOizyKTOB peru<~H (~ ,<:/J 
anpa-MHIDSHH H~a-npO!zyKTIX 

H30TOD COCT8B O~OrSll\. ,% H30TOO Tr2 E,.,KsB ],% 
5Iv v~o,.. 99,75 47.s'c 3,42~. I59,4 73 
65eu (.a (HaT) 30,9 6rco I,7'Q'ac 67,5 86 
76Ge GeO 77,0 72zn 46,5t~ac I44,8 83 
93Nf ('((0 roo 89my I6c 909 99 

I70c,- it;z03 98,0 I66:l)JI 3,40~. 82,5 I2 
ISI-r, Ta. (HaT) roo I77Lu 6,7I~. 208 II 

Yf3Mep9HHSI ~,ru:r Krutt:qoro H3 HCCJienyeMNX ~rn;ep IIpOBO.qMJIHCb nepHO:qHliSCKH 
B T8'Q'8HH8 H8CKOnbKHX ~ea, t1T06H y6eaHThCSI, liTO y6HB8HH8 aKTHBHOCTH 
perHCTpHpySMOn 6-XHHHH C00TB8TCTBY8T 3H8'Q'8HHID nepHO~a DO~acna~a 
Olltll~aeMOro npoizyKTa. B CJJY"ae KOpOTKOMHBYll!ero npoizyKTa pe~H - S9my 
(~=Ia C) HCOOJlb30Banacb MeTO~Ka 6JXCTpD~ TpaHCnOpTHpoBKH 06JIY<reHHOrO 
o6paan;a C IIOMOiqbl) IIHSBMOflOtrrbl. BoH&ruoe BlmMBHH8 6!:JJIO y:qeJISHO yqeTy 
BKJI~a OT HIITepPepepyuqHX pe~~ Ha npHM8CJIX JlPyr'HX 3Jl8M8HTO B ( HnH 
H30TOITOB HCCJienyeMNX 3Jl6M9HTOB ) B o6~aeMOM o6paan;e. Co~e~aHHe 
3THX npHM8C8A Onpe~e.ru:rJIOCb ITpH 06nyt~eHHH 06paaQOB 6HCTpNMH H TSOJIOB!:J
MH HeftTpoHaMH Ha p8aKTOpe. Bo BCSX C~aRX BKJia:q OT 3THX ITpHMSCen He 
rrpeBNmaJI HSCKOJlbKHX npoQ8HTOB. 

3. 3KCD9pHM8HTaJibHH8 pesyn&T8TH 

BJXXo.~ peru<~~ (,Y ,o() Ha HCCll8!lY8Ml>IX H~ax npH pasnH<mhiX rpaHH'IHIXX 
3HeprHHX TOpM03HOrO H3~9HHSI Orrpe:qe,ru:rJICSI OTHOCHTSJibHHM MSTOnOM nyTSM 
cpaBH9HHH OJIO~~·~ OHKOB t-JJY"8~ H~ep-npOizyKTOB (Ta6JI.I) H aHHHrHJlffUM
OHHOrO H3/1Y"eHHH CE,r=5II KaB) ll.l\PS 4Cu(~=I2, 7 <t), o6pas~erocH s 
pe~H 65a, (J',n). 3aBHCHMOCTb Bh!XO~a 3TOn !f~H OT rpaHH'IHO~ 3Hep
rHH TOpM03HOrO HSnytmHHSI xopomo H3B8CTHa/!- '? . ,ll;.ru:r Onpe_:qeJISHHJI BbiXO
D;OB peaXI~d! (J' ,o<.) TBXHM MSTO_D;OM HCDOJlb30BaJIOCb COOTH0m8HH8 
. v_ )- Si(f-e-'.Yz-.)e-'f"nt;,cmfmNm _ 

ii(EJ'max- t:,;.crdt:NiS;n(l-e-'¥'<m)e- 6 /rm Y,.(t.,,.,..), (I) 
r:qe S'- fiJIOIIl;aD;b_ flKRa B r-cneKTpe, E- atPileKTHBHOCT:O perHCTP84HH H3M8pS1-
euoA (-XHHHH, £ - e6 HHTSHCHBHOCTb, OTH6C8HH8H Ha 0~ aKT pacnaqa, 
N- tm:CJIO .JPJ;ep Hccneey-eMoro HSOTona B o6paaqe, t1 , ti! H t-3- coOTBeTOT

BeHHO BpeMSHa H3M8peHHJr, 06.n:ytl8HHH: H mrl!t6,pMKH D;O H3M6.P8HHSI, Zi H Tm
BpeMeHa ~3HH ~a-npoD;yXTa H MOHHTopa. B OCTaHbHNX 0603HaqeHHRX i 
OTHOCHTCfl K H3yq89NOI.fy ,q;a;py, 8 BH,Il;6KC m - R NOimTOpy. 
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Onpe~enei!Hb!e T8.KMM cnoco6oM anaqeH><J< BbiXOJIOii pe8Jti1i!R ( ,r,O<) npH paa
Jlli'l.lln:1X aHat~eHJ-urx rpa.HHtiHbiX 5H8Ef'l1~ TOpM03RCYro HS.njrtremur np~~.q~Hbl B 
Ta6n. 2 . .1\JU! HJ~ep 65c;,, 93Ni H I ITa. nonyqeHBI aHa'ieH><J< BbiXOJIOB npK 
rpaH><'iHO~ 8HeprMK 25 MaB, a ~JU! J<~ep 5IV , ?6Ge M I?Otr - npK necKO
nbKHX rpaHH'iHb!X aneprKJ<X B ~anaaone I8;5 - 25 MaB. 

Ta6J!l!!!a 2 

BHXOJ~bl pe8.KI1!l~ (J!,o<) npK paaJJM'iHb!X rpanHqHb!X 
3Hepr.HstX TOpM03HOf'O H3Jiy'tl8HJ:lR 

Bmo~, ( MOJib~ P ) -I 

MaB • 5Iv 65cu 76G-e 93Nt I70gr IBITa 

25,0 1,0·104 2,0·104 3,7·ro3 3,9·I03 2,5·102 
24,5 9,4·I03 

I,B·I03 
2,8·I03 

23,0 
2I,5 5,2·103 I,I·I03 5,2 · ro2 
20,5 2,9·103 

I o:ro2 
I, 7·I02 

I8,5 5 s·ro2 I,4~Ioi 
' ' 

A6coJIIOTHaJ< omH6Ka npHee.~eHHBIX B Ta6n.2 BHXO~OB cocTaBJUreT IO-I5%. 
0Ha OnpeD,8}I.R:9TC1i OIDHISKOt:l 3Ha'ti9ffid!: BNXOJ:I,OB MOHMTOpOB, CTaTHCTHtiSCROA: 

norpeiDHOCTbiD Cti8TOB B ITHK8 H3M8pSISMO~ ~-nHHHH H H80np8D,9J19HHOCTRMM 

l'pona H aq.jleKTMBHOCTH perncTpffi1111' Y-M8JIY'l8HHH. B TO ><e BpeMH OTHOcH
TSJibHaH omH6Ka BNXOIJ,OB IJ,RH O~Oft H TOR ~e pe~H, HO npH paaHHX rpa
HH~ eHeprHsrx TOpMOSHoro HS~HHH He npeBHmaeT I-2%. 

HaMepeHHb!e BHXO~hl p88.KI1!lll (y,o~.J npK Bhi6pannol! rpaHH'iHOI! 8HeprHH 
TOpM03HOI"'O H3JIYlffiHH11 CBJI38Hbl C C8treHM.RMH ~(£f) K3B8CTHHM KHTerpaJlb-

HbiM COOTHOWSHHSM: E(hi<ZX 

Y(E,rmax) = J G'(E,y) tllr{Er}dEr, 
E"'f' 

(2) 

r~e Emp- noporoBM aneprHJ< p98.KI1!lM, N,y(Eif) - MHT9HCHBHOCTb TOpMOaHO
ro ManyqeHHH npH aneprHM E1 .. lloaTOMY ecJJM HSMepen BhiXO.l! Jllllllb npH o.l!
HOM 3Hat~eHHH EJ'max, TO H8 Hero MO:«HO onpe_.qeJIHTb HHTei'pB.JlbHOe cetteHHe 

perutl1l'H : 

l!pH 3TOM 

""'""" 6"-,.,,(E.r""'-') = f <>(Ed'}<IEr. 
"""!' 

Y{Er,.,J ,.r;>..,m(E,,,.) CBII8aml cOOTHomeHHeM 

J!(htJU ! N1(£,.)t1Er 
E'"'l' 

(3) 

(4) 



)J;JLR p83.KqHfi (O ,0:.) TIOpOf' npHHMMaJIC.R' paBHhJM CYMMB 3HeprYm CB.R'3}! o(

traCTHqbl (80() H ee KYJIOHOBCKOf'O 6apbepa (£:.). XoTs:r o(-tiaCTJ.:tqbl H HCIIyc

KaDTC.R' H3 &~a c sHeprHHMH ~e KyJioHoecKoro 6apbepa aa ctreT TyHHBJib
Horo a~KTa, BKJia~ aroro npo~ecca B HHTerpanbHOe CetreHHe, KUK 6y~eT 
BH~HO ~e H3 ~yaKQHA B036YM~BHHR, HBBBAHK. ITonyqe~e TaKHM CITOC060M 
HHTBI'pB.JibHble C8ti8tillH npH rpaHI1tni.Of:i: ::meprMH TOpM031?0I'O H3JIJt.rBIDI.ff 25 MaB, 
a Ta.nte :-,HatreHVUJ ax , paCCllliT~B 113 MB.CC .fJJJ,Bp/ 0 { 11 £:..., B311Tbi8 H3 

pacqeTOB ITO OTITHti8CKOA MO~e~/6 , rrpeJJ,CTdBJIBHhl 8 Ta6JI.3. ilpH 3TOM B 
Katr8CTBB ~nepHOf'O HCITOJib30BaJIOCb HHTerpanbHOe C8ti8~8 peaKQHH 
65,:u (!.,n) 4"- npH £(""""'25 MaB, paBHoe I, I2 MaB·6ap1l'" ( B ceyqae perut
qHM g ~~(~,~) npHB8~8HHOe B Te6n. 3 C8'!8HH8 OTHOCHTCH nHWb K o6paso-
88HHKI fllij)a B9y 8 H30MepHOM COCTO.RHHH (OCHOBHOB COCTOHHH8 CT<!6HJIDHO), 

TI03TOMY OOnH08 ce~eHHe 3TO~ peaKQHH BNWS. 

Te6nH!Ja 3 
MHTerpaJI&mre ce~emut pe~J:\ ((,<:£) 

Pe~H Bo~ E' 
C)HHT' MaB·M6apH 

o( ~aHHM pa6oTa ~yi'11e pa6oTbr 
MaB MaB .t;i.-max =25MaB 

51 vcr.oo -10,6 6,6 4,8(1 ,4) 4,3(I,O) 24,5MsB/3/ 
5,5(2,0) 32 Mssfi/ 

I2(2) 32 Masf2/ 
65Gt cr.~l -6,3 8,2 9,2(2,0) 10(20) 32 Mssfi/ 
7~((,o0 -7,5 9,0 I,3(3) 
93N((( ,ri.) -I,2 II,5 I,2(3) 

170tr ((,rf..) 0 I?,6 0,5(2) 
I8ITa ((,ri.l I,5 I8,4 0,055(I5) 0,14(3) 32 Masf1/ 

B ceyqae H~ep 5rv, 76Ge H 170!r , ~M KOTOphlX BblXOJ:\bl HsMepeHhl 
ITpH HSCKOnbRHX rpaHH~JX 3H9pi'HRX TOpM03HOI'O H3JJY~SHMR, MO*HO, nOnb3Y
.R'Cb BbipaJKSHHSM (2), onpeD;SJIHTb CSttSffii.fl rrp11 pa3ID1'4HbJX 3Hepi'HRX J"-H3Jiy
'18HHH H llOCTpoHTb <jlyHK~IO B036YJ<~8HHH perutqHM (! ,o() . Ma.rroe '<HCnO SKC
nepHNSHTarrbHHX TO~SK IT03BORRST cyrr,HTb 06 o6~SM XOD;e CS'49HH~ C pOCTOM 
aHeprHH Q -H3JJyt.I'SHHJl' 11 06 HX B.SID1lJI1He. TI03TOMY npH onpen;eJieffim CSt.i'SHH~ 
HCIIOnb30Ba.Jiacb ycpS,IJ,HSHHa.R" Kp11B8JI, IIOJIYqSHHasl H3 SKCIISpHMSHTa.JibHblX 

3HatteHMM 8}JXQD;OB MSTO~OM HaHMSHbiDHX KBan;paTOB B npe~OEO~SHHH I'Jia~O~ 
saaHcHMOCTH 6' <¥',cl) OT Ed. 3Hat.reisfi. cet.reHH~ rro.nyqeHhl MeTOD;OM "wnrn:MH-
3aqHH HarrpaBESHHO~ paCXOII,HMOCTH" S/, KOTOpbl~ HaH60JI88 a!WJeKTHBHO IIP,H

M8Hf£STCH rrpH H8XO;KIJ,8ID'IH ~tl B036YJKI{.SHHR: B6JIH3H IIOpOI'OB p88.RJJ;H0{ 
Peax~H (r,~) B HcCnenyeMOfi 06JiaCTH 3Hepr11M OTHOCRTCH HMSHHO K TaKOMY 
THny. 
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ITOJIY'li8Hml9 Ta.KHM M9TO.J:t0M Wmt4WH 

B036JiiK_D;emur npel\CTaaJieHl:i! Ha pHc. I. 
~mo Bcex HHX xapaxTepeH 6HcTpRa poeT 

c yaeJIH"tJelmeM eaepn:'IH J -HsJiy"ieHHR, a 
3aTeM BbiXO.I\ Ha IIJiaTO. TipH 3TOM 06-
JIBCTb nHaTo c~HraeTca B CTOPGHY 60HD
ruHx SHeprH~ C pocTOM aTOMHOI"O HOMepa 
J<IIjl8. ~mo pea.J<!1llH 5IV ( y,o() Ha~JDOJla
eTCH cna6mt en~ cet~eHH.fl npH 3Hepm
JIX j'-HSJIY"eHHrr BNille 20 MsB. 

PHc.I. ~K~H B03~~.lj:€HH11 p8a.J<!1lll!: 
I - ""Cu (J,n)""Cu, 
2 - 5Iv (¥,c<l47Sc, 

3 - 76Ge(if,ci.)72i!J1, 

4 _I70g,(j',ci.)I66.v.!f· 

CTpem<aMH yxasaHH noporH 
pea.J<!1llll B., + E:, . 

4. 06cvmgeHHe pesynbTaToa 

~yrol! OCO~eHHOCTbiD pea.J<!1llR (~,~) f!BMIDTCf! HX M8Hhl8 C8Q9HH1! ITO 

cpaBH€HHID C !ljlyrHMH p€a.J<!1ll11MH C Bb!JI€TOM cJ.-'laCTifi1, HarrpHMep (n ,()() 
HJm tp,cx). Ha pHc.2 npe.n;cTaBJieHa aamtCHMOCTb OT Z. ce-qe:mdt pe~j:t 
(J .~l npH aHeprHRX ¥-Hs~eHHrr 23 - 25 MsB H pea.J<!1llll (n ,c<) !ljlH SHep

rHnx HeRTpcHOB I4,7 MaBflO( 3TH SHeprHH (-KB8HTOB H HSIITpoHoB npH

ao.qsrr K 6Jll3KHM 3H8pf'HJIM BOS6ym.,n;emur COCTaBHOI"O ,m:wa. Hs ·pHc.2 BHIJ,HO, 

•' ... 
' 

' 
• 

' 

'<TO C8'i8HH1! peaxljHii (j' ,ci.) 8H8'iHT8JibHO 'IIISHb

me ceqeaan peaxqHII (n,~), H aTa pasH1fi1a 

pacTeT c yaeJIH'tleHHeM Z , .n;ocTHrasr .I\Byx no
pR,ttKoa. MsaecTHhte HHTerpa.Jibmre cetreHH.R pe
a.J<!1ll!t (4',oi) .llnff JlpyrHX f!Jl8p TaKlKS ITollTBep-

JK.IUW'l' sTy 3a.KOHOMepHOCTb. TB.Koe noae,IJ,e

HHe ce~eHHR MO*eT 03HaqaTb, ~0 Hrp~He 

I PHc.2. 

5 

3aSHCRMOCTb OT aTOMHOrO HOMepa (~) 

ceoeHHl! peaKijHI! (n ,o<) -• H (J',o1) -
HBllill IIBHHHS - Y , pa6oTa/IO/- J. • 



6oJihmyD poJib e peaxwr11 (n fl'C.) npSiMbTe npoQecchi aHamtTeJibHo cJiaCiee npo
HBJ.UOOTCR B peaxrwM ( t ,d.) • I1on,o6Hoe 38.KJUOtieHHe cJieeye_T 11 H3 cpaBHe'mtfl 
ce"<!eHI!R pea>Cl111R (4' ,o<) I< (If ,p) - C9'!9Hll9 ITOCJI9)(11l!X, r)l;e BKJ!a,ll IIp!lMb!X 
B3ffiiMO;J;9itcTB.Hii BeJIHK, 3a.M8TH\) 6C>Jllllll8. 

M~A BKJia~ npHMHX npoqeccoB e peaKUKHX <¥,~) noaeonneT Hcnonbao
eaTb .qJlJl HX OIJHCamill C-TaTHCTHtJSCKYJO T80piDO RD,epHbiX pe~A. I10:3TOMJ' 

npe~CTaBnRST HHTepec npOB8CTH cpaBHeHMe OTHOWeHH~ ceqeHHA peaKQHA 
(i,C() H (Q',n) 1 OCHOBbtBaJICb Ha Ilp9!J,CTaBJI8HHRX !3TOA T80pMH, 0THOW8HH8 

ceqea»A 3THX p~axqHA OnpeD,8n88TC8 OTHOW8HI18M rrpHB8D,8~~ ll8pUMallhHHX 

WHpmt ypoBHet:t JlJIH: -HCJ;IYCKBHH.R: o<.-tlacTMD;bi H Het:tTpoHa: 

G'(.t:o<'l - "" (5) 
15{~nJ --r;-· 

0THOW8HH8 nap~~~HHX mHpHH B CTaTHCTH~CKOA T80pHH OIJHCbtBaeTCR 
BNp~8HH8M1 gQTOpOe npH_~STS MacCOBRX ~C8Jl H CnHHOBNX MHO~HTeJieA 
HcnycKaeMNX "<18CTH~ HMeeT BI<~/II/ 

fo<. .:! .f'E-"':or{E-8, -E"')Eo~ 15(E.,)dEo< (6) 
/n ::= 

0
)"-B:;p

2
{E-8n -En}£;, 6'(E"')c/En ' 

r~e £ - aHeprHll B036YJ!<~SHI!ll cocTaBHoro "~a:J>,{E-4 -li,} H A(E -gn -En} 
- TIJIOTHOCTH ypoBHS~ KOHS~ g~ep TIOCJIS HCITyCKaHHH COOTBSTCTBBHHO 

o( -tracTiffi;bl' H HSf:!:TpOHa C KHHeTH'tl8CKO:A 3H6pi"HBf:!: tot HJIH ~ H 3HBprHe:A CB.fJ-

3H8« HID! Bn ,5(£,.) 1< 5'(En)- ce<reHIIl! o6paT!rnX pea>Cl111~ ~Jill 3THX "<!8CTI<l! 
( HCIIOJib30B~ pactiSTbf CBtJBHHf:!: no OTITHtrBCKO:A MO:Q;BJill D;AA o{ -tracTI-fr/6/ 
H He:ATpOHOB/l2f). ITpH 3TOM rrpe~onaranocb, ~0 B Hqpe HMB~TCR c¢opMH
poBSHHbl6 o( -'tlaCTHQhl ( ITOD,06HO npOTOHa.M H~ H6:ATpOH8M ) • 

KOHBtDiliB HJ:tPa IIOCJIB HCfiYCKa.HHR d -tracTHD; H He:ttTpOHOB HSXO,Il;JITCR B 

pa3HHX 3Hepi'eTHtJBCKHX n8Bn830Hax: B IIBpBOM C~ae 3 - 8 MaB, BO BTO
pOM 8- IS MaB. IToaTOMlf ~Jill BHOMcHeHHl! ~- H HeRTpoHHoR mHpHH np~<eHe
K~Tca pa3~~e MO:Q;BJibHHB npe~CT~JIBHHH H,COOTBBTCTBBHHO,paa~e BN
paKBHHH D;nH IIJIOTHOCTB:A ypoBHB~I3( 3TH Bb~~BHHR ~AA MO~BJIH C IIOCTO
l!HHOA Te1<1lepaTypoR (npH E<Bnl H llJil! MOl!SJJ>! iflepMH-raaa (npH £>Bn) 
ID.f910T BH;U 

) I (E-li) _p{E = y exp -=-=r- , (7) 

._P(t:) = 2-YaV::{E -SJSV~ exl'{.zVa.c£-iJJ}, (8) 

r:qe T- TeMIIepaTypa HIU'a, a - napaMeTp TIJIOTHOCTH ypoBHeR B MOD;eJIH 
ljlepMH-raaa, S- aHeprHH cnapHBaHI!l!. r.. 

. Ha OCHOBS BHp81J\9HJIR' ( 6 - 8 ) 6>1JIH pacc"<!HTaH!.I OTHOW9HIIl! !n' !!Jill 

H~ep 5IV , 7~ I< I70.fr B H3MepJreMOM ~anaaoHe 3HeprH~ B036YJ!<~97u.l!. 
B aTHX pac~eTax ~YJIH HcnoJibaOBaHW cpen;aHe paccTORHHR Me~ ypoBKRMH 
(2;-J,) npH 3Hepi'I'liiX CBli3H HeRTpoHa H 3Ha"<I9'Wll naP,""'9TpoB T, Q. H 0 , 
ITOJJY'191!Hhl9 H3 B.HaJIP!3a HeRTpOliHI>lX pe30HB.HCO,ti4 , !5/ ( Ta6JJ>!~a 4 ) • 
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Ta611H!Ja 4 
ITapaMeTpN cTaTHCTHqSCKO~ MO~eRH, HCIIOJib3yeMN6 ~J!Ji p8C'IeTOB r.vrn 
H~ PeaJ<I11!H Bn ;1),aB a T b 

MaB (E=Bn) Mas-I MaB MaB 

4?Sc 5Iv(r,o<J I0,8 5·I03 I,I I,? 50y 5Iv(11,nJ 9,3 3·to3 ?,2 0 
?2t;, ?6t;.(¥,<i) 8,9 5·I03 0,8 2,5 ?5Ge ?6Ge (¥,n) 8,5 8-ro3 II,8 I,3 I66.v_, I?Ot;.(,r,<i) ?,I 8·ro1 0,6 I,5 I69tr I?O[r(J,n) ?,2 r·ro2 2I,8 0,8 

Pacctm:Tamrue OTHOWSHH.fl rartn , a Tarotte 3KcnepHM6HTaJibHUe, DOJIYlreH
l!lle H8 OT,!!Oilj9HII~ CeqeHI!~ pea!<cyi~ ( J' ,o<) H ( ,)', n) ( ITOCJI9JUI>I9 npHBe~el!ll 
B pa6oTe/I6/) npH aHeprHRX BOa6y.<~9HIIH 20 H 24 MaB,npe~cTaBJI9Hll B 
Ta6E.5. B~o yAOBESTBOpHTenbHOS cornacHe pac~STHNX H 3KCIIepHMeHT~b
HblX OTHOWSHH:tt fo/r;, , trl'O YKMHBaST Ha IIpHMSHHMOCTb CTaTHCTHtreCKOa MO
~eJ!H C npHHHT~ B He~ rrapaM9TpaMH ~J!Ji OnHCaHHH ~~ B036y.<~eHIIH 
H sHa~eHH~ ce~eHHR peaK~~ (0,~) B o6nacTH rHraHTcxoro ~Hnon&Horo pe
aOHaHCa. 

Ta6 !l!II!a 5 

PactJeTmre H ::JKcnepHMSHTa.JibHbl'e sHat.reHH.R: % 

5Iy 
76Ge 

I?Ogr 

sxcnep. 

I,S·Io-2 

r ,9· ro-3 
z,o·ro-4 

pact~eT 

2,2·10-2 
r,2· ro-3 
8,0· ro-5 

Ey= 25 MaB 
aKcnep. 

2 5· ro-2 
6:r.ro-3 
I,5·Io-3 

pactJeT 

3,9· ro-2 

5,5-ro-3 

? ,5· ro-4 

HexoTopoe ~eB&meHHe aKcnepHMSHTaRhHhlX OTHorneHH~ ~ H~ pactreT
Hb!MH ~J!Ji H~a ?Otr MOPJIO 6bl yxaab!BaTb Ha S8MSTHHI! BKJIB.l( rrpi!MliX peaK
~~ B CJiytrae Ci'OJIDWHX Z , OztHaKO SI'O MOlf:HO YCTpBHHTh He60JihWHM H3MeHe
HII9M ( He Bb!XOI\>11qHM aa p8MKH npHHIIMaeMb!X B ~yrHx pacqeTax ) napaMeT
pos ITJ!OTHOCTe~ ypOBHS~. 

B Sa&l!D'i9HH9 SBTOpH Bb!p~~T 6Jiaro~apHOCTb r.H.~JiepoBy H D.U.Ora
H9CJ<HY Sa no~~ep.Ky pa60TH, A.r.BeJIOBy sa o6>yqeHHe o6paa~OB Ha NHK
poTpOHe, B.E.MyqKO H A.TOH'ieBy sa DOMO~b B HSMepeHHHX H o6pa60TK9 pe-
3Y~bTaTOB, D.M.UHneHDKY aa noneaKYe odc~~eHHR. 
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6 Maa 19&9 ro~a. 


