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Vfoy'l9 Hif 9 C9'i9Hif it po:1f<.!l9HifSI 8H THHYKll OHOB llpl! B38HMOLl 9 itCTBHSIX 'i8CTHU p8 3 l!H'iHbiX 

C OpTOB n p 9 LlCT8Bl!S19T orpOMHhiA HHT9p9C Lll!SI ITOCTp09HHSI T90pi!H H9ynpyrHX B38HM0Ll9ACTBHA 

npH 6onbWHx 9 H 9prHHX. B o6nacTH ycKOpHT9nbHbiX 9H9prHA pO)!{Ll9HH 9 aHTHHyKnoHOB B N- N 

I! rr-N CTOJ!KHOB9HHSIX CBSI38HO B OC HOBHOM C B38HMOLl9itCTBI!9M U9HTp8llbHbiX o6naCT9A 

CT8l!KHB810illi!XCSI 'i8CTI!U, 3KCIT9pHM9HT8llbHb!9 Ll8HHb!9 0 C9'i9HHSIX p0)!{Ll 9 HHH HYKllOH-aHTHHyK-

l!OHHhlX nap ll03BOJ!HIOT B 9 T OM cnyqae llpOBBpi!Tb If Cp8BHI!Tb BhlBOLlhl p83lllf'iHhlX B 8pH8H T OB 

cTaTHCTH'i BCKHX Teopi!A. Hao6 o p oT, o6 pa30B8Hife aHTI!HyKnOHOB np11' H 9ynpyrHx N -ii B 3811Mo-

( H9yTipyr09 paCC9HHH9 8 HTifHYKllOHOB) CBH38HO T'll8BHb!M 0 6p830M C ll9pHcp9pH'i9CKH-

MH B38HMOLl9ACTBHHMH, 

Oco69HHO B8)!{ Hbi naHHbi9 o r9H9pauH if a HTI!HyKnOHOB npH KOCMH'i9CKHX 9H9 pri!HX T>> IOEaB, 

T'Ll9 T90p9TH'i9CKI! 9 M0Ll9l!H H9ynpyrHX B38HMOLl9itCTBHit B 3H8'ii!T9llbHOit CT91l 9H H I! M910 T xapaK

T9p LlOT'8LlOK I! Tll! OXO 060CHOB8HHbiX llp9LlllOJ1 0)KBHHit, K C 0)!{ 8Jl 9Hifl0 1 B STOlt o6naCTH 9H9prHlt 

B H8CTOSIW99 Bp9MH MO)!{HO f!Olly'iHTb lll!illb rpy6&!9 B9pXH1!9 OU9HKI! 'ii!CJ18 p0)!{Ll810illHXCH 8HTH

HYKllOH OB; B9lllf'iHH8 C9'i9HHA COB9pill9HHO H e H3BBCTH8, 0LlH8KO I! 9TH OUBHKH np9 LlCT8Bl!SIIOT 

60llbill Oit HHTepeC ( H81lpHMBp1 C TO'iK I! 3p9HHH B03M0)!{H0CTH C03Ll8HHH HHTBHCI!BHbiX TIY'lKOB 

8HTH 'l8CTI!U B CTpOHillHXCH H llpOBKTHpye MbiX yCKOpi!TBJ!HX), 

M&I nonpo6Ho paccMoTpHM npHM&Ie aKcnepHMBHTanbH&Ie naHH&Ie H KOCBBHH&Ie oueH

KR CB'iBHHA pO)!{LlCHHH 8HTHHyKl!OHOB rrpH p83l!lf'iHb!X 9HeprHHX.; 6yLlyT Tlpi!BBLl9Hbl T8K)!{9 Ll 8 H-

H ble 0 Cp9LlH9M 'ii!Cll9 8HTHHyKJ!OHOB, p0)!{Ll810illi!XCH B OLlHOM 8KT8 H e ynpyroro B38HMOLl9itCTBHH. 

nopor p0)!{Ll9HHH 8HTHHYKJ!OHOB B N- N I! 1T -N B38liMOLlBitCTBHHX COCT8Bl!H9T COOTB9T-

CTB9HHO 5,6 If 6,9 59B, nopOT'OBYIO 9H9 pT'HIO MO)!{HO 3H3'iHTBllbHO CHH3HTb, 9Clllf B K8'i9CTB9 MH

ill9HH HCTIOllb30B8Tb Hnpa. B aTOM cny-qae cyl.l..\9CTBBHHYIO ponb Hrpa9T cpepMHBBCK09 LlBH)!{9HH9 

B HLlpe. TaK, nopor pO )!{ Ll9HHH aHTHHyKnoHoB B N - N cTonKHOB 9 HHHX Bcero nHw b Ha 0,6 EaB 

Hlf)!{9 M8KCI!M8llbHOit 9H9prHH npoTOHOB B 6 a BaTpoH e B E 9 pKnH, OLlH8KO Hcnonb30B8HH9 69pHnnlf9-

BOit Ml!ill9HH TI03BOJ!HBT n o ny'iHTb LlOCT8TO'lHO H HT9 HCHBHhl 9 llY'iKH 8HTHilpOTOHOB C 9H9pT'H9lt 

x) 
BnnoTb no T- 1,5 EaB 

nopor Heynpyroro p8CC9HHHSI 8HTHHY KllOHOB COCT8Bl!HBT OKOJ!O 300 MaB, 0LlH8KOJ C 38M9T

HOit B9pOHTHOCTbiO 9 T O pacc 9 HHH 9 npoHCXOLlHT nnw b npH 9H9prH HX T- 1 EaB ( CM. HH)!{9). 

1. P o)!{LlBHH9 aHTI!HyKnOHOB B N -N B38HMOLl9ACTBHHX B o6nacTn 

yCKOpHT9llbHhl X 9Heprl!it 

npHMb!X H3M9 p 9 HHA C9'i9 HHH reH9p8UHU 8 HTHHYKllOHOB npH CTOJ!KHOB9HHHX HYKllOHOB B Ha

CTOHI.l..\99 Bp9M H BI.l..\9 HBT, 0LlH8KO B9l!H'iHHY 9TO T'O CB 'i9HHH MO)!<HO OUBHifTb 1 9 Cl!H B OCTIOJ!b30B8TB" 

CH 9KCil9pHM9HT8llbHblMH Ll8HHb!MH ITO BblXOLlY 8HTHHyKl!OHOB H3 8l!IOMHHH9BOit li 69pHnl!H9 BOit MH

ill9Hei!:, TaK KBK 'il!cno HYKllOHOB B HLlpax Be a Al cpaBHI!TBllbHO H 9 B e naKo, TO nornol.l..\9Hli9 

x) 
3Ll9 Cb H B93Ll9 Ll8ll99 T - KHH9TH'iB CK8SI 9HeprKH 'i8C THU B na6 0 p8TO pH Oi!: CHCTB MB 

KOOpLlHH8T , 
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8HTHHyKnOH OB B S!.llpe H pO)K.OeHHe HX BTOpH'lHbiMH '18CTHU8MH MO)KHO npH 3TOM H e Y'lHTbiB8Tb. 

3KcnepHMeHT8nbHhie .ll8HHbie TipHBe.aeHbl B Ta6nHUe 1. KaK B H.llHO, B enH'lH H8 OTH OWeHHS! 

MBnO H3MeHS!eTC S! npH nepexo.ae OT 5epHnnHeBOH K 8niOM11HI1eB OH MHWeHH, XOTS! '!MCn o n _;n 
p 7T 

HyKnOHOB B S!.llpe yBenH'lHB8eTCS! np11 3TOM E' Tp11 p838. 3TO TI O.ll T De p)K.ll8e T H8We YTBep)K.a e -

HHe 0 TOM, 'iTO BTOp11'lHhle npoueCChl B nerKHX S!.llp8X MBnO B n HS!IDT H8 BhlXO.ll 8HTHHyKnOHOB. 

Ta6n 11ua 

0THOWeHHe 'lHCen 8HTHTipOTOHOB 11 77- -Me30HOB, p0)K.ll8IDW11XCS! np11 CTOnKHOBeHHS!X npOTOHOB 

C S!.llp8MI1j p - I!MnynbC p0)K.ll8IDWHXCS! 'i8CTHUj 6 -yron, TIO.ll KOTOpblM 3TH 'i8CTHllbl 

BhlneTBIDT K HanpaBneHHID ny'lK8 nepBH'lHhlX npOTOHOB; 

na5opaTOpH8S! CI!CTeM8 KOGp.llHH8T 

T, 03B 5I.apo e ( rpa.a.) P, BsB/c 

-

6 Bell/ () 0,6 
II II 0,7 
II II o,e 

Bel?./ II 1,7 
II II [! 

II II 2,e 
Bell/ 7 0,9 
c/2/ 0 I ,69 

CH/ 3/ 0 o, 45 

n p-1 n 11 -

(1,5 :: o,e).ro-6 

(2 , 1+ :: I,2).ro- 6 

(4 ,4 : 2,2).ro-6 

1-t,5.I0-5 

4,8.ro-5 

2,9.Io-5 

(8 : 4).Jo-6 

4.ro-5 

5.10-7 

-------------------------------------------------------------
6,2 Be/4/ 2,5 1,15 ' ' + -5 (I,c - 0,7).10 

II 3,0 0,90 (4: 2,4).ro-6 

II 6,2 I, '+I (1,9 : I,I).ro-5 

II e,5 0,75 (2 ! I,2).Io-6 

--------------------------------------------------------------
9 Be/46/ 0 2 ,e (I,OJ: O,IJ).I0-4 

II 7 2,R (1,37! 0,18).10-4 

cu /¥6/ 7 2,8 (2 ,42: o,5J).ro-4 

--------------------------------------------------------------
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--------------------------------------------------------------
20 Be/5/ 4,75 5,4 (5,0 + 1,0).10-3 -

II II 8,1 (3,0 + o,3).ro- 3 -
II II B,8 (2· 8 + o,4).Io-3 -

' ' 
" II I0,5 (8,8 + 2,3).1o-4 -
" 9 I~' J (7,2 + 1,9).10--3 -

--------------------------------------------------------------
24 Ae/6-8/ 

II 

" 

" 

" 
" 

" 

" 
" 

" 

" 

25 

" 

" 

30 Be/5/ 

" 

" 

" 

" 

" 
If 51 

" 

" 
" 

" 

2 
II 

6 

" 

" 

" 
" 
16 

" 
" 

" 

4,75 

" 

" 

~~ '75 

" 
9 

" 

" 
20 

4,75 

" 

" 

" 
II 

5 

II 
16 

5 

6 

8 

II 

16 

2 

3 

4 

4,6 

9,2 

11,3 

13,2 

8,8 

II,7 

4,I 

5,9 

8 

2.5 

6,4 

7,5 

8,8 

10,8 

11,3 

J.ro- 3 

3.ro- 3 

I,5.Io- 3 

(1,4!. o,2).Io-2 

(7,5 + 0,8).10- 3 -
(2,8 + o,6).Io- 3 -

(2,8 + o,6).ro-3 -
3.ro-3 

7.ro-3 

1,2.Io-2 

I,2.Io-2 

(5,7 : o,6).1o- 3 

(3,7 :o,6).ro-3 

(2,0 : o~J).Io-3 

(1,2 : o,2).Io-2 

(8,5 : 0,9).10- 3 

(1,5 : 0,3).10-2 

(1,6:: o,2).ro-2 

(I,2 : o,2).Io-2 

(5,I : 1,5).Io-3 

(1,2 + 0,2).10-2 -
(I ,I + o,r).ro-2 -
(9,4: 1,o).ro-3 

(1,1 : 0,1).10-2 

(8,2: 0, 7). 10- 3 



II II 

II II 

II II 

II 9 

II II 

12 ,3 

14,3 

16,3 

5,1 

5,9 

(5,9 !. 0,8) .10- 3 

( 4,1!. 0,4) .10- 3 

(3 ,9 !.o,4) .1o-3 

(1,5 -:. o, 2) .ro-2 

(1,3!. o,3) .ro-2 

II II · 10 ( I ,5 -:. o,3) .ro-2 

II 13 4,5 ( I ,3 :.o, 2) . r o-
2 

II II 9 C r ,It :. o, 7) . ro-2 

-------~-----------~--------~---------~~~~-=-~~~)~j2:: ____ _ 
33 Be/9/ 

A€./9/ 

II 

II 

II 

I3 ,25 

13,25 
II 

II 

II 

2 ,5 

2 

2 , 5 

3 

3,5 

6,7. 10- 3 

( 4,9: 0,7) .ro- 3 

(7 ,7 -:. o,1) .ro- 3 

I , r. ro- t> 

1, 5.10- 2 

-----------------------------------------------------------

¥13 n p iiBeL!eHHb!X L!8HHblX BIIL!HO T8K:>Ke , 'ITO Bb!XOLl 8HTIIHYK110HOB o q eHb qyBCTBIITeneH 

K 3Hepr11H n e OBII'lHbl X n p OIOHOB II pe3KO yMeHbW8e T CH, npll T < 20 D3B. no- BHL!HMOMy , 3TO 

CB SI38HO C Bb!COKIIM nop orOM p O:>KLle H IISI 8HTIIHyKnOHOB. 

TaK K8K np11 s He p rHHX , He npeBbiW8IOWIIX HeCKOllbKHX uecHTKOB EsB , B N - N CTOnKHOBe

ili'ISIX p O:>KL!8e T CH He 6onee OL!HOH napbl (N +lf) - KBK llOK83b!B810 T CTaTI1CTII'leCKIIe OUeHKII, 

B9pOHTHOCTb pO:>KL!eHII SI L!BY X II 6on ee nap O'leHb Mana - TO cpeaHee 'lHCllO pO:>KLlaiO!lliiXCSl 

8HT11llpOTOHOB 

ff 
p I n P't w1 

~ 
a in ( 1 ) 

rae w
1

- BepOS1THOC T b 

aHTHHYKllOHOB 

- ro KaHana Heynpyroil peaKUIIII. CneaoBaTen bHO, ceqeHHe po:>KL!eHHSI 

u "' 2 ( ~~· ) ii rr- a in . 
N- n (2) 

rr-

MO:>KHO o ueHHTb no aaHH blM 
r· IopSIL!OK senH'lHHbl O T HOWeHIHl cpeL!HHX 'lHCen ( n I n 

P rr· 

Ta6nHUbl 1: 
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(~) 
n "-

- 10-5 - 10-6 
npH T z6 6sB • 

- 10- 4 - 10-5 npH T~IO 6sa, 

- !0-3 - 10-4 
npH T =20 6sa, 

- 10-2 - 10-3 npH T ,.30 69B, 

B o6naeTif sHeprHl!: T = 6 - 30 6sa 

nOSTOMY 

a ~ 100 ( _a;; ) • 
iV (31 

a," 

nony'leHHbie TaKHM o6pa3oM ce'leHHSI yKa3aHbi B Ta6nlfue 2. KoHe'!Ho, sTo o'!eHb rpy6aSI oueH-

Ka, TaK KaK HMnynbeHbie If yrnOBbie paenpe.neneHHSl aHTHHYKllOHOB If 1T -Me30HOB 3Ha'lHTenbHO 

pa3nH'laJOTeSI. O.nHaKO SKene pHMeHTan bHbie 3Ha'leHHSl ( ii ;;- I n 1T- ) H3BeeTHbl B WHpOKOM 

HHTepaane HMnynbeOB H yrnoB, no3TOMy yKa3aHHbie Bhiwe oTHoweHHSI epe.nHHX '!He en ( ii P I n: ->, 

no-BHLlHMOMY, He.naneKif OT HCTHHHbiX, 

2. Po:>K.neHife aHTHHyKnoHOB B rr- N B3aHMOLlelteTBHSIX 

3KenepHMeHTanbHaSI HHtPOpMaUHH 3Lleeb HBnSieTeH ewe 6onee 6e.nHol!:, 'IGM B enyqae 

N - N B3aHMo.nel!:eTBHl!:. HaM H3BeeTHa aeero nHw b o.nHa pa6oTa, B KOTopol!: H3 aHanH3 <':l 

B3aHMOLlel!:eTBHl!: 1T- -Me30HOB e SILlpaMH yrnepo.na B nponaHOBOl!: 11Y3bipbKOBOl!: KaMepe nony-

'l8Ha Hlf:>KHSISI OU8HK8 ee'!eHHSl a IlpH SHeprHH 
IV 

113/ 
T =7 - 8 6 sa (eM. Ta6nHuy 2 ). 

3. 06pa3oBaHHe nap N + N npH HeynpyrHX B3aHMOLl8l!:eTBI!SlX 

aHTHHyKnOHOB 

P o:>K.nemre aHTHHyKllOHOB npH HeynpyrHx N- N 
I 14-17 I 

eTOnKHOBC:iHSIX H3y'lanoeb B pa6oTaX , 

B nepsol!: H3 STHX pa6oT npH SHeprHH T =0,92 6ss onpe.neneRbi ee'!eHHSI napuHanbHbiX KaHanos: 

p + p -+ 

tl+p+rr 

p + p + 
1T • 

-27 2 
a = ( 1, 6 -:_ 0, 3 ) · 10 eM 

-27 
a=( 1, 16±.0,.3) .10 eM 

2 

a = ( 0,96 t_ 0, 22) 
-27 2 

10 eM 

a < 0,1 

( Vl3MGpGHHSl BbinOnHeHbl B BO.llOpO.llHOl!: ny3blpbKOBOl!: K8Mepe), 

/ 16/ 
QqeHb 6nH3Koe ee'leHHe npe.nnoene.nHero KaHana nony'leHo TaK:>Ke B pa6oTe 

7 



T a 5 n H u a 2 

CeqeHHe pO)!(.lleHHSI aHTH H.)i KliOH OB 

B3aHMo.aei!cTBHe T, OSB 
- 27 2 

(aj~ )% ali , 10 C M 
N n 

. -

N-AI 6 .... ro- 3-::-.ro- 4 
N Io-3 -:- Io-4 

II IO ,..,. ro-?+ ro- 3 I'Vro-2 -:... ro- 3 

II 20 ,..., O,I + O,OI ('I O, I -:- O,OI 
,, 30 ,-vJ + o,I ,... I + o,I 

---------------------~---------------------------------------

p -p 

II 

p-n. 

" 

<Ji-N 

0,47 

0,92 

0,47 

0 92 
' 

7+8 

~I 

5,3 ::1 

N I 

co: 7 

> ro- 3 

EcnH rrpe.arronO)!(HTb, 'ITO c e qeHHe KaHana 

P + p -+ n- + n + rr0 

11pH5nH3HTenbHO paBHO ceqeHHID KaHana 

p + p -+ p + p + rro, 

f"'J 1,5 

9 0 + 2 0 ' - ' 

rv I ,5 

JI +16 

> 5 .ro-3 

-27 2 
TO rronHoe ce'leHHe pO)!(.lleHHSI aHTHHyKnOHOB rrpH sHeprHH T = 0,92 Esa a- "' ( 5,3+ 1 ) · 10 CM • 

N -
-27 2 

3TO cyweCTBeHHO HH)!(e 3Ha'leHHH ( 20!_9) H (20:t_7) •10 CM , 11pHBe .lleHHbiX B 053ope YeM5ep-

/ 17 / /16/ -
neHa H pa5oTe .anSI P- n B3aHMo.aeil.cTBHA rrpH sToil. s HeprHH. YKa3aHHbre 3Ha'l e HHSI 

. a N(pn) rronyqeHbi KaK pa3HOCTb Herrocpe.acTBeHHO H3M epeHHoro ceqeHHSI a H Ce 'le HHSI aHHH
~ 

rHnSIUHOHHbiX rrpoueccoa. BrronHe B03MO)!(HO, 'ITO ceqe HHe a_ ( p-n) 3aBbrw e Ho. 
N 

I 15/ 
B pa5oTe rrpH T = 0,47 Bsa rronyqeHa aepxHSISI oue HKa c e 'l e HHSI KaHana 

p+p->p+n+rr+ 
-27 2 

a < ( 0,5 ±_ 0, 3) . 10 CM 

0TCID.lla MO)!(HO 3aKniD'IHTb, 'ITO ITOnHOe Ce'leHHe o5pa30BaHHSI a HTHHyKnOHOB a_(p p) rrpH 9 TOH 
N 

0-27 2 
sHeprHH rropSI.aKa 1 eM • B sToA )!(e pa5oTe rrony'leHa o u e HKa ce 'leHHSI p e aKUHH 

p+n-+p+p+rr: 

-27 2 
a < 0,25 .10 CM 
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T.e. rronHoe ceqemt:e pO)I(LJ. eHIHI aHTI1HyKnOHOB B p- n cTonKHOBeHIHI rrpH T =0,47 Esa, rro-aH-

-27 2 
.011MOMy, T8K)I(e 6mi3KO K 10 CM • 

4. reHepaJJ.I1SI 8HTHHyKnOHOB IIpli O'leHb 6onbWiiX SHepr11SIX 

HeKOTOpbie cae.oeHHSI o pO)I(LJ.eHI11i aHTHHyKnoHOB npH oqeHb 6onbW11X sHeprHSIX T >> · 10 Esa 

MO)!{HO rrony'II1Tb 113 SKCrrep11MeHT8nbHblX .OUHHblX 0 cpe.oHeM 'IIICne TSI)I(en biX '18CTIIJJ. ( HyKnOHOB, 

8HTI1HyKnOHOB 11 BC e X CTpaHHb!X '18CT11U) 1 p0)1(.0810LU11XCSI I1p11 Heyrrpyf'I1X B3811MO.OeitCTBI1SIX B 

STOW o6naCTI1 SHepr11W. 

pO)I( .OBIOLUHXC S1 Ha OIIbiTe 06bi'IHO onpe.oenSieTCSI OTHOW8Hil:e cpe.OHiiX 'IHCen 

I! acex sapSI)I( eHHbiX '18CTI1ll. R = n 0 I n + . ( no.opo6Hee CM.
1101

). 
" rr- _ I 18-201 

~3MepeHI1SI,Bhli10nHeHHhl8 

MI!Of'I1MI1 8BTOp8MI1 1 IIOK83b!B810T, 'ITO ij T{f n Tt_ 

- - + 
~ _ nTo + nT-

n n r o + fir± + fi 
17

o + fi rr± 
4 

3 

1-2R 

fi ±. 
T 

, KpoMe Toro 
- 1 101 

n 
17 

"!:_,. 2n 
170 

8 
) l =---y-( 1+R) ( 1 -2R). 

x) 
3H8'18HI1SI (nTi n) 1 Bbi'IHCneHHbie IIO STOll cpopMyne, IIpiiB8.08Hbl B Ta6mme , 3 

T >> 10 Esa cpe.oHee 3H8'18HI1e ( iiT In )"'0,2 . nosTOMY 

- n - -
n T = ( ~- ) n "' 0, 2 n . 

n 
(5) 

Ecnii rrpe.orrono)I(IITb, 'ITO npii oqeHb 6onbwiix SHepriiSIX aHTIIHyKnOHOB po)l(.oaeTcSI 3HB'IH-

TenbHO 60nbwe, '!eM CTpaHHblX 'IBCTHJJ., T. e. 

TO B K8'1eCTBe BepxHeit OJJ.eHKII 'IIICna p0)1(.0810LUIIXCSI 8HTHHyKnOHOB rrony'IIIM: 

n N < 0, 1 ii - 1 . 

TaK KaK SKcnep11MeHTan bHb!e 3Ha'!eHIISI cpe.oHero '!Hcna pO)I(.O BIOLUIIXCSI qacTI1U 

arrrrpOKCIIMIIpyiOTCSI cpyHKJJ.Hell 

(eM. piic. I), TO 

x) 

y., 
n(T) .. J.r 

-1 

(6) 

(7) 

xopowo 

(8) 

(g) 

8 STOll Ta6nHU8 IICIIOnb30B8Hbl Cne .oyiOWHe o603H8'1eHI1SI MeTO.OOB 113MepeHHSI: 

<I> - 8H8nH3 B381IM0.08HCTBI1W rrepB11'1HbiX 'IBCTIIU B cpOTOSMynbC1111; 

KB(A)- KaMepa BIInbcoHa c rrnacTI1HBMI1 113 aewec Taa A; 

M[(B(A) - KaMepa Bl1nbcoHa c rrnacTI1HBM11 113 aewe cTBa A, rroMeweHHaSI a MarHI1THoe none; 

B- [l[( - ao.oopo.oHaSI rry3bipbKOBaSI K8M 8 pa. 
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T a 6 n H u a 3 

nonH TH)!{enbiX 'laCTHU, pO)!{lla!OlllHXCH B H e yrrpyrax ; , - N -s3aHMO.D.e tl cTfll l ~- -; n pH O'le Hb 

6on bill o tl 3He praa 

x) 

+) 

T, Bas 

22 ,6 

24 

25 ,8 

28 

( I O 7 IOO) 

85 

(20 ~ I50) 

IOO 

( IO -7- 103 ) 

roo 
( 50 -7-250) 

IOO 

M e Toll 

q/21/ 

B - mlL>2! 

p/23/ 

KB ( At. 27)/24/ 

KB (c i2)/25/ 

MKS( rrapacp)/26/ 

ct/27/ 

wm cc i L>)/28 ,?9/ 

.1r/ n 

O,J !. 0,04 '*' 
e ,J7 *+ 

0 29 !. 0 02 ~ , ' 
O,JI 

0,25-+0 ,08 

0 , 21 

0 , 25 !. 0 ,16 

--------------------------------------------------------
500 

(50 ~ 3 .103 ) 

~I if 
103 

( JOO -:- 5.103
) 

~'30/ 

<P/31/ 

"B "m )/J;!/ I\ \..: 

0, 40 !. 0 ' 16 

0 -+- 0 , 29 

O,OJ + 0 ,26 
- 0 OJ , 

"'1 03 MI\13 ( c i 2) / 2B ,29/ o I7 !.o 07 
' ' 

2 .10 3 

J ,5.I03 

5.103 

rolf 

C 103 -:- ro5) 

q!JJ/ 

c./34/ 

:p/ J5/ 

q/J6/ 

nony'leHo s rrpennono)!{eHHH, '-ITO n r't + nT ·-== 2 0 

npa Bb! '-! HCneHHH n p earronaranOCb n + ~ J o T_ 

0 ,19 : 0,14 

O,JO ~ O,OG 

() ' 25 !. 0 ' 08 

0 , J 6 : 0 , 06 ( n ::_ 22) *l< 

n 0 ' oe ( n < 22 ) ** 

XX) n - '-!HCnO 'laCTHU, pO)!{lla!OlllHXCH IIpH B38HM0ll 8 HCTBHH. 
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ro4 p/37/ O,II + 0,09 
C I03 7 ro5) -0 07 

' 
2.104 q/38/ 0,56 "t. O,C.3 

3.ro4 p/39/ 0 -:- 0,27 

5.1o4 q_/40/ 0,15 + 0 31 
- o:r5 

ro5 p/'+1/ 0 40-: 0 12 
' ' 

2.ro5 p/42/ o, 15 + 0 22 
' - 0,15 

106 <fi4J/ . o,18 -: 0,10 

------------------------------------------------------------
fi 

25 

20 

tS 

10 

5 

0 
. /0 /0~ 

PHc, I. Cpe.aHee '11-!Cno qacTHU, pO)l{.U8JOLUHXCSI s HeynpyrHx N -N B38HMo.aeltcTBHSIX 
npH 6on bLUHX s HeprHSIX, ( Ta6nHUbi 9KcnepHMeHTan bHbiX .aaHHbiX H no.apo6HyJO 6H6nHo
rpacpH10 eM, s o63opel10/ ), 
CnnowHol!. KpHsol!. yK838Hbi 3Ha'leHHSI aunpoKCKMKpyJOwell: cpyHKUHH (8) , 
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KaK BHJJHO, anno.Tb JJO :=lHeprHll T- 500 6 3B 'lHCno po >K n aiOW HXCH BH THHyKn orroa ua>Ke 

no BepxHel\ OUeHKe He npeBb!W8eT 10% OT 'lHCna HyKnO l! ('D B KOHe'!HOM COCTOHI 'llf! , Y'l eT CTpaH-

HbiX q acTHU ewe 6on ee yMeHbwaeT aenH'lHHY n rr . TaK KBK nocTOHH HL>Ie D3811MOJJellcTBHH 

rr - Me30HOB C HyKnOH8MH H rHnepOH8MH 6nH3KH no BenH'lHHe , TO HO CpDB HOHHH COOTBeTCTByiO-

WHX cp830Bb!X 06beMOB , Bbl'lHCn eHHb!X MeTOJlOM CT8THCTH'leCKOH Te OpMH MHO>KeCTBeHHOr O po>K-

JJeHHH q acTMU , MO>KHO o>KHJJBTb, 'ITO np11 T>> t o 6::Ja aHTMrM nepoHoa 6yueT po>KJJBTbCH 3HB'lM
/44 , 45/ 

TenbHO 6onhwe, '!eM BHTHHyKnOHOB ( Cp. ) • 

B HacToHwee apeMH HeT coaepweHHO HHKBKHX 3KC nepMMeHT8nbHbiX JJBHHbiX o aenH'lHHe 

Ce '!eHHH a flf np11 3Hepr HHX j.>> 10 6 3B (cOOTHOlll eHI151 ( 1 ) - (2) B 3TOM cnyqae HenpHMeHHMbJ) , 

TaKHM o6pa30M, xoTH 3Kc ne pH MeHT8n bH8H HHcpopMBUHH o po>KJJeHHH aH THHy Kn OHOB .a na-

CTOHWee apeM H O'le Hb 6eJJH8 1 MO>KHO , OJJH8K0 1 J TBep>KJJ 8Tb , '!TO Ll8>Ke npH O'leHb 6onblllHX 

3HeprHHX 8HTHHyKnOHOB pO>KJJ8e TC51 H8MHOrO MeHbllle , '!eM rr - Me30HOB. 

DaHHbie o ce'!eHM HX aflf HMeiOTCH nHlllb B o6naCTH yCKOpHTenbHb!X 3HeprHI\ , rue 

aflf << a," • B npMHUMne, npH T >> 10 63B ceqeHHe a 
1'r 

MO>KeT 6b!Tb TBKoro >Ke nopHu-

KB aen H'lHHbl 1 KBK H a
1
n , TBK KBK npH 3THX 3Hepr HHX B K8>KJJOM 8KTe Heynpyror o B38HMOJJej;j 

CTBM51 BMeCTe C 8HTHHyKnOH8MH MO>KeT pO>KJJ8TbC51 O'leHb 6 onbWOe 'li!Cn O '!8CTHU JJpyr HX c op-

TOB . 
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