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B AaHHOltl pa6oTe npeACTaBJleHbl pe3yJ1bTaTbl 1'13MepeHl'1R 1'1HKJ1I031'1B

HOro Ce4eHl'1R o6pa30BaHl'1R rr
0
-Me30HOB B peaK41'11'1 

12 
a + C ➔ 11° + X /1/ 

np1-1 1-1Mny11bce 4,5 r3B/c•HyKJ10H. KaK yme OTMe4a11ocb B HaweH nep

B011 ny6J11-1Ka41-11-1
711 , 41'1KJ1 1'1CCJ1eAOBaH1-111, KOTOpblltl npeAno11araeTCR npo-. 

BeCTl-1 Ha ycTaHOBKe 11¢lOTOH-Maccep11 Jla6opaTOPl-11-1 BblCOKl'1X 3Hepr1-111 

06beA1'1HeHHOro 1'1HCTl'1TyTa RAePHblX 1'1CCJ1eAOBaH1-111, BKJ1I04aeT 0611y4e

H1-1e RAepHblX M1-1weHe11 ny4KaMl'1 peJ1RTl-1B1'1CTCK1'1X RAeP. l..le11bl0 3T1'1X 

1'1CCJ1eAOBaHl'1H RBJlReTCR no11'y4eH1-1e HOBOIII 1'1H¢lopMa41-11-1, Heo6XOAl'1M011 

AJlR BblRCHeHl'1R MeXaHl-13Ma KYMYJlRTl-1B_ Hora 3¢,¢,eKTa B npo4eccax pom-
v /2/ -

AeHl'1R aAPOHOB B RAPO-RAePH~X B3al'1MOAe1'1CTBl'1RX • 

HMelOIJ\1'1eCR B HaCTORIJ\ee speMR AaHHble O KYMYJ1RTl'1BHOM pomAeHl-11-1 

n1-10HOB B RAPO-RAePHblX B3al'1MOAel1CTBl'1RX B OCHOBHOM noJ1y4eHbl AJ1R 

3apRmeHHblX 4aCTl-14 1-1 OTHOCRTCR K 0611aCT1'1 AO 3fiepr1-11-1 

2,9 r3B/HyKJ10H
131 • Apyro11 oco6eHHOCTblO Hawe11 nocTaHosK1-1, 0T111-1-

4a101J\e11 ee OT 3Kcnep1-1MeHTOB C 3apRmeHHblMl'1 4acT1-14aM1-1, - 3TO B03-

MOmHOCTb 1'13MepeHl'1R B OAHOM 3Kcnepl-1MeHTe rr
0
-Me30HOB B Wl'1POKOM 

1'1HTepsa11e nonepe4HblX 1-1MnyJ1bCOB. 

3Kcnep1'1MeHT npOBOAV.JlCR Ha . ny4Ke AAeP rem1R C 1'1MnYJ1b-

COM 4,5 r3B/C•HYKJ10H (Lip/p = :!: 2%) 1-1 1'1HTeHCl'1BHOCTblO -100 TblCR4 

4aCT1-14/41-1KJ1. B 3KCnep1-1MeHTe 1'13MepRJ11'1Cb 3Hepr1-11-1 1-1 HanpaBJ1eHl'1R 

BblJleTa Y-KBaHTOB, o6pa3YIOU\1'1XCR B pe3yJ1bTaTe pacnaAa 1T 0 -Me30HOC3. 

TOJ11J\1'1Ha yr11epOAHOl1 M1-1weH1-1 no ny4Ky COCTaBJ1RJ1a 12,6 r/cM 2 • Co-

6blTl'1R T1-1na ny lrAe n = 2 ,3 •• ./, reHep1-1pyeMb1e B M1-1weH1-1, pern- , 

CTPl-1POBaJ11'1Cb raMMa-Macc-cneKTpoMeTpoM YCTaHOBKl-1 11<!>0ToH-Maccep
11

' 

c0Aepmall\e11 90 MOAYJ1e11 1-13 cs1-1H4osoro cTeKJ1a. M0Ay111-1 raMMa-Macc

cneKTPOMeTpa pa60Ta10T He3aBl'1C1'1MO 1-1 co6paHbl B MaTp1-14y 7x13 pa3-

MepaMl'1 140-215 CM. OcHOBH~e xapaKTepl-1CTl'1K~ raMMa-Macc-cneKTpo

MeTpa np1-1BeAeHbl s111 • 
B 3Kcnep1-1MeHTe paCCTORHl'1e OT 4eHTpa M1-1weHl'1 AO 7-cneKTpoMeT

pOB no nY4KY 6blJ10 Bbl6paHo paBHblM 340 CM. YKa3aHHoe pacCTORHl'1e 

06ecne41-1sa110 AOCTaTo4HO w1-1poK1-111 yr11oso11 1-1HTepsa11 per1-1cTp1-1pye

M~x rr
0
-Me3oHos s 3Kcnep1-1MeHTe / l:l0 ... ± 16 ° / 1-1 A1-1ana30H nonepe4-

Hb1x 1'1MnyJ1bCOB npaKTl'14eCK1'1 OT O AO 1 r3B/c • .. 
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PHc. I. CxeMaTHqecKHH qepTe~ 3KcnepHMeHTaJlhHOH 
annapaTypbI: s - C~HTHJUl.!I~HOHHble cqeT~KH, A -
C~HHTHJUl.!I~HOHHblH cqeT~K, pa6oTaIO~H B pe~Me 
aHTHCOBn~eHHH, M - MHWeHb, H - rogocKonHqecKHe 
C~HTHJUl.!I~HOHHble cqeT~KH' ~ - raMMa-cneKTPO-, 
MeTpbJ HS CBH~oBoro CTeKJia. 

nepeA cneKTpOMeTpaM11 no ny4KY pacnonaran11cb ABe nnocKOCTl1 
rOAOCKOnl14eCKl1X c411HTl1JlJlRL1110HHblX c4eT411KOB, op11eHTl1POBaHHblX 
no eepT11Kan11 11 ropl130HTan11 C o6utl1M 411CJlOM 3neMeHTOB' paeHblM 40. 
Pa3Mepbl MOAYJlR c411HTl1JlJ1RL1110HHOro rOAOCKOna COCTaBJlRJll1 2x10x 
xlOO cM. MoH11Top11poeaH11e ny4Ka ocyutecTenRnocb c11cTeMoH c411H
T11nnR4110HHblX C4eT411 KOB pa3MepaMl1 0 '5x5x5 CM. CxeMaT114eCKl11ti 
4epTem 3Kcnep11MeHTaJ1bHOH annapaTypbl np11BeAeH Ha p11c. 1. MOAYI111 
raMMa-Macc-cneKTPoMeTpa pa3AeneHbl Ha 14 rpynn no 6 11n11 7 MOAY
neH e KamAOH rpynne. C11rHanbl e KamAOH rpynne n11HeHHO cyMM11py-
10TcH 11 nocTynaioT Ha Al1CKPl1M11HaTOPbl' y4aCTBYIOut11e B 6blCTpoH no
r11Ke. nopor11 Al1CKpl1Ml1HaTOPOB B AaHHOM 3Kcnep11MeHTe 6b1Jll1 ycTa
HOBJleHbl Ha ypoeHe -1,5 r3B. YKa3aHHaR opraH113a411R Tp11rrepa 
no3B0JlRJla cyuteCTBeHHO yMeHbWl1Tb 411CJ10 3anycKOB annapaTYPbl OT 
Mano3HepreT114ecK11x co6b1T11H. YcTaHoeKa pa6oTana e n11H1110 c 3BM 
HP-2116B. CpeAHHR cKopoCTb Ha6opa - oKono 15 co6b1T11H e 411KJ1e 
np11 AI111He co6blTl1H 132 16-pa3PRAHblX cnoea. B Te4eH11e 3Kcnep11-
MeHTa 4epe3 yrnepoAHYIO M11weHb 6b1JlO nponyuteHo -2,109 a-4acT114 
11 Ha MarH11THble neHTbl 3an11caHo -3.105 Tp11rrepoe. 

nepe114HaH 11H$opMa411R o6pa6aTblBanacb no nporpaMMe reoMeTp11-
4ecKOH peKOHCTPYKL.11111, Ha JleHTY CYMMapHblX pe3YJlbTaTOB 6b1Jl0 3a-
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c,1-c-n•x, 4,5r3B/cN 

Ei;.0,5r3B 
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PHc. 2. PacnpegeneHHe no sqxpeK
THBHOH Macce Myy nonapHO CKOM6H
HHPOBaHHblX ·Y-KBaHTOB AJl.11 co6bl
THH, sanHCaHHbIX Ha neHTY cyMMap
HbIX gaHHblX DST. 
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n11caHo /DST/ 221 Tb1CH4a co6b1Tl1H, 
YAOBJleTBOPRIOllt11X cneAYIOlltl1M yc
Jl0B11RM /Kp11Tep11H A/: 

1500 

~j 
100 · 300 500 

Mn (M3B) 

90 

1. I, E1 ~ 3,0 r3B; 
I 

2. 2 $ Ny ~ 6; 

3. Em1n ~ 0,5 r3B; 
Ny(Ey~l r3B) ~ 2, 

rAe E1 - 3Hepr11H, Bb1AeJ111BWaRCH B i -M cneKTpoMeTpe, Ny - 411CJ10 
y-KBaHTOB B co6b1Tl111, Emin - M11Hl1MaJlbHaR 3Hepr11R ·Y-KBaHTa. 

PacnpeAeneH11e no 3$$eKT11BHOH Macce M-yy nonapHo cKoM611H11po
eaHHblX y-KBaHTOB, oTo6paHHb1X no Kp11Tep1110 A, npeACTaeneHo Ha 
p11c. 2. Ha 3TOM me p11cyHKe np11eeAeHbl pacnpeAeneH11R nonapHo cKoM-
611H11poeaHHblX ·Y-KsaHTOB, ,oTo6paHHblX no Kp11Tep1110 A AJlR C06blTl1H, 
MOAeJ111poeaHHblX no MeTOAY MoHTEi--Kapno /nyHKT11PHaR r11CTorpaMMa/. 
YAOBJ1eTBOp11TeJ1bHoe coenaAeH11e 3KCnep11MeHTanbHOH 11 MOAen11poeaH
HOH r11cTorpaMM YKa3b1BaeT Ha TO, 4TO B MOAeJ111 3aKOHOMepHOCTl1 
11HKJll0311BHOH reHepa41111 rr0-Me30HOB Y4TeHbl npaBl1JlbHO. 3aWTp11XO
eaHHaR r11cTorpaMMa Ha p11c. 2 nony4eHa MeTOAOM MoHTe-Kapno 11 Re
nReTcR cj')OHOBOH /napbl ·Y-KBaHTOB OT pa3Hb1X 1T

0
-Me30HOB/ • 

MoAen11poeaH11e npo4eccoe 11HKJ110311BHoro pomAeH11R rr
0
-Me3oHoB 

np0113BOA11Jl0Cb Ha OCHOBe AaHHblX no MHOmeCTBeHHOMY pomAeH1110 11°
Me30HOB, nony4eHHblX B 3Kcnep11MeHTaX Ha 2-MeTpOBOH nponaHoBOH 
KaMepe151 • Po3blrpblW co6b1Tl1H npOBOA11JlCR B COOTBeTCTB1111·· C 3Mn11-
p114ecKl1M pacnpeAeJ1eH11eM/&/ : 

E ~ - exp ( - X / X 
O

) • exp ( - b p 
2 

) , dp ~ 

rAe X - KYMYJlRT11BHoe 411CJlO, p~ :.. KBaApaT nonepe4Horo 11MnyJ1bCa, 
Xo == 0 '14; b == 3 '7 /r3B/ C - 21. 3Ha4eH11R BeJll1411H XO 11 II b

11 
B3RTbl 

113 pa60Tbl /6/ • AnH MOAen11poeaHHblX C06blTl1H npoeepRsiOCb nonaAaH11e 
·Y-KeaHTOB B ycTaHOBKY, pa3b1rpb1BaJlOCb 3HeproBb1AeJ1eH11e B MOAYJlRX 
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y-cneKTpoMeTpa v1 Tpe6osanocb SblnOI1HeHv1e yc11osv111 Tpvirrepa. 
A,nR Sb14HCJleHHR 3HeprOSb1AeI1eHv111 s R4e11KaX ·Y-cneKTpOMeTpa HC
no11b30SaJ1Cft naKeT nporpaMM EMCASR 171 , c noMo~b~ KoToporo Mo
Ae11v1posa11v1cb :rneKTpOH-<)>OTOHHbte IlHSHH. MoAe11v1posaHHble co6btTHft 
3anv1cb1sa11v1cb Ha DST AilR noc11eAY~~e11 06pa60TKv1 no nporpaMMe 
reoMeTpH4ecKO11 vi 3HepreTvi4eCK011 peKOHCTpyK4v1v1 co6blTHl1. Cne
AYeT OTMeTHTb, 4TO Ha scex YPOSHRX aHa11H3a AaHHblX KaK 3KC
nepv1Me~TaI1bHble, TaK vi MOAeI1v1posaHHble co6b1THR 06pa6aTblsa11v1Cb 
S OAHHaKOSblX YCilOSHRX C nOMO~b~ OAHHX vi TeX lKe nporpaMM vi 

Kpv1Tepv1es OT6opa co6btTHl1. Ha STOPOM 3Tane aHa11v13a 3KCnepv1MeH
TaI1bHblX AaHHblX C 4e11b~ yse11v14eHHR OTHoweHHR 3<)><)>eKT/<)>OH 6b111v1 
npv1MeHeHbl'6011ee lKeCTKHe Kpv1Tepv1v1 OT6opa co6b1THl1 /Kpv1Tepv111 6/: 

1. x 2 = min Ail.R nap •y-KsaHTos; 
2. Eyl + E.Y2 ~ 2 f3B; 
3. EM/E6 ~ 0,4, rAe EM v1 E5 - cooTseTcTseHHo MeHbwaR v1 6onbwaR 

~Heprv1.R Y-KSaHTOS, 
x2 AI1.R KalKAOH napbt y-KSaHTOS onpeAeJl.ReTc.R KaK MHHHMaJlbHOe 

3Ha4eHvie <l>YHK4HH /IC - <)>HT, cM:
41 

/: 

8 

x2 = l: (m1-m~)2/a12 - 2af, 
1 /2/ 

.. a H3M 8 H3M 3 H3M 
rAe m1 =Ey1 , m2 =Ey2 , m8 =0yy , a 1 (i = 
TH4ecKHe OWH6KH YKa3aHHblX se11v14HH, t = 0 
3Heprv1v1-v1Mny11bca Ail.R 11° ➔ yy pacnaAos: 

1,2,3) - cpeAHeKSaAPa
ypasHeHvie coxpaHeHv1R 

2 2 2 ·2 C 0 )½ f = E,yl + E ·Y2 - ( m 110 + E yl + E ·Y2 + E,yl E ·Y2 os yy = o, /3/ 

2a - CTaTv1CTv14eCKHl1 sec 3aKoHa coxpaHeHH.R, pa3btr PbtsaeMblH KaK 
cso6oAHbll1 napaMeTp /2a nop.RAKa O + 3,102 npvi Sblno11HeHv1v1 3aKo
Ha coxpaHeHH.R C T04HOCTb~ f .::;; 10-3 /. x2 MHHHMH3HpyeTCft v1Tepa-
4v1OHHblM cnoco6oM I 41 • 

An.A KalKAOH napbl ·Y-KsaHTos 0yy H3Mep.ReTc.R c noMo~b~ KOOPAH
HaT MOAYileH ·Y-cneKTPOMeTpa, npvi 3TOM HHTepsan S03MOlKHblX 3Ha-

. 4eHv111 Oyy onpeAeilReTc.R nonepe4HblMH pa3MepaMH M0Ay11e11. Q4esv1A
Ho, 4To SHYTPH AaHHoro HHTepsana see ~Ha4eHH.R ~yy pasHosepo
RTHbl. 3TO 06cTO.RTeI1bCTSO AenaeT He06XOAHMblM npOH3SOAHTb MH
HHMH3a4v1~ x2 s ASa 3Tana. Ha nepsoM 3Tane onpeAenReTc.R <1>v1Tv1-
posaHHoe 3Ha4eHv1e 0~, Ha sTopoM 3Tane - Mv1Hv1Mv13a4v1.R x2 npo
H3SOAHTCR npvi <)>HKCHposaHHblX 3Ha4eHH.RX Oyy: 

4 

ow , ec11v1 omin < ow < emax 

0 +:, yy yy yy, 

e w emin /4/ 
yy yy 

, ec11v1 YY -~ yy, 

omax w emax 
yy , ec11v1 Oyy ?. yy • 

Ha4aJlbHble 3_Ha4eHvlft napaMeTpos Ey1 vi Ey2 Ha STOPOM 3Tane 
E 113M M 

Mv1Hv1Mvl3a4v1v1 paSHbl COOTSeTCTSeHHO Ey1= yl ; E y2 = E~z . 
PacnpeAe11eHv1e no 3<)><)>eKTv1sH011 Macce yy-co6b1Tv111 nocne npv1Me

HeHv1R KPvlTepv1R 6 npeACTasneHo Ha pv1c. 3a. nyHKTvlpHa.R -vi 3aWTpv1-
xosaHHaR rv1CTorpaMMbl Ha pv1c. 3a nony4eHbl COOTSeTCTSeHHO Ailft 
scex /3cj)<)>eKT + <)>OH/ co6b1Tvll1 vi Ailft <)>OHOSblX co6b1Tvll1, MOAe11v1po
saHHblX MeTOAOM MoHTe-Kapno nocne v1x oT6opa no Kpv1Tepv1~ 6. 

a J L 0 J L & 
2000 r i-,: 

olC-J:t 0 X,4,Sr3B/cN Ir Ul 2 I i 1 X ~ 1 I 'Jfo 
- 31<cnep11MeHT 

1600 f ) i ....... - Mooenb 

-s 
j 1200 

0 u 

S 800 
::s: 

J 

400 

100 300 ,SQQ 100 '200 IX) '200 

Mn (M3B) 
PHc, 3, a - pacnpegeneHHe no 3q>q>eKTHBHoH Macce yy-co6blTHH 
nocne npHMeHeHHH KPHTepHH'B, CnnowHaH rHCTOrpaMMa - 9KcnepH
MeHTaJ1bHhle gamlble, nyHKTHPHaH - CO6b!THH, MOgenHpOBaHHWe no 
MeTOAY MOHTe-Kapno, 3awTpHXOBaHHaH rncTOrpaMMa - q>OHOBble CO6b!
Tirn; 6 - pacnpegeneHHH no 9q>q>eKTHBHOH Macce yy-co6b!THH, npeg
c_TaBneHHb!X Ha rHcTorpaMMe pHc, "a", noCJie oT6opa no KPHTepmo 
x 2 .:a: 1. CnnoWHaH rHCTOrpaMMa - 3KCnepHMeHTaJibHble AaHHWe, nyHK
THpHaH - CO6b!THH, nony'leHHble MeTOAOM ·MoHTe-Kapno, 3awTpHxo
BaHHaH rHCTOrpaMMa - q>OHOBble co6blTHH; B - pacnpegeneHHe yy
co6b!THH no 3q>q>eKTHBHOH Macce, nony'leHHoe H3 rncTorpaMMbl 
pHC. 11 6 11 noCJie Bbl'leTa q>OHOBblX co6b!THH, 
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Ta6n»~a 1. 3BOJIIO~HH q»cna 1T
O-Me30HOB H OTHOWeHHH 3~

¢eKT/~OH nocne npHMeHeHHH KpHTepHeB OT6opa B HHTepBane 
sqxpeKTHBHbIX Mace 75 MsB ~ Myy $ 195 MsB 

N'N' Kp»TepHH oT6opa 
n/n 

1. DST(Ey ~ 0,5 rsB) 

2. 0T60p nap y-KBaHTOB 
c x 2 = min 

3. 0T60p nap y-KBaHTOB, 
AJIH KOTOpblX: 
a/Ey1 + Ey2 ;::: 2 rsB 

6 / E yl /E y2 ~ 0, 4 

4. 0T60p nap Y-KBaHTOB, 
AJIH KOTOpblX X 2 ~ 1 

0THOWeHHe 
3¢~eKT/~oH 

0,65 

1 , 12 

1, 21 

1, 4 7 

0THOCHTeJibHaH 
AOJIH 1T 0 -Me30HOB 
/%/ 

100 

73* 

51 

43* 

* IIpH OT6ope TepHIOTCH, B OCHOBHOM, 17° -Me30Hb) C 60JlhWHMH 3Hep-
reT»qecKHMH OWH6KaMH, 

,4I1R AH<ll¢epeH41-1poeaHHoro y4eTa ow1-160K H3MepeH1-1A yrnos 1-1 3Hepr1-1A 
y-KsaHTOB Ha TpeTbeM 3Tane aHan1-13a AaHHblX OT6op co6blTHH npo
H3BOAHnCR C noMOll\blO 6onee )l(eCTKOro X2..KpHTepHR: OT61-1pan1-1cb 
yy-co6b1THR c x 2 $ 1. PacnpeAeneH1-1e no 3(1J(IJeKTHBHoA Macce AnR 
co6b1THH C x2 $ 1 1-1nn10cTp1,1pyeT PHC, 36. nyHKTHpHaR 1,1 3aWTpHxo
BaHHaR rHCTorpaMMbl Ha pHc. 36 nony4eHbl COOTBeTCTBeHHO AnR 
scex /3(1J(IJeKT + (IJOH/-co6blTHH 1,1 AnR (IJOHOBblX co6blTHA, pa3blrpaH
HblX MeTOAOM MoHTe-Kapno nocne HX OT6opa no KPHTepHIO x 2 .~ 1. 

41-1cno 1T0 -Me30HOB 1,1 OTH0WeH1-1e 3(1J(IJeKT /(!JOH Ha pa3nH4HblX ypos
HRX OT6opa 3KCnep1-1MeHTanbHblX co6blTHH npHBOARTCR B Ta6n. 1 • 

H3 PHC. 36 BHAHO .. 4TO AOnR· (IJOHOBblX C06blTHH KO BCeM C06blTH
RM /cnnowHaR r1-1cTorpaMMa Ha p1-1c. 36/ Aa)l(e nocne oT6opa no 
KPHTePHIO x 2 $1 3Ha41,1yenbHa'1-1 COCTaBnReT OKOno 41%. 3To, OA
HaKo, He BnHReT Ha AHHaM1-14eCKHe xapaKTepHCTHKH nony4eHHblX 3KC
nep1-1MeHTanbHblX pacnpeAeneHHH, TaK KaK 4HCno co6blTHA B Ka)l(AOM 
HHTepsane no HMnynbcy, KyMynRTHBHOMY 41,1cny H nonepe4HOMY HM
nynbCY MOAen1,1pyeTCR C 6onbWOH T04HOCTblO 1,1 Bbl4HTaeTCR np1,1 Bbl-
4HcneHHH COOTBeTCTBYIOII.\HX ce4eHHH /CM, p1-1c. 3B/. 
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PJ100(r39/c) 

Pnc. 4. liHKJlW3HBHOe ceqe
HHe o6pasoBaHHH f!.Q..Me30HOB 
(E/ A ){du/ d p) B saBHCHMO
CTH OT HMIIYJlbCa 1T0-Me30HOB 
B n~6opaTOpHOH CHCTeMe K0-
0PAHHaT. 

HHKnl03HBHOe Ce4eHHe 06-
pa3oeaHHR 17°-MesoHoB (E/A)x 
x (da/dp) B 3ae1-1CHMOCTH OT 
HMnynbca 1T

0-Me30HOB B 
n.c.K.npHBOAHTCR Ha p1,1c,4 
1-1 a Ta6n. 2. 3Kcnep1-1MeH
TanbHble T04KH, ~HTHPO~H
Hble MHHHMH3a41,1e1,1 no X , 
YAOBneTBOp1-1TenbHO cornacy
lOTCR c napaMeTpH3a41,1eA 
Eda/dp - exp(-p/p 0 ), rAe 
Po= 0 ,286 ± _ 0 ,004. CpeA
Hee 3Ha4eHHe yrna BblneTa 
tr0-Me30H0B B n.c.K. paBHO 
.<0 > 170 = 8 °. 

Ha p1-1c.5 1,1 B Ta6n.3 
npeACTaeneHbl "1HBap1-1aHTHbte 
"1HKnl03"1BHble ce4eHHR o6pa-
30BaH"1R 170 -Me30HOB B 3aB"1-
C"1MOCT"1 OT KYMYflRTHBHOro 

41,1cna x AflR 0170 = 0°, C 3TOH 4enb10 B senH4"1Hbl ce4eH1,1A BBeAeHbl 
nonpaBKH, Y4HTb1Ba101111,1e 3aBHC"1MOCTb E(da/dp) - F(p~) /cM. Ta6n.3 
1,1 181 /. 3Kcnep1-1MeHTanbHble AaHHble napaMeTP"130BanHCb 3KCnoHeH41,1-
anbHOH (IJyt-1K41,1eA E(da/dp)- exp(-X/X 0 ). AnR senH4"1Hbl X0 HaAAe
HO 3Ha4eH1,1e Xo=0,12~ ~ 0,003. Ha 3TOM )Ke p1,1cyHKe npeACTaBneHbl 
3Kcnep1,1MeHTanbHb1e pe3ynbTaTbl, nony4eHHble B peaK4"1RX pa ➔ 
➔ 17-(180°)x, pa ➔ 17+(180°)X npH "1MnynbCe npoTOHOB, paBHOM 
8,9 r3B/c 161 ' 1,1 AaHHb(e AflR peaK41,11,1 aC ➔ tr-(o 0 )x np1,1 "1Mnynbce 
2,9 r3B/c,HyKnoH 131 • KaK BHAHo 1,13 p1,1cyHKa, pa3n1,141,1e Me)l(AY pe-
3YflbTaTaMH' nony4eHHblM"1 npH HMnynbcax 4' 5 r3B/c :HyKnOH 1,1 
8,9 r3B/c, He3Ha4"1TenbHoe. Cy111ecTBeHHO OTfl"14alOTCR pe3ynbTaTbl 
np1,1 HMnynbcax 2,9 1,1 4~5 r3B/c•HYKnOH, 3To CBHAeTenbCTsyeT 0 
TOM, 4TO npH HMnynbcax s 3 r3B/c. HYKflOH He AOCTHraeTCR ac1,1Mn
TOTH4eCK"1H pe)l(HM. C ysen1-14eHHeM 3Hepr"1"1 napaMeTp HaKnoHa XO 
yMeHbwaeTCR 1-1 np1-16n1,1)1(aeTcR K X0 -:: 0, 12 + 0, 13. PacnpeAeneH1,1e 

1T O-Me30HOB B 3aBHC"1MOCT"1 p~ npeAcTaBneHO B Ta6n. 4 1,1 Ha p1,1c. 6. 
3Kcnep1,1MeHTanbHble AaHH1:>1e napaMeTp"130Bafl"1Cb <1lYHK41-1eA da/dpf -
-exp(-apf). AJ,R senH4"1Hbl ilall HaAAeHbl cneAYIOII.IHe 3Ha4eH"1R: 
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PHC. 9. OTHOWeHHH mrnapttaHTHblX 
ceqeHHH B 3aBHCHMOCTH OT KYMY
JlHTHBHOrO tJHCJia x, nonytJeHHble 
B pe3yJibTaTe BbltJHTaHHH MOgenH
pOBaHHOro (al) H 3KCnepHMeHTaJib
HOro ( a2) qJOHOB. 

rAe R2Nc= E da/dj5(2N + C ➔ 11°+x) ; Rpc = E da/dp(p + C ➔ 11° +x). 
~13 no11y4eHHblX AaHHblX CJleAyeT, 4TO BKilaA ABYXHYKilOHHblX B3al-1MO
AeHCTBl-1H - nOPRAKa 1% oT scex B3aHMOAeHcTBl-1H, 

3Kcnep1-1MeHTaJ1bHWe AaHHWe napa1111e11bHO 6w111-1 o6pa6oTaHw BTO
PblM cnoco6oM. OT61-1paJ1l-1Cb Y-KBaHTbl C 3Hepr1-1eH Ey ~ 1 '3 r3B 
/sMecTo 0,5 r3B/. PacnpeAe11eH1-1e no 3¢¢eKTHBHOH Macce nonapHo 
CKOM6l-1Hl-1poBaHHWX y-KBaHTOB B 3Tl-1X YCilOB~RX npeACTasneHo Ha 
p1-1c. 8. KaK Bl-1AHO l-13 p1,1cyHKa, B 3Kcnep1-1MeHTaJ1bHOH r1-1cTorpaM
Me n1-1 K OT 11° -Me30HOB l,1 ¢oHOBWe co6b1Tl-1R xopowo pa3AeJ1RIOTCR. 
3TO AaeT B03MOmHOCTb 1-1cnoJ1b30BaTb TpaAl-14l-10HHwe MeTOAbl 04eHKl-1 
¢oHa annpoKCl-1Ma41-1eH C noMO~blO no111-1HOMOB. 0THOWeHl-1R l-1HBap1-1aHT
HblX ce4eHl-1H B 3aBl-1Cl-1MOCTl-1 OT KYMYilRTHBHOro 4l-1CJ1a X, nony4eH
HWe ABYMR pa3Jll-14HWMl-1 cnoco6aM1-1, l-1JlJllOCTPl-1PYeT p1-1c. 9. KaK BHA
HO l-13 p1-1cyHKa, B npeAeJlaX ow1-160K ce4eH1-1R, nony4eHHWe ABYMR 
cnoco6aM1-1, xopowo cornacylOTCR APYr c APYroM. 

OCHOBHblE PE3YJlbTATbl H. BblBOAbl 

1 • Ha CTaTHCTHKe 12 TblCR4 11°-Me30HOB snepswe l-13MepeHo 1-1H
sap1-1aHTHoe 1-1HKI1103l-1BHOe ce4eH1-1e peaK41-11-1 aC ➔ 11°x np1-1 1-1Mny11bce 
4,5 r3B/c•HyKI10H B 3aBl-1Cl-1MOCTl-1 OT KYMYI1RTl-1BHOro 4l-1CJla X l-1 p~. 

2. A1-1<t><t>epeH41-1a11bHoe ce4eH1-1e no p,r napaMeTp1-13yeTCR¢YHK41-1-
eH da/dp~ - exp(-apf). B 1-1HTepsa11e o::; Pl::; 0,32 a= 6,7± 
;:: 0, 1 /r3s-2 . c 2 /; s 1-1HTepsa11e 0, 32 <,;. p~ $ 0, 82 a= 10, 4 :!:: 
± 0,1 /r3B-2,c2/, 

3. Ha ocHoBaHl-11-1 AaHHblX peaK41-1H pC ➔ 11°x 1-1 aC ➔ 11°x CAenaHa 
04eHKa BKJlaAa ABYXHYKilOHHblX B3al-1MOAeHCTBl-1H .B peaK41-11-1 aC ➔ 11°x. 
3TOT BKJlaA ~ nopRAKa 1%. 

4. HHsap1-1aHTHoe l-1HKill03l-1BHoe ce4eH1-1e peaK41-11-1 /1/ napaMeT
p1,13yeTCR ¢YHK41-1eH E da/dp - exp(-X/X

0
) c napaMeTpoM X0 , xa

paKTep1-13y10~1-1M KBapK-napTOHHYIO CTPYKTypHylO ¢YHK4l-1IO RAPa, paBHWM 
X

0
=0,128 :!:0,003. 
HMeeTCR cy~eCTBeHHoe OTJ1l-14l-1e napaMeTpOB Xo 

2,9 1-1 4,5 r3B/c,HyKJ10H. C yse111-14eH1-1eM 3Hepr1-11-1 
p1-1aHTHWX ce4eHHH yse111,141,1saeTcR 1-1 np1-16111-1maeTcR 

np1-1 1-1Mny11bcax 
11 HaKJlOH 11 l-1HBa-
K XO:: 0 , 1 2+ 0 , 1 3 . 

AsTopw Bb1pama10T csoio 611aroAaPHOCTb aKaAeM1-1Ky A.H.6aJ1AHHY 
3a roAAepmKy l-1 BHl-1MaH1-1e; A.<t>.E111-1wesy, B.H.npoxoposy l-1 A.H.W1-1-
poKOBY 3a noMO~b B l-13MepeHHRX. 
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