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BBE.QEHHE 

B pa6oTe np~-tBOAFITC.A OKOHl.laTenbHble peaynbTaTbr, nony4eHHble 

np~.-1 ~r~3Y4eHIIIVI pO>t<AeHH.R K 0 -Me30HOB, A VI. i\- nmepoHOB B "-P 

B3SL-1MOAe~CTBVIRX npVI 40 fa8/c. 
06pa60TK8 rt-p -co6b1TIII~ C V0 , HAeHTH¢HKaU,VIfl yo -co6b1Tirli1, 

8H811VI3 He0AH03H8'-4HO VIAeHTH¢li·1U.I-1P088HI-IbiX V0
, a T8K)f(e paaflH4Hble 

nonpaB·KH OnlriC8Hbl B nepBOi1: l.I8CTI-1 CT8TbVI. 80 BTOpo17! 48CTIII A8Hbl 

HHKI1103\o1BHble cel.leH~-tfl H cpeAHirle MHO>KecTaeHHOCTH K~ ,A H X -4ac

TIIIU.. 8 TpeTbeH 48CH1 npeACT8BI1eHbl pacnpeAeneH\.1FI A111<l>¢epeHU.H8Jlb

HbiX ce4eH\.IIH K0 , A "' A 4acntu, no KI-1HeMaTH4eCKI-1M nepeMeHHbiM 

X,y,p 2 Ill paC~MOTpeHbl 3HepreTIIIl.leCKIIIe 38BIIICIIIMOCTIII 3TIIIX pacnpe-

Aene~lllj;f a HHTepeane HMnynbcos 5-360 f38/c. 

1. 3KCnEPHMEHT 

,UJlfl lo13y4eHio1fl pO>KAeHH$1 Her:hpa.nbHbiX CTP8HHbiX 48CTJ.'ILI J.IICnO.nb-

30BaHO OKOilO 100 TbiC. ¢OTOrpa¢~t~!li J nOilyYeHHbiX np~t~ 06Jly4eHHI-1 

ABYXMeTpOBO~ nponaHoeoM KaMepb1
11 nB3 OHRH B nyYKe rr--Me30HOB 

c ~t~MnyllbCOM 40 r3B/c Ha YCKOP~t~Tene B Cepnyxose. 

npOCMOTp CHHMKOB 1-1 OT6op rr-p -e3al'tMO,O.e~CTBI-111i C o6pa30Ba

HHeM V0 -YaCTI-1~ H y -KBaHTOB nposO,O.HllCfl Ha 60llbWHX npOCMOTpo

BbiX CTOJlaX C yBellHYeHHeM. m =1 1 3 K HSTypSJlbHOMY pa3Mepy KaMe

pbl. KpHTep~t~H oT6opa rr-p -co6biTH~ cpe,o.H aaalo1MOAellicTBHIIi rr-

Me30HOB B nponaHe ASHbl B pa6oTe/2f. 3q>¢eKTHBHOCTb ABYXKpaTHOrO 

npocMoTpa Allfl "-P -aaaHMOAelilcTBHH pasHa 99,9% /KpoMe 0-vt 2-ny

Yeablx co6b1THH4 , a .Qllfl e+e- -nap H V 0 - 99%. HaMepeHHR ablnon

HeHbl Ha nonyaaTOMaTHYeCKio1X npa.t6opax nYOC-2, pa6oTaBWio1X Ha 

nHKHH c 38M 63CM-4. 
feoMeTp~t~YecKafl peKOHCTPYK~Hfl C06b1Titl!il \.1 Klt!HeMaT~t~YeCKHH aHa

lll-13 V0 BellHCb C nOMO{l\biO nporpaMMbl rEO¢HT 131• 

nocne o6cYeTa 1800 "-p-aaaHMO,qeHCTBHH c vo -co6bln1RMI-1, 

OTo5paHHbiX npH npOCMOTpe, 10% oKa3aJllo<1Cb BHe 3¢1¢JeKTHBHOH o6nac

TH AilR aae3Abl /4/. KPHTePYIRM OT6opa HeHTpailbHbiX CTpaHHblx yac

TI-1~ fx2~11 H KOOPAHHaTbl T04eK pacna.a.a HaXO,QRTCR 8 3¢1¢eKTHBHOiil 

43¢¢eKTvtBHOCTio1 ,qeoHHoro npocMoTpa 0-H 2-nyYeBbiX co6biTHH 

paSHbl 1 COOTBeTCTBeHHO 1 84% H 97 1 5%. 
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o6nacTI-1 I 41 I y,qoaneTBopAnJ.1 68,6% I-13MepeHHbiX V0 -co6btTVI~, 
20,9% HMem1 x 2 > 11 .QllR Tpex CTeneHei1 cso6o.Qbl, 5, 5% He nonan14 
B Bbt6paHHYIO 3$$eKTHBHYIO o6.nacTb Ill 5% OKS3SI1HCb Jll-160 e+ e- -
napSMH, IW!60 .QBYXIly4eBbiMVI 3Be3,QSMI1. 0.QH03HSI..IHO H.QeHTJ.1$VI~t.1-
pOBSHHbiMVI (K~ ,A ,.i\) C4HTSJ11.1Cb 4SCTVII..tbl, KOTOPble Y.QOBileTBOPR11lt1 
.nH6o O.QHO~ nmoTeae c x 2 :S 11 , n1-16o ABYM nmoTeaaM c x 2 :S 11 , 
HO MOrlllt1 6b1Tb pa3,QeJ1eHb1 no J.10HH38l.ll-11-1 HJ11.1 ~mepn11-1 8 -3IleKTpo-
H08 Ha cne.Qax npo,qyKTOB pacna.Qa. Bee V0 -co6btTI-1fl., y,QosneTso
pr~swVle O.QHOBpeMeHHO .QBYM rY1nOTe3aM: V0 VI y, 6biiU1 OTHeCeHbl K 
y -KBSHTSM /5/, 

,[lnR pa3,QeneHI-1R HeO.QH03HS4HO VI,QeHTJ.1$HU,HPOBSHHbiX (A -K 0 ) - s 111 (A - K 0 ) "4SCTH4 J.1Cnonbaoaanvtcb pacnpe.QeneHitlR no nonepe4HbiM 
~t~MnYilbC~M npo,qyKT08 pacna.Qa (p_f l 8 cHCTeMe noKoR K ~ (A, A) 
OTHOCHTenbHO Hanpa8neHHR K~ (A, A) 8 na6. c1o1cTeMe. Hepa3.QeneH
Hble A-K 0 4aCTio11..1bl 6biJ11o1 OTHeCeHbl K K 0.-Me30HaM, ec111o1 p," npe8br-s s ~ WaJ1H 105 M38/c /pHC. 1/, H OCTa8J1eH~ 8 rpynne HeO,QH03Ha4HO 
H.QeHTH$Y11..1¥1P08aHHblx 4aCTHI..I 8 cny4ae pf <105 M3B/c. 

;!:W•;t 
IIC zw, ~\'?; 

I 
.. a 
120 60 

101l ·: 

eo 40 

60 

Pac.l. Pacnpe~eneHHn no nonepe~Hb~ HMnynb
caM rr -Me3oHOB OT pacna,!l;a K~ -Me3oHoB, 
A H A -ranepom~.B B CHCTeMe noKon V 0 • 

-·-·-· -·-·-·-·- ·- pacnpe)l;eneHHH AJIR O,ll;H03aa~
HO HAeHTH¢H~HpoBaHHhlX ~aCTHQ, ------ -
pacnpe.p;eneHHR AJIR (A .... K~) ~aCTHQ, ••••• -
pacnpep;eneHHH AJIH K0

8 
.... y H A...:y qacTHQ, 

- pe3ynbTHpyro~e pacrrpep;ene
HHR c yqeToM BKna,c;a K0

8 
H A H3 rpynnhi 

(K~- A) ~acTH~. 
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PHc.2. YrnoBoe pacnpeAeneHHe oTpH~aTenbHhlX 

nHOHOB o.T pacnMa K ~ .-Me30HOB 

B CHCTeMe noKOa K ~, 

CT.3n1CTH4eCKio1H aHaJ11.13 rpynnb1 A-~K~ -4acnw, no yr.ny BblneTa 

rr- -Me30H8 8 · CVICTeMe nOKOA K~ OTHOCHTe.nbHO HanpasneHVIA K 0

8· 

8 .na6. CHCTeMe noKS38!1, 4TO 3Ta rpynna ·H8 /85+3/%·COCTOHT H3 

A -nmepoHOB /p1-1c. 2/. CneKTPbl 3¢l¢leKTVIBHbiX MaCe (p"-). H 

("+ "-) Ailfl A, K~ H (A~K~) notcaaaHbl -Ha PHC. 3 x- • 

K. A -nmepoHaM 6bl.nH OTHeceHbl OAH03H84HO+HAeHTH¢lH4HPOBaHHble 

A -4aCTH~bl H 4aCTH~~ H3 rpynnbl (A-K~) c p~ <1 05 MaB/c H 

1110<M- + < 1122 Ma8/c 2 /pHC. 1 "3/. 8 HTore s CTaTHCTHKY 

- p7T - -
Jl. -rHnepOHOB BOWJlO /35:!:_5/% 4aCTH~ H3 rpynnbl (A-K0

8)._3TO 3Ha-

4eHHe HaXOAHTCA a xopoweM cor.naCVIH c 04eHKO~ A0!1H A cpeAH 

CA- K~) 4acn14, nony4eHHOc:i npli1 CTantcn14ecKOM pa3AeneHio1H A 
H K 'i c noMOUJ.biO yr .noeoro pacnpeAe.neHI4R rr- -Me30HOB oT pacna

Aa K 8. s 01CTeMe noKOR K~ /p1-1c. 2/. 

Pe3yJ1bTaTbl 1-1AeHTI-1$1-1KaU,I-11-1 V 0 -co6biT1-1H npi-1BeAeHbl B Ta6.n. 1. 

PacnpeAe11eHI-1fl K~ -Me30HOB, ACi\)-rl-1nepoHOB no rr-p -e3aJ.1MO

Ael::icTBI-1flM c pa3J11-14HbiM 4\o1CJ10M ny4el::1 ASHbl e Ta6n. 2, 3', 4. TaM }l{e 

nplo1BOARTCR no.nHble 4J.1CJ1a (N vo ) HeiiiTpailbHbiX CTpaHHbiX 48CT\11U, 

* CneKTPbl K0 1-1 A -4aCTI-1Lt nony4eHbl Ha HenonHoH cTaTI-1CT\o1Ke, 
s 
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PHC. 3. CneKTpbi Mace ~, A 
BaH BKJJap; OT Hepa3,ll;eJJeHHblX 

H A -t,tac TH~. 3amTpuxo
A - K ° C05blTHH • s 

C y4eTOM, p63JlJ.14HbiX nonpaBOK. JlnA K6>KA0~ V0 -4aCTJ.o14bl BBO,QI-1Il6Cb 
nonpasr<a Ha aepo.RTHOCTb pacnaAa a 3¢l$er<n1BHOM o6beM% r<aMepbl. 
npr.1 3TOM cpep,HJ.1e 11 Beca'' OK636Ili1Cb CileAYIOtqJ.1MH: < W > K S =1 , 24+ ~0,03, <W>A ~I ,25~0,05,<W> A=1 ,29:!:0,08. 

KpoMe TOro, Y4TeHbl no-TepH yo e6.mt3io1 aepWHHbl 3Be3Abt /p,o 
2 CM/, ·B H60paBJ1eHJ.1H KO AHY K6Mepbl H H3-36 pacnap,a nO Hei1TD6JlbHbiM KaHanaM. Bsep,eH~ TaK>Ke nonpaeKH Ha 3¢l¢leKTHBHOCTb 
npOCMOTpa, H6 Heio13MepHMble yo Co6b1Tl<1R H V0 OT B36J.1MOp,etfCTBHI1 
B nponaHe, THn KOTOPbiX He YA6ll0Cb YCT6HOBHTb. nollHOe 41'1Cll0 
K~ -Me30HOB co sceMH nonpaer<aMH N Ko p,aHo e Ta6n. 2, N H N A -COOTBeTCTBeHHO B Ta6~. 3 ~ 4. s A 

n 
Ko s 

732 

4 

288 

Ta6nm.ta t 

nv" 

145 51 1216 



TaeiJIHUa 2 

n± nKo nA Ko NKO aKo <nKo > 

' - ' ' ' ' 
0 4 I 12 O,OI8;t0,012 0,07,±0,05 

2 95 I4 282 0,40 ±0,06 0,!4±0,02 

4 196 49 450 0,64.±,0,07 O,IO;t(l,01 

6 208 37 494 0, 7!.±,0,07 O,I2.:t.O,OI 

8 I45 29 28I 0,40±0,05 0,!2±0,02 

IO 63 II 134 0,19;!;0,03 0,!3.±,0,02 

12 14 2 27 0,038;tO,OI4 0,07.±,0,03 

14 4 2 8 O,OII;t0,008 0,09.±,0,06 

I6 3 5 0,008;t0,007 0,!6±0.,!3 

Bee n± 732 I45 1693 2,42.±,0,!5 0; II!3;t0. 007 

Ta6JIHUa 3 

il± ni\ nA~Ko Ni\ ai\ <n A> 
s 

0 3 I 7 O,OIO;t0,007 0,042;t0,029 

2 43 I4 124 O,IB .±,0,04 0,060;t0,0II 

4 90 49 299 0,4~0,06 0,067;t0,0IO 

6 90 37 300 0,43:!:,0,07 o. on±o. on 

8 35 29 153 0,22_t0,05 0,063_t0,013 

10 I2 II 44 0,062_t0,02I '0,041;t0,013 

I2 7 2 I? 0,024;tO,OI2 0. 046.t0. 023 

I4 6 2 I9 0,028;tO,OI7 0,20±0,12 

16 2 4 0 1 005±_0 1 004 0,!0±0,08 

BCO n± 288 I45 967 !,38±0,!2 0. 065;!;0. 006 

5 



Ta6Jnlu;a 4 

"± "11 Nl\ "71 <n 71 > 

2 7 I4,7 0,02I;t0,0IO 0, OO?_:t.O , 004 
4 I3 29,6 0,042.±,0,0I3 0,007;t0,002 
6 IS 40,I 0,057±Q,OI5 0,009;t0,003 

8 9 23,2 0,033;tO,OI2 0,009;t0,003 

IO 6 II,5 O,OI6;t0,008 O,OIO±Q,005 

I2 I 2,7 0. 004;t0. 004 0. 008;t0. 008 
Bee "± SI I22 0, I73;t0, 030 0. 008±0. 002 

2. HHKn103HBHhiE CE4EHHR 

npH onpe,QeneH~I-1 C€4€HI-1~ o6paaoeaHHR K~ -Me30H08' A H A -
r~t~nepOHOB 8 11- p -eaaHMO,QeHCTBH.AX J.1CnOJlb308a!lOCb C00THOW€HHe: 

r,Qe a11

1
-clo1 a'! P_ ce4eHI1.A Heynpyr~<~x saa~<~MO,QeiiicTB~<~~ 11 -Me30HOB n m "-c ; 6; C yrnepOAOM lo1 BO,QOPO,QOM, COOT8€TCTBeHHO,ain =/179+2/ M6 a~-P =/21 , 38+0, 16/ M6 /7/ , N c aHa - non Hoe 41-1C!lo co6bin11::! 8 .npo-m -

naHe e Bbl6paHHOM 3Q>¢eKTHBHOM o6ceMe KaMepbl, N Ko (A A )- nonHoe 
41-1C!lo K~(A, ;\) 4acnH.t, o6paaoeasw1-1xc.R a"- p -ea~I-1M'o,Qei1cT8HRX, 
OT06p8HHbiX no KPVIT€PI-1RM, YK838HHbiM 8 pa6oTe 12(' K03¢¢HU,H€HT a /a=O, 557+0, 014/ onpe,QellReT ,QO!liO 838J.1MO,Q€i1CTBJ.1J.1 7T -Me30HOB 
CO CB060,QHbiMI-1 npOTOH8MH cpe,qH 0T06paHHbiX 71- p -e3ai-1MO,Qe~cTBJ.1i1 /8/ • 

nolly4€HHbl€ 3HCl4€HI-1R I-1HKI1103HBHbiX J.1 nOI1YHHKI1103J.18HbiX C€4€Hio1i1 
,qaHbl a Ta6n. 2-4. BenH4HHbl ce4eHJ.1~ AilR K~-MeaoHos, A 1-1 A -
r1-1nepoHoB a npe,qenax owH6oK cornacyiOTCR c cel.leHHRMI-1, onpe,qe
neHHbiMH paHee H8 M€HbW€~ CT8THCTI-1K€ 15•9•10/. 

no 4HC11Y 3aperJ.1CTP~POB8HHbiX AK° K°K
0 A K0 

1-1 AA nap B s ' s s' s '17- p -peaKU,J.1RX H8t:f,Q€Hbl C€4€HJ.1R: 

6 

"AKo =/0,40~0,06/ M5, OKoKo =/0,39~0,06/ M6 ' s s 0 r 0 =/0,044~0,015/ M6, "1\A =/0,021~0,012/ M5. ~>K, 



nony4eHHble ,QaHHble noKa3bl8aiOT, 4TO OCH08HbiM t.1CT04HV1KOM K 0 -Me3o

H08 8 "-P -8aaHMO,qeillcT8V1AX np~-1 40 raB/c cnymHT o6pa3o8aHHe 

K°K-nap. ,IlonA K 0 -Me3oHo8 OT I\ K 0 1-1 AKa -nap cocTa8m'teT MeHee 

20% cpe,q1-1 8Cex K0 
-Me30H08. 

4V1cno aaperV1CTPHP08aHHbtx 8 HaweM 3KcnepV1MeHTe AK ~ Yl A/\ -nap 

M~ano, HO Ill OHO n0380J1AeT c,qenaTb 8bi80,Q 0 TOM, 4TO~ pO>K,QeHV1e 

I\ -rlllnepOH08 npoliiCXO,QV1T npeV1MYt4eCT8eHHO 8 nape c K -Mea.oHaMI-1, 

a He c A -rlllnepoHaMI-1. 

Ha pliiC. 4 noKa3aHa 3H£J)reTlll4eCKaA 3a8V1CV1MOCTb HHKJ1103V18Hb!X 

Ce4eHHill 'PO>K,QeHHA ~'I\ Ill I\ -4aCTHLJ, 8 HHTep·8aJle OT 5 ,QO 360 
raB/c /11-2°/. a A 803pacTaeT npHMepHO 8 ,Q8a paaa 8 HHTepeane 

V1MnyilbCOB rr- -Me30H08 OT 25 ,QO 100 r38/c, a ,qanee ,QO 360 raB 

OCTaeTCA 8 npe,qenax OWV160K nOCTORHH~M. POCT OKo J.1 axnpo,QOil

>KaeTCR Bn!lOTb ,QO ·caMOill BbiCOKOi1 3HeprY1YI 17- -Me38H08. 

' 

-- ·-----------, 

on-p ... /\+ 

• rr-p- KS+ .. 
X Tl-p -'fi."'r .. 

t 

PHc. 4. 3aBHCHMOCTH HHKnl03HBHbiX ceqeHHH K ~ -Me30HOB, 

A H A -rHnepoHOB oT HMnynbca nepBI-P·IHoro "- -Me30Ha. 

6 Ta6n. 2-4 np1-1ee,qeHbl 3Ha4€HV1fl cpe,QHero 4Hcna K0
8 

-Me30HOB, 

A 1-1 A -rV1nepoH08, npHXO.Qflt4HXCfl Ha OAHO Heynpyroe rr--p-83aV1-

MO,Qei1cTBllle c pa3HbtM 41-1CilOM ny4eH. Mo>KHo Bt.1.Q€Tb, ·4TO np~-1 HaweH 

3HeprHV1 <nKo>, <nA > 111 <nx> 8 npe,qenax owH6oK He aa8HCRT OT 

4Hcna aapAm~HHbtX 4aCTV1U. a cp6b1Tllll4. AnnpoKCIIIMau,V1.R 3ToH aaelii

CIIIMOCTH !1111H€i:1HOI:i <f>yHKU,He\:1 ,qa~T .C!l€,QYIOll\lll€ pe3YJlbTaT~: 

<nKo >=/0, 104:':_0,016/ + /0,0016:':_0,0027/n± X 2 /NCT.CB~0,86, 

<n "
8
> =/0,057:':_0,012/ + /0,0014:':_0,0024/n± X2 1NCT.CB~0,26. 

7 



3HepreTH~€CK8R 38BHCHM0CTb<nKO> B HHTepeane HMnynbCOB 5--360 r3BI C XOPOWO annpOKCViMI-1PY~TCfl ¢YHK~I-1ei1 BHA8 < nKo >,.,a+ bln S 
Is - KB8AP8T nonHo~ 3HeprHH B c.~. 1-1. rr-p I c napaMeTp

5
aMI-1 

a =-0,051_!0,004 

b = 0,037_!0,002 

MomHo cKaaaTb, ~To norapwPMH~ecKYt pacTeT c 3HeprYteH Yt <n A> B ~HTepsane 16-360 r38/c: 
x2 <nil:> =/-0,025_!0,005/+/0,0075+0,0010/lns IN 0,74/. 
CT .CB . .QnR <nf\> H€T I11-1H€a7iHOa7i 38BYICYIMOCTJ.1 OT lns 8 p8CCM8TPYI88€MOM 

HHTepeane YtMnYJlbCOB 1T- -Me30H08. np08€A€HH8fl Ha pi-1C. 5 np.RM8fl 
xapaKT€PI-13Y€T 388J.1CJ.1MOCTb <n/\ > OT lns AI1fl p~~. ~ 40 r3B/c 

2 <nA> =/0,060_!0,020/ + /0,0023_!0,0035/lns X ~ 0.44. 
,------------- N CT. CR. 

! j!! I o.o~ 
A 

• c 
v 

0,0{ 

"' 
A ·.-c 0.< v 

~ 

0,1)1 

A 
< ~"' c 

0.~ v 
(},01 

~ s ro 
P..- (r•B/o) 

PYle. 5. 3aeHCHMOCTI-1 <nK~>, <n/\ >"' <n !\> 
oT J.1Mnynbca nepBYI~Horo rr--Me3oHa. 

npJ.1 40 raB/c o6pa3088HI-1e K0 -Me30HOB A "' A -rHnepOHOB B 
1T p -eaaHMOAea7iCTBJ.1fiX COnPOBO>KA8€TCfl B cpeAHeM OAHH8KOBbJM 
4HCilOM aapmr<eHHblX 48CTI-1~ I CM. pHC. 6!: 

Ko 
<n± >A =5,57+0,09, 
<n+ > =5,6o+o, 13, 

- X 4- 4 <n+ > =5,7 +0, 0, 
XOTopoe coenaAaeT c <il± > =5,62.±_0;D4 AI1fl ecex rr-p-co6biTHa:i 111 . 
8 



3. llH<I><I>EPEHL!HAilbHbiE CE4EHHR 

HMnynbCHble cneKTpbl K0 -Me30HOB, A 111 s 
Hbl HS pHC. ] , 06pSLI.\S€T Ha. C€6fl BHio1MSHYI€ 

o6paaosaHHfl K~ 1-1 A -YaCTVI~ 6nH3Kio1 M€H<AY 

X -nmepoHos noKaaa
TOT ¢lSKT, 4TO C€4€H~~ 
co6o~ e HHTepeane 

I-1Mnyi1bCOB ,QO 
daK~ 

daA 
3 r38/c, a C YB€I1YI4€HI-1€M p 

6 
-na,qaeT 6blCTpee, 

Jla • dp Jia6. 
~enOM ~t~MnynbCHblH cneKTP K0 -Me30HOB 6onee >KeCTKHiii. s YeM --," 8 

dp,a6. 
pacnpe,qeneHl4e K~ -Me30HOB s c.!..\. M. ac!I1MM€TPI-11..1HO oT
cos8*=0 c npeebiW€HVI€M lH1cna /pYle. 8! K~ -Me30HOB 

Yrnosoe 
HOC\riT€IlbHO 
s nonyc¢epe Ha.neTatoutero .,.,- -Me30Ha. 

Yrnosoe pacnpe,qe.neH~r~e A -rvmepoHos e C.l.\.M. /p~t~c. 8/ yKa-
3blBaeT HS np€HMYLI.\€CTB€HHO€ PO>K,Q€Hio1€ YIX B nonyc¢lepe MYIW€HYI Y1 

npH 3TOM B Y3KOM YIHT€PBSI1€ yrnos. 

fJ' ' X tp-:..• ... ' 
X X • f'"p--~+~ .. 

o r·p--t\ .. nt··· 
X 6 !i'p-i\ •n,. ,, • 

t 

fJ' l-

t t 
., 

f • 2 § t 
It ' ~ 

y t 
! 

i/ r- ., 

PHc.6. TononorH~ecKHe ce-
f f i 

f 
T ! 

'lleHHH BCeX rr - p -B3aHMO- f p;eHCTBHH H B3aHMO,n,eHCTBHH f 
p 

c o6pa3oaaHHeM Ko A f H A -'tlacTH~. 
s , 

-f)-a 

' I I I I _[_ 

0 z " 6 8 tO 12 f4 t6 n. 
Ac~MMeTPH4HO H yrnoeoe pacnpeAeneHHe A -rHnepoHoe e c.~.M. 

/pHc. 8/. AcHMMeTpHR yrnoe~x pacnpeAeneHHH K~ H A-4aCTH4 
HSH60nbWSR B HOnb-.ny4eB~X C06~THRX H yMeHbWaeTCR C pOCTOM 
4Hcna 4SCTH4 e co6~THH191 • CpeAHHe 3Ha4eHHR HMnynbcoe H3y-
4aeM~x 4aCTH4 ASH~ e Ta6n. 5. TaM me npHBeAeH~ nap41-1anbH~e 
K03¢$Hu.HeHTbl HeynpyrocTif1 K, onpeAe.neHHbre A11R K:. A 1-1 A e na6. 
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' 
~~ 

• K~ 
o A 

~ 2 I f t X A 
~ ' . • -£H ! f f 

f i 1 f f i 1 
! l n 

f 
r• 

10" 
5 25 

PHc. 7. HMnynhcH&Ie crreKTPbi K ~ -Me30HOB, A H A -
rHIIepOHOB, 

CHCTeMe, MOmHO BHAeTb, 4TO CP6AH~~ ADD~ 3HeprHH, YHOCHMSH 
HeihpaJlbHblMH CTPSHHbiMH 4SCTYII..t6MI-1 B rr- p -a3SHM0Aei1CTBitlfiX, Mana, 

npeAnono>KHB, 4TO K~:c:K~ ,nony41-1M Kvo = 0,034..:t0,002 a corna-
CI-H1 c Kvo_,onpeAe.neHHOH paHee 1211. 

T a6nau;a -5 

<Pna6. > < p .1 > 
K /foB/c/ /roB/c/ Jia6 

Ko 
' 

5,00.:':_0, 13 0,438.:':_0,008 0,014.:':_0,001 

A 3,56.:':_0,16 0,468.:':_0,013 0,0056.:':_0,0007 

A 4,36.:':_0,31 0,432.:':_0,033 0,0009.:':_0,0002 

Ha p1-1c. 9 H 10 npeACTaaneHbl AH¢$epeH~Ha!1bHble ce4eHJ.1.FI ~ 1-1 

d 1 E*+P* 2p* - dy* 
_2._ (y*=- ~--,X=-) K0 ·Me30HOB, A H A -nmepoHOB, 

dx 2 E*-p* JS 
KOTOpbre ASIOT HSrilfiAH6€ npeACTSBJleHHe 0 TOM, 8 KSKJ.1X ,KV1.HeM.a

TH4eCKit1X 06J1SCTl:jX no y* J.1 X 06pa3yiOTCR 3TI-1 LISCTJ.14bl. 814AHO, 

4TO K 0 -Me30Hbl o6pa3yJOTCR B OCHOBHOM B ~eHTpSilbHOH o6nacn1 

"' a npeAenax ow1-16oK, paeHoeePo.ATHO, a o6nacTI-1 .\Y*I < 0, 8. 0AHaKo 
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' . 
K' • ~ PHc. 8. YrnOBbie pacnpe,n;eneHmi K 0 -Me30HOB, 'T"-'--0-'-- s 

A H A -rHnepoHoB. 

~ 

(I" 

•• 

IH!}n,'+t!tf+ 
y? It fly f 

I t t 
j I j I 

l 
·2.0 

I I I j I 
·I 0 0 

'I' 
10 

o A 
e Ki 

"' 

l 
to 

PHc. 9. Pacnpe,n;eneHHH rro 6biCTpOTe B c. u; .H. 

,. 
• K; I I 

0 1\ f t xi\ ! 

! ! 

2 2! 2 
! ·r- 2 £ 

-

£ n H 
10 

f f 
I, 1 .I1 ·I_ 

I 
-0,5 0 

X 
0,5 

Pac.IO. Pacnpe.n;eneHHH K0 A 
s' 

H A· -qacnu.J; no x. 

H A -qacTHu;. 

PHc. I 1 • Pacrrpep;eneHHH no x ,[(JUI K~ ~ 
A H F. -qacTHII npH 5 (•); 40 (o) H 

147(x) roB/c. 

l 
I,H 

I ...L o 
-1~~._,ot--'-"~-:i 

X 
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BKnaA s ~HKn~a~sHoe ce4eH~e K~ -Me3oHos 1-13 o6nacTeH $parMeH
TSUH111 "- -Me30Ha 1-1 npoTOHa He Ma.n I- 40%/. A -rl-1nepoHbl o6pa
ay~TCR npeHMy~eCTB€HHO B o6.naCTH ¢parMeHTSUIIIH npoTOHS C MSK-

da/\ -
CIIIMYMOM a pacnpeAe.neHHH crx- oKo.no - 0,3. PacnpeAe.neHHR A -
nmepOHOB HMeiOT M8KCI-1MYMbl B6IH·13111 HYI1fl /pHc, 9, .1 0/H B 60J1b

W~HCTBe CBOeM o6pa3yiOTCR B U€HTPSI1bHOH 06.naCTH. 

Bbawe OTMe4a.nOCb, 4TO a K~ 1t1 aj\ oacTyT c 3Hepnte!l! snnoTb 

AO 360 r3B/c. Ha6nKJgaeTCA poeT a 1\ B "HTepaane p •• 6.>25 r3B/c. 
P1-1c. 11 nOKS3biBS€T, KSKI-1€ o6.nacn1 no X OTB€TCTB€HHbl 38 

poeT ce4eHHIII K8°, A 1-1A -'-lacn1u • .D.JlR K~ ~Me30HOB \II A -nmepoHOB 

3To a 6o.nbweH cTeneHH ueHTpa.nbHaR o6.nacTb, AI1R A-rHnepoHos -
o6.naCTb ¢parMeHTSUHH npOTOHa 111 U€HTpSI1bHSR o6.naCTb. 

da K~(A,A) 
Al-1¢¢epeHU,HSilbHbre ceLieHI.1fl -----,-~- noKa3aHbl Ha p1-1c. 12. 

dpf da K8 Bl-1AeH xapaKTepHbiVI V13IlOM np1-1 p2~ o 4 e pacnpeAelleHI-1\11 ----:. 
' d Ko dp2 

as - .1 ... 
AHanorl-1LIHOe noBeAeHI-1e Ha6n~Aanocb ADfl 

2 
e " p-s3al-1MOAeV1-

ti. I dp.l 
CTBJ.1fiX npl-1 16 f38/c· 4 1-1 B t.1HTepeane t.1MnynbCOB OT 100 AO 
360 r3B/c /18·20/. 

12 

PJJa6 
(I'aB/c) 

p~ 
/roB/c/ 2 

0 - 0,5 
I5 0,5 - I,O 

40 

0, - 0,5 

0,5-1,3 

0,5-1,3 

I5 0 - 0,5 

A IS 
40 

15 

1( 16 

40 

0- 1,4 

0-I,O 

0 - 0,4 

0- I, I 

0 - 0,5 

Ta6nH:u;a 6 

A 

9,95_±0,59 

7,92j;0,23 

5,59_±1,12 

II ,2_±0,8 

4,12_±0,65 

4,56_±0,20 

3,32_±0,!2 

5,29_±0,48 

0,24.;t0,02 

O,II.±,0,02 

o, 70j;0,21 

B 

/roB/c/-2 

5,34;t0,27 
3, 70j;0,27 

4,47±0,15 

4,25j;0,27 

5,04.±.0,32 

2,78;t0,6I 

3,83;tO,I9 

3, 76j;O,IO 

4,14_10,30 

5,35±Q,49 

2 59+0,43 
' -o,39 

4,18±1,46 

X 
2
/N CT .CB. 

0,22 

0,2! 

3,0 

0,2 

1,9 

1,8 

1,1 

0, 7 



daK~(A,A) 
npoBeAeHa annpOKCHMa~HR pacnpeAeneHHVi 3KCnOH€HTa-

da · -B 2 dp J. 
MVI BVIAS --:.Ae P, 8 Ta6n. 6 ASHbl 3HS4€HHR K03¢l¢l1-1lV1€HTOB 

dp2 . 
A 111 B, nony.~HHbte A11R pacnpeAeneHHVi npH 40 r3B/ c, a TaK>Ke npH 
15 1131 ~ 16 1141 r3B/ c. · 

AnR VIHTepsana p~ < 0,4 /r3B/c/ 2 not<aaaTenb HBKJlOHa 3Kcno
HeHTbl BKo He 3aBHCHT OT IIIMnyJlbCS 1r--M€30HOB B HHTepsane 15-
40 r3B/ c.' He aasHcHT oT p"_ H K03<!l<I>H~HeHT BA (p,2 < 1 (r3B/ c )2) . 

;;;-' 
~ 

~ 

"' "' c 
~ 
::E 

to' t 
\ 

10 

o II 
• KS 
X 7\. 

~ 

I PHc. 12-. PacnpegeneHHn 
K0

5 
-Me30HOB, A H A -

rHnepOHOB IIO KBaApaTy 

«i'·~._~~~~~-L-L~~~~~L-~ nonepe~Horo HMnynhca. 
\0 Q.S 

2 
tO 1.5 06'b.RCH€HHH B T€KCT€. 

P.L (r3B/c) 2 

CTPYKTYPHble cfJYHKLlHa.t F1 ( x) AllR K~ -Me30HOB, A H A - rHnepo-
HOB OOKa3aHbl Ha pHC. 13-15, ,[l.nR cpaBH€HitiFI TaM me npHB€A€Hbl 

F1 (x) A11.R HeihpanbHbiX cTpaHHblX ~.tacn11.-1 1113 rr p -saalo1MOAeVicTsHH 
npH 5,250 H 360 r3B/c. 

0 

Ma>t<HO Blo1,QeTb /p~;~c. 13/, 4TO crpyKrypHaR $YHK~HR .Fts(x') He 
lo1MeeT CKeHn~Hrosoro no8e,QeHio1R 8nnoTb ,Qo 360 r3B/c KaK 8 4eH
rpa.nbHOH o6nacr~;~, raK H 8 o6nacrRx $parMeHTa~~;~~ cranKHsa~~Hx
CR 4aCTH4. no Mepe Y8€flH4€HHR HMnynbca 11- -Me30HOB OT 5 AO 
360 r3B/c F~

0 

(x) pacTeT B ~eHTpallbHOH o6naCTH H naAaeT B 

o6nacTH $parMeHTal.IHH 11- -Me3oHa4 B o6nacn1 $parMeHTS4HH nporo
Ha Ha6.niO,QaercR cna6blH peer .F1Ks(x) /-20/. 4ro KacaercR pacnpe,Qe-
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14 

.. - 1rp -K;+ ... 
x sro&/c 
o '«> r•llfc 
o Z50r31{.C · 
t> 360 r.a/e 

~ 

~ r:r• ...... l ~ 

~ t ..:: 

t t 
tO-· 

·I ·0.5 0 0.5 
X 

PHc.I3. 3He~reTH~ecKaH saBHCHMOCTb CTPYKTYPHb~ 
<!>YHK!1HH F f s (x) . 

t 

·0.5 0 
X 

Jlp -A+ ... 
x 5 r•a!c 
o YO r>B/c 
o 250 r>B/C 

0.5 

PHc .. I4. 3H7freTHt~ecKaa 3aBHCHMOCTb ~TPYKTYPHbiX 
<!>YHK<IHH F 1 (x). 
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• I 
10 

-1.0 

I I 

1 f 
!~1!! 

J [ I ! 

f 1 
I 

-0,5 
I 

0 
X 

f_l 7i I 
p-- .... 

• i5r.Bbc 
0 40 r •. /c 
• 250r.S/c 

-

f 

I I 

0,5 l,O 

Pac.IS. 3HepreTH~ecKaH 3aBHCHMOCTh CTPYKTYPHhlX 
<!JyHKI1HH F f (x), 

JleH~~ F~ (X) /p"C, 14/, TO np~ scex 3Hepr~•x OT 5" AD 250 laB/ c 
OH~-t coenaAaiOT. s Y1HTepsane - 0, 6.::; x < 0, 1 , 4TO yKa3bleaeT Ha 

cKe~n~t~Hr e 3TO~ o6na~I1-1. 

PacnpeAeJ1eH~" F t· A) (x)i\ All" pa3HbiX TOnDnDr~'1 np~ 40 raB/c 
np""seAeHbl a pa6oTe I 1. .F 1 (x) pacTeT c 3HeprV1eH npr1 x,.. 0 
snnDTb AD 250 laB/c. 

ABTOpbl Bbtpa>KaiOT 6naroAaPHOCTb B. r. fpl.-1WI-1HY' Jl.A .,(l,lt!AeHKO' 

H.A.~eaHOBCKoH, T.KaHapeKy, B.6.n~a6~t~Mosy, H.H.MenbHV1KoeoH, 
A.H.ConoMI-1HY, M.I4.Conosbesy, M.K.Cynei4MaHosy, IO.B.Tes3aAae, 
A.TyBAeHAOP>KY, 3.T.UV1B~HBaAae, A.I4.WKJ10BCKOI4 V1 n.M.mernosoH 
aa y4aCT~t~e a nony4eHHH 3Kcnep~t~MeHTanbHoro MaTepV~ana V1 o6cym
AeH~r~e peaynbTaTos, fO. M. Wa6enbCKOMY a a none3Hbte o6cy>KAeHvtR, 

KOJUleKTVIBY na6opaHTOB 3a npocMOTP VI vt3MepeHvtFI C06b1Tvti:1, 

K.A.IopR4esoi:1, E.H.HayMosoi:1, H.A.nepsywvtHoi:1 - 3a noMO~b s 
o¢opMJleHvtvt PHCYHKOB, 

* Cne,QyeT vtMeTb B BH.QY, 4TO cr~n P np~.-1 5 136/c 6onbwe af;P 
np" 40 la8/c -Ha 10%. 
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