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© UeHTp&nbHblA HB)"IHO-HCtneAOBaTenbCKHii HHCTHTYT HH<j>opMal.lHH 

H TeXHHKO-!tKOHOlllH -~ecKHX HCtneAO&aHH A no aTOMHOA HayKe 

H 1eXHHKe (UH •;!11T011HHcj>op11\ 1984 

.I. BB6)16HH6 

B HaCTOH~ee BpeMH aa6paa o6m&pHwt SKcnepHM6HTanhHlilt MaTe­

pHan no HccneAoBaaHm w0Toa.11epawc BSB.Huo.11eAcTBHA B lllHpOKoa 06-

JiaCTH aaeprHA. Xopomo H3B6CTHO, qTo HSMepea~e ceqeaHA ~OTOH,llep­

HHX peaKIU!a B 06JiaCTH BblCOKHX SHeprHA aaTpy,llHeHO HS-aa OTCYT -

CTBHH 'AOCTaToqao HHT6HCHBHWC HCTOqHHKOB YOHOSHepreTHqecKHX @o­

TOHOB H B CBHSH c Heo6xO~MOCThD HCllOJ!hSOBaTh )IXH STOA ueJ!il TOp­

M08HOA cneKTP YCKOpeHHWC aneKTpOHOB , HM6DlllHA aenpepliBHiidt xapai.­

Tep. Oco6oe aey.1106CTBO npe,llcTaBnHDT TaKHe HSMepeHHH B axcne pH­

M6HTax c HCilOXh30BaHH6M aKTHBaUHOHHOA MeTO~KH, B KOTOpwc npo­

~KTli peaKJ:UIH KHHeMaTHqecKH He onpe.11enHIDTCH, a H,ll8HTH~IUIP1D!C 

nocne odnyqeHHH nyTeu HSMepeHHH HaBe,lleHHOA a~THBHOCTH. BBll.117 

HenpP.pblBHOr o aaepreTHqecKoro pacnpe,lleJieHHH q:,,TOHOB B !OJll08HOW 

cneKTpe, B TaKHX 3KCnepHM6HTax H3M6pflDTCH HHTerpaRhHY8 X8paKTe­

PHCTHKH, npeACTaBJIHIDlllHe BblXO'A, a He ceqeHHe peaKIU!a, qTo 0Jlll8CT­

B6HHO CHHllB.eT U6HHOCT» nonyqeHHblX peayJibTaTOB. 

CBHSh M6~'AY ceqeaHeM H BblXO'AOM peainu~A BblpairaaTCH c.'IB,llJml!UIM 

06paao1.1: 

CT~(Emax) = 
(EIT1CIK 

JEnoo CTK(E)N(E, Emax)dE 
(I) 1 ~Emax 

E- EN (E, Emaic)dE 
max Enop 

rAe Bblpa~aHHe, CTOH~ee B SHaMeHaTene, Ollpe'Ae.llfle! tzl!CJIO 

JieHTHh!X KBBJITOB B cneKTPe 
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Ema><fT,(E...,.)- :BblXO;ll; peam.u1tt Ha OlJ,HH SKBHB8.JleHTHID1 KBaHT. ~ ( E) 
ceqeBBe peaK1u1tt, OTHeceHHOe K peauHoMy cpoTOHY c aHepr1rnkt E , 

a N(E,Emax) dE - qHCJIO cpOTOHOB :a cn&KTpe :a aHepreT11qecKOM 

HHTep:saJie E , E + d E , Enop - aHaqeHHe aHe p:rnH, cooT:eeTCTBYJO!llee 

nopory peaKl.\111~. 

E.?U1HCTB6HHID1 cnoco6 onpe;ii;eJieHHH nonepeqablX ceqeHHn c:eolJ,HTCH 

K pemelD!ll ypa:eaeHHH (I) H BblA6Jl6Hl!ll - :eeJll!qHHlil er~ ( E) • OcHOB­

HaH !PJAHOCTh T8KOI'O po;ii;a aa,n,aq COCTOl!T B HeycTonq11:eocTH IlOJiy­

qaeMHX pemeHH'1, qTO HBJIH6TCH CJ16;1l;CTBH6M norpeillHOCTelt B SKcne­

pHM6H!aJlhHblX HSMepeHHHX. HeyCTO~qHBOCTh peill6HH'1 CBO]J.HTCH K TO­

uy, qfQ K8K yrO,lUiO M8.JIID1 paa6poc BblXO'AOB MO•eT npHBOlJ,HTh K 

CKOJI~ 1roAHO 60JibWOMY paa6pocy B ceqeHHHX. B T8KHX ycJIOBHllX 

peweHHe ypaBH6HHH {I) B MaT0M8Tl!K6 OTHOCl!TCH K q11cJiy HeKoppeK­

THO nOCT8BJ16HHblX aa;ii;aq. 

Cy~ecTBYJOl!Ule M6TO'Abl pemeHHH ypa:eaea11s (I)-MOKHO paa611Th aa 

TPH rpynm1: [I] 

a),aaa1Il!THqecKH6 pemeHl!H, OCHO:eaaa1i1e Ha l!Cil0Jlh30BaHl!H 

paaJIHqHblX np116Jll!ll6Hl!~ TOpMOSHOI'O cneKTpa; 

6)aaMeHa ypa:eHeHl!fi (I) Cl!CTeMO" JIHHettHblX aJire6paHqeCKHX 

ypaBH6HH'1; 

:e):e1i1q11cJieHHe peweHl!fi c npl!BJieqeHl!eM MeTO'AOB B8Pl!~HOHHO-

ro HClll!CJie HHH. 

B ps;ii;e pa6oT a:eTop1i1 [2-4] 11cnOJihao:eaJI11 aa1160Jiee npocToe 

np116JI11xea11e TopuoaHoro cneKTpa, np11:BO'Afi1I1ee K aaweHe 

n(E, Emax) 
NlE, Emax),.., E 

r;ii;e n ( E, Emax) . - cpyHKUHH lllH!Ma, cJia6o ue_as1>011u1cs c aaepni­

ett. Ilpl! aaMeHe ee llOCTOfiHHO" (npsuoyrOJihHQe npH6Jll!lleHHe), ypaB­

HBHHe (I) Jl6I'KO pemaeTCH 
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~ (E) = d<T/d. (en Eme1x), 
H ceqeHl!e npe'ACTaBJIHeT co6o~ T8HI'eHC yrna HaKJIOHa Kpl!BO~ BblXO-

'AOB K OCH aHepI'l!~ B JIOrapH<lJMHqecKOM MaCWTa6e. BoaMOllCHOCTh llpl!­

M6H6Hl!H TaKOI'O np116JI11lleHl!fi onpe'A6Jlfi6TCH xapaKTBPOM aaepreT11qec­

KO~ aaBl!Cl!MOCTl! ceqeHl!fi H TOqHOCThlO noJiyqaeMblX Ol.\6HOK. 

ITp11 pa6oTe c TOpMOSHblM cneKTPOM B o6nacTH aHepl'H~ :e1i1me 

I raB B03Hl!K8JOT 'AOilOJIHl!T6JlbB!ile TPY'AHOCTl!, CBHSaHHHe c H6TQqHo-

CTblO annpOKCl!MaUl!H KOHUa Cil6KTk 

CHMOCTblO ceqeaHn. 

Jia6o~ SHepreTl!l!.eCKOH 38BH-

B pa6oTax [5-6] 0Ill!C8Hlil MeTO'AH, HCllOJlb3YIOIJIHe 38M6Hy HHTer­

paJibHOI'O ypaBH6HHfi Cl!CT6MO~ Jll!H6ttHblX aJire6paaqecKHX ypaBHBHH 

0Hl! H3BeCTH!il B JIHTB pa Type KaK MeTO'A II pa3HOCT6A cpOTOHOBn H MBTO 

"o6paTHOa M8TPHU1>1'1 .YKa3aHH!ile cnoco61i1 p6W6Hl1fi ypaBH6Hllff (I) CBO­

'AHTCH K paa611eHHJO :ecero aaepreT11qecKoro cneKTpa Ha OTAe.ru.awe 

yqacTKH, B npe;ii;eJiax KOTOpblX ceqeHHfl npe;ii;noJiaraJOTCfl IlOCTOIUUl 

H COOTB6TCTB8HHO OUBHH:eae,TCH q11cJIO WOTOHOB, OTBeTCTB6HHHX 

, 
aa 

H3MepeHHID1 BblXO;ll;. B1i1qacJieHl!6 ceqea11a. OTHOCHIIIHXCH K OT'A6JlhHbDI 

IlOCJIB'AOBaTeJibHh!M yqacTKaM cneKTpa, npOH3BO'AHTCfi nyTeM peweHHH 

CHCT6Mlil aJire6paHqecKl!X ypa:eaeHHH. 0'AH8KO He06XO;ll;HMO OTM6THTb, 

qTo aaueaa HHTerpaJihHOro ypa:eaeHHa cHcTeMoa JIHHenHblX anre6pa -

11qeCKHX ypa:BH6Hl!~ H6 CHHMaeT npo6JieMy H6KOppeKTHOCTH aa'Aaqa H 

He ;ii;aeT B03MO~HOCTH 0CB060]J.HThCfl OT c:eoacTBa HeycTo~qHBOCTH pe­

meaaa. IToaToMy yKaaaHH!ile MeTO'Alil ey~;ii;a!OTCH 'AOilOJIHHTeJIBBO B npo­

ue;ii;ype CI'JialfU'!BaHHH Bb!XO'AOB, HOCff~e~ qacTO cy6b6KTHBHID1 xapaKTep. 

McnoJIBao:eaa11e aJieKTPOHHO-B1i1q11cnHTeJihHblX MaWHH noaBOJIHJIO 

npl!BJieqb K HaxO~'AeHHIO ceqeaaa MeTO;zu,I Bapl!81.\HOHHOI'O l!Cq}iCJIBHHH, 

c IlOMO~bID KOTOpblX MO~HO OT06paTB 113 MHOlKeCTBa pemeHHn, ;ii;onycTH­

MblX TOl!.HOCTblO SKCil6PHM6HTaJibHblX 'AaHHblX, aa1160Jiee 11 I'Jl8'AKYJ0 11 

~YHKl.\l!IO, y;ii;o:eJIBTBOPHIOIJIYIO iPHa.eqecKoa np11po'A6 npouecca. 
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Ilep:so~ pa6oTo~ ;na.1111oro 11anpaBJ16HHH HBHJ!aCD pa6oTa ~HJIJ!Hnca 

[7], B KOTopo~ H3 :scero KOJ!HqecT:sa WYHKUHA, Y'AOBJ1eTBOP!UllIIHX 

roqaoc!H onpe'AeJieHHH aKcnepHMe11TaJ1bHlilX 'A&HHlilX, npeAXaranocb 

:s1i1Clpan "cawy10 rJia.14KYJO" wy11Ku1rn, MHHHMH3HPYK>ll!YJO 11op1i1y npoHaBOk 

aol. J{Jla pacqeTa ceqeaHtt WOTOHAep11wc peaKuHA aTOT cnoco6 61i1J1 

npeAXOlleH KyKOM [8] B MO'A6PHH3HPOBaaaott ~opue H aaTeM npHMe11an­

CH paanHqHl&H aBTOpaMH B PHAe pa60T [3, 9-12] • 

Ilpo6JleMa pellieHHH HeKoppeKTllO nocTaBJI6HllliX 3a'Aaq B MaTeMaTH· 

qecKOM acneKTe 61i1na 1t1ayqe11a B paCloTax A.H.TMxo11o:sa H AP• 

[I2-I3] • ABTOp!i BBe1IH IlOHHTHe perynHpH38.IU!H pemeHHH H npeAXO­

lQIJIH cnocoCl ero onpeAeJieHHH. 8TOT M6TO'A npHM6HHJICH B HaCTOHJllel 

pa6oTe :s pacqeTax ceqe11Htt peaKUMtt woTopac111enJ1eHHH nerKHX H'Aep 

RBaaMuoaoxpouaTHqecKHM WOTOHHblM nyqKoM. IloAp06Ho Ha aeu ocTa-

110BHMCH llHJl'EI. liCDOJID30BaJ!aCD nporpaMMa peme!IHH CHCT6Mli Jll!HelHliX 

anre6paHqecKHX ypa:s11eHHtt ueTO'AOM perynapH3aUflH A.H.THXOHOBa H3 

0Cl111el Cl&ClnHoTe~H cTaH'AapTHlilX no'AilporpaMM (OBCIT) AXH 9BM ESCM-6. 

2. 8KcnepHM6HTaJIDHlie peayJIDTaTli 

B BaCTOHJllett pa6oTe HCCJ16AOB8JlHCD pea.KUMM woropac111enneHHH 

Jl6l'KllX 1111meaett npH o6nyqeHHH HX KBa3HMOHOXpOM8THqeCKHM nyqKOll 

EpeBaHCKOro CHHXPOTpoaa, nonyqeHHliM npH TOpMOlle!IHH 3Jl6KTPOHOB 

c aaepl'llel 3,75 raB Ha KpHcTanne ani.taaa. Ilonyqeaa1i1e cneKrp1i1 xa­

pe.xre111ao:&anHCb qeTKO B1i1paaeaaol nHKOBOI crpyKTypol aa ~oae 

aenpepYBaoro ropi.toaaoro cneKrpa. 

Tznaqaae cneKTp1i1 npeAcTaBnea1i1 11a pHc.I. 311aqeHMH nMKOBblX 

3HeprHI • COOTB6TCTBYJOIIIH6 SHepreTHqecKHe paapemeHMH npHB6A6Hli 

~ TaClJD1ne.B npouecce oClpaCloTKM HCDOJID30BanHCJ> TaKJl'EI ;na.11a1i1e, no­

nyqeaa1i1e aa aenpep!iBHOM rop1i1oaaou cneKTpe [I4,I5] • BliXO'A!i pe­

aKuHI B Ta611Hne HOpMHPOB8Hli aa 0,JU!H SKBHB8Jl6HTH!il KB~P-
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liaMepeHHH cneKTpOB npOBO.zu&JlHCD Ha napHOll ~ - Cil6KTpOMeTpe, 

KOHTPOJID aa IlOJIOEeHH6M IlHKa B cneKTpe ocy111ecTBJIHJICH aenocpeA -

CTB6HHO B npouecce o6nyqeHHH. 061118H TOJIJllHH8 MHme11ett COCT8BJIHJ!a 

0,07 paAHaUMOHllblX MHH, qTQ He IlpHBO.lU&JIO K uy111ec:r:se1111ouy HCKa­

llt6HHJO cneKTpa H Il03BOJIHJIO nonyqHTL B peayJILTaTe H3MepeaHtt a6-

COJ!lOTHli6 aaaqe!IHH ceqe11Htt. B KaqecT:se MOHH!Opa nyqKa HCilOJIL30-

:saJICH KBaHTOMeTp BHJI:DCOHa. liaMepan1r1cL BblXO'Ali 24Na 11 I8F 

npH pac111enne11HH MHme11elt .Re , Si. 1r1 S • J{Jla 1r1a1i1epeHJ111 ·aa:seAeH­

uolt aKTHBHOCTH l'!cnonbaoBanca Ge ( L~) - AeTeKTOP c qpcnnen:r.-­

HliM oCl:ceuow 60 cu3• PeaynLTaTli H3MepeHHlt npe'AcTa:sne~w B !86.JIJl~e 

IloApOClHOe OilHCaHH6 ueTO;llHKH H3MepeHHH l'J3J!Oll8HO B [I6,I7] • 

3. PacqeT ceqeHHlt peaKUMtt woTopacmenneHHH 

YpaB11e11He (I), c:sas1i1Ba11mee BhlXO'A 1r1 ceqeaHe woTOHAepawx pe­

aK~Hlt, Ha:secTHO :a uaTeuaTHKe KaK ypa:sHeHHe ~pe'ArOJLDMa I-ro po;na 
g 

~ K(X,:f) lj'(X)ciX =f(y). 
C1 

(2) 

IlpH 3TOM HCKOMaH il>YHKUHH, noMeEamaa onpeAeJI6HHll, '!(X) - ecu 

ceqe11He peaKUHlt 0-1< ( E) , aa'AaHHaa WYHK~HH f (x) - npe:ztcu:snaeT 

11aMepea111i1e BliixOA!i peaKuHtt ~( Emax) , K(X,~) - H'APO ypaBH6HHH -

B aameu cnyqae co:snaAaeT c WYHKUHelt, onHc1i1:saK>melt pacnpeAene1111e 

il>OTOHOB B cneKTpe, a - a11epreT1r1qecKHtt nopor, b - MaKCHMaJlbRaH 

aHepl'HH :a cneKTpe, H - BeJil'!qH11a, xapaKTepHayD111aH naKo:soe aaaqe-

11He 3HeprHH B cneKTpe, K KOTOpOMY OTHOCHTCH Hauepe11aoe aaaqe11He 

BblXO'Aa. 0AH03Haq11ocTL H yeTottqHBOCTD pemeHl'IH TaKoro ypaBH6HHH 

rapaHTHpyeT aa'Aaaze Toq11oro aHaqe11HH npaBolt qacTH, a TaKlle H'Apa 

ypa:s11eHHH; npH HaJIHqHH 11eToq11ocTett, xapaKTepHblX MH pel'HCTpaUHH 

3KcnepHMeHTaJILHblX Ben1r1qH11, KapTHHa IlOJIHOCTL~ MeHH6TCH, H JIDClOe 

CKWIL yrOAHO uanoe yKJIOHeHHe il>YHKUHH :f ( ':l) npr.rnOAHT K CKOJIL 
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rO,lU!O 60nblll2M OCUH 

R .~ q11c11y li8KO 

RUHRM B pemeHH HX . TaKoro THna aa,zw.qH OTHO­

TaBneH 

B:r:.tlAY eHHH ToqHoro qemrn ':f(X) :e cJiy-

ae npHYei:emrn ,JeaynbTaTaM ~~aHqecKHX H3Me peHHll, 

a,il;aqa CBO]UITCH It f!.?X0!!~6lliil npH6JllilKS HHOrO pemeHHH, ycTo£lqHBOr o 

H63Ba'lliiT6JlbHI& OTKJ10H6HHH14 t ( lj) • l1 0,I\p06H08 H3J10ll8HH8 8TOrO 

ionpoca MOEHO HailTH B Ma TeMaTnqecKotl nHTepaType [13] • HHate npH­

:ee ,I\e HN OCHOBH Ne llOJ!Olre Hli R npHMeHeHHH ero ,il;JIB KOHKpeTHOil 3a,ZW.qH. 

Il PH qHcneHHOM peweHHH HHTerpanbHOro ypaBH6HHR ero 06Nqao 

CBO,il;flT K CHCTeMe JIHHStlHl:IX aJire6paHqecKl/IX ypaBH6HHil 
n 

L K u ':f· = f . 
i.=1 a d J (3 ) 

TaKaH aaweaa oaHaqaeT , qTo HenpepblBHNtl ~oTOHHNtl cneKTP paa6H:ea­

e TcH aa PH.ii: JUtCKpeTHblX HHTe p:eanoB ( L = l .... n ) , B npe,I\eJiax 

KaE,I\oro onpe,I\enHeTcH nonaoe qHcJio woToao:e, OTHeceaaoe K cpe,il;Hett 

aaeprHH .ZW.HHoro yqacTKa, a ceqeaHe noJiaraeTcH ae aaBHCHll!HM OT 

3H8PI'HH. qHCJIO ypa:eHeHHn onpe,i1;8Jlfl8TCfl qHCJ!OM 8KCnepHM6HTanbHblX 

3MepeHHtl 

pe IDHOCTI> C j 

( j = I. .. m ) , npH aTOM rrpa:eaH qacn BKmoqaeT nor -

, CJ rrpe,I\lloJiaraeTcH aop1i1anhHO pacrrpe,l\eneaaon c 

HyneBl:DI cpe,l\HHM 3HaqeHH6M. 

YpaBHeHHe (3) 06Jia,I\aeT TeMH lite CBOtlCTBaMH HeKOppeKTHOCTH ' 

·ao H HCXO,I\HOe ypa:eHeHHe (2)' H ,I\JIH HaxOlK,I\8H14fl cpe,I\H npH6J1HlK6H­

H!iX pemeHHH WYHKUHH, Y.I\OBJI6TBOpHD~e« KOHKpeTHOtl ~H3HqecKotl aa,I\a­

qe, aeo6xO]UtMO HCIIOJlb30BaTb ,l\OIIOJ!HJ4TeJibHYD HH~OpMalU'ID, H3BeCTHyD 

HS SKcrrepHMeHTa. TaKaH HH~OpM8IU'IH MOlK6T HOCHTb KaK KOJ!HqecTB6H­

HNtt, TaK H KaqecT:eeuubd! xapaKTep. KonHqecTBeHHNe ,il;8RHNe uoryT 

BKnX>qaTh HSB6CTHN8 OWH6KH axcnepHY6HT8J!hHhlX H3MepeaHn BblXO,I\OB, 

KaqecTBeHHaH HHwopuauHH MOllreT co,il;eplK8.Th c:ee,I\eHHH o xapaKTepe 

"rna;zu<OCTH" HCKOMOrO pemeHHH. PH.I\ aBTOpOB B KaqecTBe 8TOro KpH­

TepHH HCllOJlh3yeT ycJIOBH6 MHHHMH3aUHH npO!ri3BO,l\HOtl 'f ( x) nep-
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:eoro KJIH BTOporo nopH;ztKa. TaKotl cnoco6 ,,il;oonpe.I1eneHHR aa,zw.qK c 

HCIIOJih30BaHHSM anpKOpHOtl HH~OpMaUHH 6NJI npe,I\JIOlreH B [9,10] H 

rrpHMSHHJICR B pR,il;e pa60T ,il;JIR pacqeTa ceqeHHtl ~OTOR,i1;6pHblX peaKuHn. 

IlpHM8H6HHe MSTO,I\OB :eapHaUHOHHOro HCqHCJISHHH CBO]UIT yKa3aHHYD B~­

me 38,I\aqy K HaxOE.I\eHHD ycno:eHoro aKcTpeMyMa [8,9] ; pemaH ee no 

M6TOAY ueonpe,il;eJI~HHblX MHOJWTenen ~aHrpaHllCB., aBTOp~ BBO,!Ul! AO -

llOJIHHT8JlhHbd! rrapaYeTp, BN60p KOTOporo rr03BOJIH8T nocTpOHT~ npz6-

J!HllteHHNn anropKTM peIU.eHHH. BBe;lleHHe 3TOro MHOlltHTenH RBJUl8!Cft oc­

HOBHNM HS,I\OCTaTKOY MeTO,lla,TaK Kalt ero 3HaqeHH8 HHOTKY,lta B8 BH­

TeKaeT H ,il;OnEHO 6NTh no,I\o6pauo npoHa:eonhHO B npouecce BW11Hcne­

HHtl. TaKHM cnoco6oM 6NJIH paccqHTaHs ceqeaHR peB.KUHa W<>toAeneeHH 

'AJ!H pR,il;a aneMeHTOB [9-11]. ABTOpN HCil0Jih30BaJIH 'AJ!ll o6nyq&BJIB 

KBa3HMOHOXpOM8THqecKHil ~OTOHH!id! rryqoK npH IlHKOBb[X 3118.q&llJIRX 

aHeprHil B o6nacTH 200-500 MaB. B 6onee noa,il;aen pa6ote [IS] n 
~e aBTOps ,I\06aB~JIH 'A0ilOJIHHT6JlbHN8 8KCnepHM8HTaJ!hHY6 NllfllY8 • 

OTHOCRUIH6CH K H3MepeHHllll c TOpM03HNM cneKTpOM OT auopcI>aon MHWS-

HH. 

MaTeMaTH'i8CKl1 CTporoe 060CHOBaHH8 BN6opa npH6JIHll6HHOro pe­

illSHHR cpe,I\H :ecex B03MOlKHbDC pemeHHtt HSKOppeKTHO~ 3a,il;a~ 61i1JIO 'Aa­

HO A.H.THXOHOBW! H 'AP• [13] • 
B ocHo:ee aToro rro,l\XO'Aa nelf!HT WYH.I\a.MSHTanhHOe nOHRTKe peryn11-

p113HPYD~ero onepaTopa,nocpe'ACTBOM KOTOporo BNpall8.eTCR pe118HB8 

ypa:eHeHHR. EcnH npa.BaH qacTh ypa:eHeHHH (2) H3B8CTll8. npa~118HHO 

C yKJ!OHSHH6M OT HCTHHHOrO 3f:laqeHHH Ha :eeJIHqHHY e 9 !O B JCaqecT­

Be rrp~OJ!Hl!CeHHOro pemeHHH ypaBH6HHH aBTOPN [13} npe)gl8.l'allf onepa­

TOp R (re ) ol) = :fe • r,I\e ol - napaMeTp perynRpHSaIUtB, cornaco­

BaHHWI c rrorpemHOCThfil HCXO'AHbDC ,llaHHh!X.CornacHO onpe,il;eJieHJtD pery­

J1HPH3HPYKJ~ero orrepaTopa, rrapaMeTp MOlKHO BN6paTh Ta.K, qT06N npH 

e - 0 perynHpH30BaHHOe peUiemrn CTpSMHJIOCh K HCKOMOMY TOqHO­

MY peUieHHD. 
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.8.KHM o6pa30M, Haxox~eH11e np116nl1llteHHOro peweHHH CB0,24HTCH: 

K rocTPOeHHiO peryirnp11a11py10ll1ero onepaTopa; 

HHIO napaMeTpa perynHp11aau1111. 

na nocT poe f'Hfi pe ryJrnp11a11py10me ro one pa To pa 11cn0Jr:baye TCfi 

BapHaUHOHHlitt npHHUHil, B paMKax KOToporo HCCJie~eTCfl CTa6HJil13l1-

py10ru~~ ~YHKUHOHan l1 onpe~eJifi9TCfl ero YCJIOBHlitt MHHHMyM. noKa3aHO, 

qTO ~YHKUHH,peaJil13l1PY10Il\afi MHHHMYY ~YHKUHOHaJia, orrpe~enaeT orre­

paTop, perynHp11a11pji0Il\Htt ypaBttettze. 

B JUITepaType (cM.Harrp11Mep [I3] ) orr11cattli paaJlllqHNe crroco6N 

Bliq11cneHHH rrapaMeTpa perynHp11sau1111, Bli60p ~onycTHMoro attaqeHHH 

aToro rrapaMeTpa cymecTBeHHO aan11c11T OT Tott 11ttwopMau1111, KOTopott 

Mli pacnonaraeM 06 HCXO;I(HbtX ;n;aHHbtX. Ha OCHOB8 3TOI'O M6TO;n;a 6w1a 

ttan11caHa nporpauua peweHHH c11cTeMli n11tteliittbtX anre6pa11qecK11x ypaB­

HeHHlii, BOiile;zi;lllaH B OECII ;n;nH 8BM ESCI,!-6, KOTopaH 11cnoni,aonanaci, 

HaMH npl1 Bl:I'll1CJ16Hl1l1 ceqeHHlti· peaKUHtt ilJOTopacmenJieHHH. 

IlpaKTHqecKH MeTO;Il THXOHOBa Mano OTJIHqaeTCH OT cnoco6a, rrpe;n;­

JIOl!teHHOro ~l1JIJll1IlCOM [7] ' pa3HHua COCTOHT B TOY, 'ITO B nepBOM 

cnyqae napaMeTp perynHp11aau1111 ecTeCTBeHHO BliTeKaeT Ha caMolii 11;n;e11 

perynHpl13aUHl1, B TO BP6Mfl KaK B no~o~e aBTOpOB [7-9] 3TOT na­

paMeTp HBJIH6TCH HCKYCCTBeHHO BBe;n;eHHblM, l1 onpe;zr,eneHl16 ero Ma­

T9M8THqecKH He o60CHOBaHHO. 

4. 06pa60TKa pe ayJib T8T OB l13M6p8Hl1tt 

~fl 3aYeHli HHTe rpaJibH OI'O ypaBHe HH fi Cl1CT6MOH anre 6pa11qecKHX 

JIHHe ttHbtX ypaBHeHHlii Be eb ~OTOHHlitt cneKT p, Haq11Hafl OT nopor a peaK­

UHH ;n;o MSltCHMaJibHOM 3Heprl1H , ~eJlllJI Cfl Ha OT~e JibHlie y'laCTKH npOH3-

BOJ1bHOtt BeJlllqHHli. 06mee q11cno y'laCTK OB , paBHOe q11cny ypaBH6fil!"· 

COBna;n;ano c 'IHCJIOM 3KCnepHM8HTaJibHbtX TO'leK. CorJia CHO CTatt;zi;apTHOa 

nporpa.MMe ;n;na pellleHHH ypanHeHHfi ~pe;n;roni,ua I-ro po;n;a, onpe;n;ene-

IO 

HHe peweHHH 11 pacqeT napaweTpa perynap11aau1111 npoBO'AHJIHCb TpeMH 

paan11qHHMH crroco6aMH. 

Bli60p OilTHMaJibHOI'O BapHaHTa peweHHfl rrpOH3BO;n;HJICfi HaMH, HC-
e 

XO;Ilfi H3 KPHTepHH x H orrpe~eJieHHbtX npe].\ITOJIOllteHHtt 0 xo;n;e KpH-

BOtt B036yx;n;eHHH KOHKpeTHO HCCJie~eMOtt peaKUHH,-OTCYTCTBHH OTpH­

uaTeJibHblX 3Ha'l6HHtt H CHJlbHOtt OCUHJIJIH~H. 

naHHli8 1 IlOJIY'l8HHli6 B pa3HbtX BapHaHTax IlPH CXO;n;HbtX 3Ha'l8HHHX 
2. X (;( .(; I), OTJlll'laJIHCb ;n;pyr OT ;n;pyra B npe~enax "'IO%. 

~fi yBeJlllqeHHH qjiCJia 3KCil8pHM6HTaJibHbtX TOqeK HCCJie;n;yeMblX: 

peaK~Htt H8.MH BBO;n;HnHCb ;n;onOJIHl1T6JibHli8 AaHHlie, H3MepeHHli8 Ha 

aMo~HliX cneKTpax B o6nacTH sHeprH~ 0,3-I rsB [!5] H 2-4,5 raB 

[9] • Bcero B pac'leTax 6liJIO HCil0Jlb30BaHO I9 TO'l6K.PaccqHTaHHH6 

HaMH ceqeHHfi npe;n;cTaBJieHli Ha p11c.2,3,4. 0wR6KH Ha ceqeHHH 61iJIH 

o6yCJIOBJ18Hli CTaTHCTH'l8CKOtt rrorpeillHOCTblO H3MepeHHtt BbtXOAOB (3-5%), 

cneKTpOB (5%), a TaKllt8 TOqHOCTb~ M6TO;n;a pacqeTa (2-3%). 

Ha p11c.2a rrpHBeAeHli TaKllt8 peayJibTaTli pacqeTa ceqeHHA peaK­

~HH, nonyqeHHlie B pa6oTe [3] • r.!eTo~ pacirnTa [3] , paccwoTpeH­

Hlili Bhlille, COCTOfin B peweHHH Cl1CT6Mli JlllH6tlHliX anre6paHqecKHX 
2 · 

ypaBH6HHtt H Bli60pe peweHHfi, HCXO~H H3 KPHTepHH 'X. . H rna,lU<OC-

TH HCKOMO~ illYHKUHH.,.rtyTeM BB8A6Hl1H ;n;onoJIHHTenbHOro napaueTpa.KaK 

BH;zJ;HO !13 pHc.2a ' y;n;oBneTBOpl1T8JlbHOe cornacHe Ha6JIDAB.6TCH B 

06Il\6M xo;n;e KPHBOtt , a6COJIIOTHli6 3Ha'l6Hl1fi, nonyqeHHH6 B HameA pa-

6oTe, ttecKOJibKO rrpenhlrua10T ;n;attHlie [3] • Ha pHc.2-4 OTMeqeHli ;n;Ba 

Ha6opa rronyqeHHblX HaMH ceq.eaftl tt , 0603Ha'leHHfi A OTHOCfiTCH K 

pacq~TaM c HCilOJib30BaHHeM ,!!aHHblX, nonyqeHHbtX B HaCTOHil\8A pa6oTe 

H B [I4 J ' 0603HaqeHHfi • OTHOCfiTCfi K peayJibTliTaM, nonyqeHHb!M 

c BBeAeHHeM ;n;aHHbtX pa60Thl [I5] • Ilpoue~pa pacqeTOB noKaaana, 

qTo ;I(JIH nonyqeHHfi 6onee TO'IHOtt KpHBOH B036y~~6Hl1fi aeo6xO;miMO 

pacnonaraTb 3Ha'IHT8 JlbHO 60JibWHM qHcJIOM 3KcrrepHM6HTaJibHbtX TO'leK, 

~HHTliX 6onee Me JIKHM warou. STo rroaBOJIHT npoBecTH 6onee no;n;po6Ho 

II 



paa6HeHHe cneKTpa H yTO'IHHTh aHa'leHHe BbDCO'Aa Ha Ka~'AOM yqacTKe. 

Cy~ecTBeHHO TaKEe TO'IHOe aHat1eHwe woTOHHoro cneKTpa, cooTBeT~ 

CTBYJO~ero KaE'AOMY H3MepeHHJO. 

5. 06cym:'Aemie 

8HepreTHqecKaH aaBHCHMOCTh ceqeHHH, nonyt1eHHaH B HaCTOH~ea 

pa60T8 ( PHC.2 ,3 ,4) CBH'AeTeJibCTByeT 0 HaJIHqHH IllMPOKoro peso -

aaHca B o6nacTH 350-400 MaB. AHaJiorHt1Haa KapTHHa aa6JIJO'AaJiac:& 1 

peayn»TaTax, npHBe'AeHHbDC aBTOpaMH [3,10,II] 'AJIH peaK!.U1H woTo -

pac~elJlleJlllft H woTO'AeJieHHH. 8TOT peaoHaac B cet1eHHHX woTOH'AepHbDC 

pea1nusl o6H'IHO CBH3liBaJOT c npoueccoM woTopOEAeHHH !IT- MeaoaoB 

Ha HYK~OB8X ft'Apa H HX ITOCJI8'AJlOlllHM B3aHMO'AeHCTBH8M c H'A8PHO~ Ma­

TepHel. PaccuoTpeaHe Ta.Koro THna npoueccoB B paMKax !1 - Hao -

6apao-;rU>1pOqaoa MO'AeJIH c y'leTOM pacc~HHHH A - H306apli B H'Ape, a 

TaKae 'A0llOJIHHT6Jll>HbDC ~OHOBbDC peaKUH~ (19] IlOKa3liBaeT, 'ITO ITO -

JIOllteHH8 IlHKa H WHPHHa ero MOryT HeCKOJll>KO OTJIH'laThCH OT 'AaHHbDC, 

IlOJiy'leHHblX B aJieMeHTapHbDC oN - npoueccax. HaJIH'IHe HeKOTOporo 

BOapacTaHHH ceqeHHH B o6JiaCTH 700-800 MaB HBJIH8TCH yKaaaHH8M Ha 

~KJISA npoueccoB MHoroMeaoHaoro pOE'A8HHH. TaKaa aaBHCHMOCTh ce­

t1eHHH OT aaeprHH, xapaKTepaaa 'AJIH npouecCOB ~OTOpO~'A8HHH Ha o:zzyi­

HO'IHbDC HYKJIOHax,npOHBJIH8TCH TaKEe B peaKUHHX ~OTO'AeJieHHH H wo­

TOnorJIO~eHHH Ha H'AP8X [IO,II,20] • IloJiy'leHHlie 'AaHHlie 'AJIH peaK­

UHH .flf- 24 Na cpaBHHBaJIHCh c pac'leTaMH KaCKa'AHO-HcnapHT8Jlh­

HOa MO'A8JIH [22] • Ma peayJihTaTOB, IlpHB8'A8HHbIX Ha pHc.2a, BH'AHO, 

'ITO c aKcnepHMeHTaJihHliMH ).laHHliMH Y'AOBJieTBOpHTeJI»HO corJiacyeTca 

rroJioaeaHe uaKcHMyMa, a6coJIJOTHOe Ee aHat1eHHe cet1eHHH B pact1eTax 

cyII1eCTBeHHO HHEe. McnoJihaya ).laHHlie no rroJIHOMY cet1eHHJO woTopOE'Ae­

HHH a'APOHOB aa H'Apax [23] B o6JiaCTH 3HeprHa OT rropora M830HO­

o6paaoBaHHH 'AO IOOO MaB, MOlKHO oueHHTh napuHaJihHYJO WHPHHY Kaaa­

Jia pe aK!.U1H .Re - 24 Na • Pacqe Tli rroKaaairn, 'ITO c pocTOM aaeprHH 

12 

Of 500 'AO 1000 MaB rrapuHaJihHaH WHpHHa M8'AJI8HHO yOHBaeT, 'ITO 

CBH'A6TeJihCTByeT 0 BOapacTaHHH OTHOCHT8JlhHOH 'AOJ!H npoueccoB,npH­

BO'AHll\NIX K 6oJiee cy~ecTB8HH'·ll4 H3MeHeHHHM B HYKJIOHHOM cocTaBe HC­

XO'AHOro R'Apa. 

TaKHM o6paaoM, HCilOJih30Baa11e MaTeMaTH'leCKHX cnoco6oB peme­

HHR ypaBHeHHR (I) rroaBOJiaeT nonyt1HTh npH paayMHOM oT6ope WH3H­

t1ecK11e peayJihTaTli, AaJO!llH8 B03MO~HOCTh npOB8CTNI o6cyE'A8HHe ye -

xaHH3i.ta peaKUHH. 

B aaKnJO'l8HH8 aBTOPli C'IHTaJOT CBOHM 'AOJirOM Blipa3HTh 6Jiaro).lap-

HOCTh P.0.ABaKHHY aa ITOCTOHHHlia HHTepec K pa60Te, a TaKllte nep­

COHaJiy ycKOpHT8JIH aa o6ecneqeHHe HOpManhHOa pa60Tli ycKOpHT8JIH. 
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T.a6mn1a 

s- 24 Nct 5 IB~ 
- r 

440 ± ?5 1,84 ± 0,.04 0,84 .± 0,03 O,?O ± 0,02 0,84 .± 0,03 o, ?4 .± 0,02 0,52 .± 0 .. 02 

545 .± 90 l ,5o .:t o,o~ 0,80 .:t 0,02 0,51 .± 0,02 o, ?9 .:t 0,03 0,60 ± 0,02 o,53 .± 0;02 
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H 
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