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BBEJ].EHI1E 

0AHMM M3 OCHOBH~X np04eCCOB, OT KO!Oporo B AanbHe~WeM 

3aBMCf!T napaMeTpbl MOHOB, yCKOpfleMbiX B 3neKTpOHHblX KOnb4aX, 
f!BnfleTCfl npo4ecc MX HaKonneHMfl B 3neKTPOHH~X KOnb4ax. Ae~
CTBMTenbHO, OT Hero 3aBMCMT KaK o6~ee KOnM4eCTBO MOHOB nj, 
TaK M MX MaKCMManbHaf! 3HeprMfl, nony4eHHafl npM yCKOpeHMM 

3ne KTpOHHOrO KOnb4a , Ha rpymeHHOro MOHaMM. B pa60TaX I 1·2•3 / 
6blnO nOKa3aHO, 4TO B ABYXKOMnOHeHTHbiX KOnb4aX B03MO)I(Hbl He
YCT0~4MBOCTM, KOTOp~e MOryT 6~Tb OCHOBHO~ npM4MHO~ orpaHM-

4eHMfl KOnM4eCTBa MOHOB B 3neKTpOHHOM KOnb4e. 
3KcnepMMeHTbi C 3neKTPOHHblMM KOnb4aMM B rapWMHre / 4 / noKa-

3anM HanM4Me HeKOTOp~X KOrepeHTH~X np04eCCOB: paAManbHy~ 

npe4eCCM~ 3neKTPOHHOrO KOnb4a, 3aBMCMMOCTb 4aCTOT~ npe4ec · 
CMM OT AaBneHMfl OCTaT04HOrO raaa. 0AHaKO OHM He Aa~T npf!MOrC 

OTBeTa Ha BOnpoc 0 TOM, KaKOe MaKCMManbHOe KOnM4eCTBO MOHOB 
MO)I(eT 6b1T b Ha KOnneHO, M 0 TOM, Ka KO~ np04ecc Bee me onpe
AenReT MX npeAenbHOe KOnM4eCTBO B 3neKTpOHH~X KOnb4ax: 

3neKTPOHHO-MOHHaf! HeycT0~4MBOCTb MnM 6nM3Kaf! K 100% He~Tpa
nM3a4Mfl nOTeH4ManbHO~ f!Mbl, KOTOpafl BeAeT K MeAneHHOMy yse
nM4eHM~ 06ceMa, 3aHMMaeMOrO MOHHO~ KOMnOHeHTO~. 113MepeHMe 
HaKonneHMfl MOHOB B 3neKTpOHHOM KOnb4e npM pa3H~X ycnOBMf!X 

MO)I(eT AaTb OTBeT 06 MX npeAenbH~X KOnM4eCTBaX M COOTBeT

CTBeHHO 0 TOM, AOCTMraeTCfl nM CTOnP04eHTHaf! KOMneHCa4Mfl 
RM~ MnM HeT. Uenb~ HaCTOR~e~ pa6oT~ RBnfleTCR 3KcnepMMeHTanb
Hafl nposepKa MeTOAMKM M3MepeHMfl HaKonneHMfl MOHOB no TOp
M03HOMy M3ny4eHM~ 3neKTpOHOB. 

3KCnEPI1MEHTAnbHAH 4ACTb 

B pa6oTe 151 6~na noKa3aHa B03MOmHOCTb M3MepeHMfl TOPM03Ho

ro M3ny4eHMfl 3neKTpOHOB Ha MOHaX, HaXOAfi~MXCfl B 3neKTpOHHOM 
KOnb4e. AnR 3Toro McnonbaosancR cneKTPOMeTp Ha ocHose $OTo-
3neKTPOHHoro yMHO>i<M TenR /$3Y I c KPMCTannoM NaJ(Tl). 5noK
cxeMa annapayypbl An::l MccnegosaHMfl npo4ecca HaKonneHMR MOHOB 
B 3neKTPOHH~x KOnb4ax noKa3aHa Ha pMc. 1. CMrHan~ c $3Y 

4epea ycMnMTenb-$OPMMposaTenb noAa~c~ Ha BXOA AMCKpMMMHa
Topa, KOTOp~~ onpeAenRn 3HepreTM4eCKM~ nopor perMCTPa4MM 

Y -KBaHTOB. C B~XOAOB AMCKPMMMHaTOpa CMrHan~ nOCTynanM Ha 
c4eT4MKM, pa6oTa~~Me B onpeAeneHH~x speMeHH~x MHTepsanax, 
KOTop~e 3aAa~TCfl Ta~MepH~M ycTpO~CTBOM. BpeMeHHaR AMarpaMMa 

nOKa3aHa Ha pMC. 2. np04ecc HaKOnneHMfl MOHOB BO BP CMeHM MC
cneAOBancf! nyTeM M3MeHeHMfl 3aAepmeK cTpo6os. AnnapaTypa s~

nonHeHa B CTaHAapTe KAMAK M pa6oTana Ha nMHMM c 38M TPA-i 
KOTOpO~ 3aAaBanaCb BenM4MHa 3aAepmKM CTp060B, 3aTeM npOM~BO-
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P~c. 1. 5noK-cxeMa annapaTyp~. 

02 O.Y <ic d t.D <2 t:Y tC i.8 LD fZ iJ "/;10"~(-) 

P~c. 2. BpeMeHHa~ A~arpaMMa. 

A~nocb C4~T~8aH~e ~H¢OpMa~~~ ~3 C4eT4~KOB, o6pa60TKa ee 
KOn~4eCT8a 3neKTPOH08 Ha ~ 8~80A 3Ha4eH~~ np0~38eAeH~~ 

4~cno ~OH08 8 o6DeMe KOnb~a - Neni 
nei1 VT-340. 

Ha TeneTaCin ~n~ A~cn-

HccneA08aH~e npo~ecca HaKonneH~~ ~OH08 8 3neKTPOHH~x 
KOnb~aX np080A~nOCb Ha npOTOT~ne KOnneKT~BHOrO yCKOp~Ten~ 

T~~en~x ~OH08 0TAena HOB~x MeTOA08 ycKopeH~~ OHRH 8 pe~~Me 
c~aT~~ Kane~ c napaMeTpaM~: R KOH. = 3, 6 eM, N e = 5 ·1 0 
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3arpy3Ka 3neKTPOHHoro KOnb~a ~oHaM~ ocy~ecTan~nacb acneAcT
a~e ~OH~3a~~~ ocTaT04HOro ra3a,a TaK~e ~3 ~MnynbcHoro noTOKa 
aTOMOB, KOTOPbiCi o6ecne4~Banc~ ra30A~HaM~-t4eCK~M ~CT04H~KOM ' 6 ' . 

noTOK aTOMOB ra3a nepeCeKan KOnb~O 3neKTPOHOB Ha R = 5,6 CM, 
4TO o6ecne4~BanOCb onpeAeneHHOCi 3aAeP~KOCi MOMeHTa OTKP~T~~ 
KnanaHa no OTHoweH~~ K Ha4any c~aT~~ KOnb~a. nnoTHOCTb ra3a 
a CTpye Morna peryn~poaaTbC~ ~3MeHeH~eM AaaneH~~ a ¢opKaMepe. 
B w~poK~x npeAenax AaaneH~e n~Hei1Ho ca~3aHo c nnoTHOCTb~ 
nOTOKa HeCiTpanbH~X aTOMOB. 

nPOrPAMMA 05PA60TKH 

Anrop~TM nporpaMMbl ~ccneAOBaH~~ nPOL.Iecca HaKonneH~~ ~OHOB 
a 3neKTpOHHbiX KOnb~ax noKa3aH Ha p~c. 3. nocne Ha4anbHbiX 
onepa~~Ci 3aAa~Tc~ napaMeTpbl, ~cnonb3yeMble An~ nepec4eTa 
4~cna 3aper~cTp~poaaHHbiX y-KsaHTOB N y a aen~4~Hb! npo~3ae

AeH~~ 4~cen 3neKTPOH08 ~ ~OHOB Nen 1 8 3neKTPOHHO-~OHHOM 
KOnb~e. 06DeM 3neKTpOHHOrO KOnb~a ~ reOMeTp~4eCK~Ci ¢aKTOP 

P~c. 3. Anrop~TM nporpaM
Mbl o6pa60TK~. 
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3a,qa~TCR C TeneTa~na AnR Ka~,qOH T04KH, B KOTOpO~ npOH3BOAHT
CR H3MepeHHe N y . 3a,qaeTC.A TaK~e 4HCnO HCCne,qyeMbiX T04eK 
(a=3), COOTBeTCTBy~~ee KOnH4eCTBy C4eT4HKOB. AnR Ka~,qo~ T04-
KH 061>eM KOnbl.la V(l) H reOMeTpH4eCKH~ <)laKTOp G(I) paCC4H
T~Ba~TCR npe,qeapHTenbHO. nocne,qHH~ paCC4HT~BaeTCR no <)lopMy
ne /1/, KOTopaR y4HT~eaeT KaK yrnoeo~ paa6poc 3neKTPOHOB aa 
C4eT 6eTaTpOHH~X KOne6aHH~, TaK H HanpaeneHHOCTb TOpM03HOrO 
H3ny4eHHR: 

a3 
G = /1/ 

araz 1 vrar vzaz) 1 
4(v •V --+ -(-- + --- + --) 

r z R2 y R R y 2 

r,qe a=!_ , r - pa,qHyc OTBepcTHR KonnHMaTopa, L - paccTORHHe 
L -- -

OT HCT04HHKa H3ny4eHHR AO ,qeTeKTOpa, vr=V1 -0, Vz=VO 
n - noKa3aTenb cna,qa MarHHTHoro nonR, a r H a z - cooTeeT
CTBeHHO pa,qHanbH~~ HnH aKCHanbH~~ pa3Mep~ KOnbl.la, R - pa,qHyC 
KOn bl.la, y - 3Hep rHR 3neKTPOHOB B me 2 . 

Ha pH c. 4 npe,qcTaeneHbl rpa<)lHKH aaBHCHMOCTH reoMeTpH4ecKo
ro <)laKTOpa OT BpeMeHH cmaTHR 3neKTPOHHO-HOHHOrO KOnbl.la AnR 
KonnHMaTopa, c noMO~b~ KOToporo Hccnen,oeanocb HaKonneHHe 
HOHOB a30Ta B 3neKTpOHHOM KOnbl.le. HanpR~eHHe Ha TpeTbe~ 
CTyneHH CHCTeM~ C~aTHR Kone1.1 COCTaBnRnO 20 H 24,5 K8. 

Ha pHc.5 npe,qcTaeneH~ rpa<)lHKH epeMeHHO~ aaBHCHMOCTH reo
MeTpH4ecKoro <)laKTopa ,qnR KonnHMaTopa,HcnonbayeMoro npH Hc
cne,qoeaHHH HaKonneHHR HOHOB KCeHOHa B 3neKTPOHHbiX KOnbl.laX, 
HanpRmeHHe Ha TpeTbe~ CTyneHH cmaTHR COCTaBnRnO 20 H 24,5 KB. 

8 3aBHCHMOCTH OT BH,qa HCCne,qyeMOro raaa BBOAHnacb <)lyHK
I.IHR <IJ(z 0 , E H) , KOTOpaR npe,qcTaBnReT C060~ ¢YHK1.1HIO OTKnHKa Ha 
na,qaiO~H~ TOPM03HO~ cneKTP a(Ey,EO ,z0 ): 

Eo Eo 
<ll(z

0
.EH) = l a(E

0
,E .z

0
)l'.E. l l(E .E.), /2/ 

EH }'I }'I EH Yl YJ 

Eo 
r,qe l < (E y i E yj) npe,qcTaBnReT co6o~ 3¢¢eKTHBHOCTb perHcT-

EH 
paUHH y -H3ny4eHHR c 3HeprHe~ E~ e 3aBHCHMOCTH OT 3Ha4e-
HHR HHmHero nopora AHCKPHMHHaUHH EH. YKa3aHHaR BenH4HHa 
CTpOHnaCb no H3MepeHH~M annapaTypH~M cneKTpaM OT HCT04HHKOB 
OCr~ B AHana3oHe 150 71400 K36. 

Aanee c ycTpo~cTsa eeo,qa ycTaHaenHsanHcb 3a,qepmKH CTpo-
6oe, nocTynaiO~HX Ha BXOA~ C4eT4HKOB. ~CnOnb3yeM~~ MOAYDb 
KAMAK THna KC-012 no3eonRn opraHH30BaTb neTniO omH,qaHHR LAM. 
CHrHan LAM s~pa6aT~eaeTCR 3THM Mo,qyneM nocne npHxo,qa scex 
cTpo6os. 3aTeM HH<)lopMaUHR c4eT4HKOB C4HTbiBaeTCR e 38M TPA -i. 
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PHc. 4. rpa<)>HKH BpeMeHHO~ 
3aBHCHMOCTH reoMeTpH4eCKO
ro <)laKTopa npH Hccne,qoea-

HH HOHOB a30Ta: 1 - 1\ncT = 
= 20 KB; 2 - DrncT= 24,5 KB. 

Ga40·• 

15 

10 

L---------~----~~--~~--~~t-~. 
19 11 tJ 1S t1 

PHc. 5. rpa<)lHKH epe
M~HHO~ 3aBHCHMOCTH 
reoMeTpH4ecKoro ¢aK
Topa AnR KonnHMaTopa 
npH HCCne,qoBaHHH HOHOB 
KCeHOHa: 1 - UIII CT = 

G•«J ... 

15 

ll 

2~ 
-------~ 

=2 0 KB; 2 -1\nc¥24,5 KB. ~---~,9~---2~,~--~273---~~r.5---~2"'~t·w·~ 

B uenRx 3KOHOMHH MaWHHHo~ naMRTH opraHH30BaH LIHKn o6pa-
6oTKH. AnR Kam,qoro Ny (I) npOH3BOAHnOcb B~4HcneHHe K(I) : 

1 
K(I) = - c • T. G (I) . <ll ( z • E ) 

V(I) 0 H 

Pac4eT Neni ocy~ecTanRnCR ,qanee no <)lopMyne 

Ny(I) 
Nn .= ---

e I K(I) 

/3/ 

/4/ 

4Hcnoeoe 3Ha4eHHe npOH3Be,qeHHR Neni nepe,qaeanocb Ha Tene-
Ta~n HnH A Henne~ VT-340. Aanee npOH3BOAHnac b nposepKa I; 
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ecnH BCR HH¢QpMa4HR o6pa6oTaHa, npOHCXOAHT B03Bpa~eHHe 

nporpaMM~ B MecTo o~HAaHHR LAM. 
AnR pa6oT~ c annapaTypo~ KAMAK H o6pa60TKH HH¢opMa4HH 

HCnOnb30BancR OAHH H3 BapHaHTOB R3~Ka ~OKAn, 4TO no3BOnRnO 
B cny4ae H3MeHeHHR pe~HMa pafiOT~ yCKOPHTenR npOH3BOAHTb 
KOppeK4H~ nporpaM~ c TeneTa~na. 

3KCnEPHMEHTAnbHbiE P E3Y Jlb TATbl 

B Ka4eCTBe Hnn~CTpa4HH np04ecca HaKonneHHR HOHOB B 3neKT
pOHHOM KOnb4e Ha PHC. 6 npHBeAeHa OC4HnnorpaMMa TOpM03HOrO 
H3ny4eHHR 3neKTPOHOB AnR cny4aR HaKonneHHR HOHOB X8 H3 
HMnynbCHO~ ra30BO~ CTpyH. AnHTenbHOCTb CTPYH ra3ar ~ 300 MKC; 
BHAH0,4TO nocne npOXO~AeHHR CTpyH coxpaHReTCR HHTeHCHBHOCTb 
y -H3ny4eHHR H3 KOnb4a.YMeHbWeHHe aMnnHTYAbl npOHCXOAHT H3-3a 
cnaAa aMnnHTYA~ TOKa B TpeTbe~ CTyneHH C~aTHR, T.e. B 3TOM 
cny4ae paAHYC 3neKTPOHHO-HOHHOrO KOnb4a ysenH4HBaeTCR H yxo
AHT H3 nonR 3peHHR AeTeKTOpa . 

PHC. 6. 0C4HnnorpaMMa TOPM03Horo H3ny4eHHR 3neKTPOHOB Ha 
HOHaX, 3aXBa4eHH~X B KOnb40 H3 ra30BO~ CTpyH. 

Ha pHc. 7 npHBeAeHbl rpa~HKH speMeHHO~ 3aBHCHMOCTH HaKon
neHHR HOHOB B 3neKTPOHH~X KOnb4aX H3 OCTaT04HOrO ra3 a . no 
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PHC. 7. rpa$HKH Bpe
MeHHOH 3aBHCHMOCTH 
HaKonneHHR HOHOB 
a30Ta H3 OCTaT04-
HOrO ra3a. 

1.0 

Q8 

06 

1111 

or 

llon<•IO" 

:fl.=:~ 
~~:-----.-------...,..,.---..,..,..---t•ild: 

1.7 19 21 23 25 

OCH OPAHHaT OTno~eH~ 3Ha4eHHR 3KCnepHMeHTanbHO H3MepeHHO~ 
BenH4HH~ N n . , no OCH a6C4HCC-BpeMR B MC C MOMeHTa HH~eK-

•• e 1 ~ 4HH. rr3MepeHHR npOBOAHnHCb AnR Tpex 3Ha4eHHH AaBneHHR OCTa-
T04HOrO ra3a: 1- P=2·10-7 Top, 2- P=10-7 Top , 3- P ~ 

-8 
= 5·10 Top. KaK BHAHO, senH4HHa npoH3BeAeHHR N8n. CTpe-
MHTCR K CBOeMy npeAenbHOMY 3Ha4eHHIO! N n . ~ (8 ±3) • 1023 
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~nH TaK~e H3MepeH~ BenH4HH~ BpeMeHHOH 3aBHCHMOCTH HaKOnne-
HHR HOHOB a30Ta npH HMnynbCHO~ 3arpy3Ke ra3a H3 ra30AHHaMH-
4eCKOrO HCT04HHKa, KOTOp~e npHBeAeH~ Ha PHC. 8. CTpyR 
Hei1TpanbHbiX aTOMOB nepeceKaeT KOnb40 Ha R = 5,6 CM, 4TO 

PHC. 8. rpa~HKH speMeHHO~ 3a
BHCHMOCTH HaKonneHHR HOHOB 
a30Ta H3 ra30BO~ CTpyH. 

a a 

N.n~•IJ~'~ 

I 
I 
\ 

~o1 I 

4D 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

~---r 
20~ . ~~-=----~· -- --+- -·-t· . i-·--;t\ 
~I f> l(l\ 

t1 1 23 t5 ~~ II 

COOTBeTCTByeT BpeMeHH t = 1,9 MC, B 3TOT MOMeHT HHTeHCHB
HOCTb TOPM03Horo H3ny4eHHR onpeAenReT N

8
n 0 , rAe n 0 -

nnOTHOCTb He~TpanbHbiX aTOMOB B CTpye. KpHB~e HaKonneHHR HO-
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HOB 6biJ11.1 CHRTbl npl-1 pa3Hb1X AaB!leHI-iRX B q!OpKaMepe ra30A1-1Ha
MI-14eCKOrO I-1CT04HI-1Ka: 

1 - p = 0 , 3 aT M; 
2 - p = 0 , 2 aT M; 
3 - p = 0, 1 aTM; 
4- CHRTa npi-1 HaKonneHI-11-1 1-13 OCTaT04HOrO ra3a,P = 7·10-S Top. 
Ha p1-1c. 9 np1-1seAeH~ rpa$1-iKI-1 speMeHHOA 3aBI-1Ci-1MOCTH Neni 

B CI1y4ae 1-iMny!lbCHOro HanycKa Xe AI1R Tpex 3Ha4eH!-1A AaBne
HI-iR B $OpKaMepe ra30AI-1HaMI-14eCKOrO I-1CT04HI-1Ka: 

1 - p = 0 , 2 aT M; 
2 - p = 0,1 aTM; 
3 - p = 0, 05 aTM. 

Neflt.•O"" Pi-ic. 9. rpa$1-iKI-1 spe
MeHHOA 3aBI-1CI-1MOCTI-1 Ha
KOn!leHI-iR 1-iOHOB KCeHOHa 
1-13 ra3osoA CTPYI-1. 41 '\ 4.1 ,, 

\ 

N. '\ 
. "'-{'' ........... 
J ·-~~~- ::f.l.-c. ~-·- y--:: ~·~~-==--~ 

!2 

12 

QJ 

l-----,t9:----2:-:t---~2-3---,-;2S,------,?:-7--t•f0-~ 

06CYmAEH~E PE3YnbTATOB 

nony4eHH~e 3KCnepi-1MeHTa!lbH~e pe3y!lbT~T~ CBI-1AeTe!lbCTBY~T 
0 B03MO~HOCTH I-13MepeHI-1R HaKOn!leHI-iR HOHOB no TOpM03HOMY !-13-
I1y4eHI-1~ 3!1eKTPOHOB. np1-1 HaKOn!leHI-11-1 B KO!lb~e 1-iOHOB a30Ta 1-13 
OCTaT04HOrO ra3a 3KCnep!-1MeHTa!lbHaR Be!ll-141-iHa speMeHHOA 3aBI-1-
CI-1MOCTI-1 n i 6!11-13Ka K TOA, KOTOpy~ npeACKa3biBa~T pac4eTbl, 
npl-1 BeAeHHble B pa60Te / 7 /. ~13 no!ly4eHHbiX Aa':!_'7biX Bl-iAHO, 4TO 
np1-1 AasneHI-11-1 a KaMepe aAre3aTopa P > 5 ·1 0 npoi-iCXOART npo-
~ecc~ HaC~~eHI-iR /pi-iC. 7/. npeAe!lbHOi 3Ha4eH!-1e npOi-13BeAeHI-1R 
Ne n .= /8+3/·10 23 .Af1R Ne == 5·10 12 1-1 z 1 = 4,5 3Ha4eHI-1e$aK-

I -
TOpa HeATpa!11-13a~l-11-1 COCTaB!lReT npi-iMepHO /257 30/%. 

AHa!ll-13 AaHH~x, nony4eHH~x np1-1 3arpy3Ke 3!1eKTPOHHoro KO!lb
~a 1-iOHaMI-1 1-13 ra3osoA CTPYH /p1-1c. 8,9/, noKa3~saeT, 4TO 
B MOMeHT BpeMeHI-1, COOTBeTCTBy~~l-iA npOXO~AeHI-1~ KO!lb~a 4epe3 
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o6nacTb CTPYH, 3Ha4eHHe N8 n 0 !lHHeAHo 3aBHCHT OT nnoTHOCTH 
ra3a B CTpye. 3HaHHe n 0 n03BOI1HT npOH3BOAHTb ~41-iC!leHHe 

4HCna 3!1eKTPOHOB a KO!lb~e a AaHH~A MOMeHT speMeHH. AanbHeA
wee noseAeHHe Ne n 0 e aaeHCHMOCTH OT speMeHH onpeAenReTCR 
y~e ABYMR qJaKTopaMH: 

1. CnaAOM nnoTHOCTH HeATpanbH~x aTOMOB so speMR HMnynb
ca. 

2. HaKOnneHHeM HOHOB B 3!1eKTpOHHOM KO!lb~e. 
0TC~Aa BHAHO, 4TO Af1R 1-iCC!leAOBaHHR AI-1HaMHKH HaKOn!leHI-iR 

HOHOB 1-13 raaosoA CTPYH He06XOAHM0 1-iMeTb cnaA HMny!lbCa ra3a 
t 'S_ 200 MKC. B 3TOM C!ly4ae MO~HO OAH03Ha4HO TpaKTOBaTb 
speMeHHY~ 3aBHCHMOCTb nony4eHH~x pe3yi1bTaTos. TeM He MeHee 
rpy6oe paCCMOTpeHHe noBeAeHHR Neni B 3aBHCHMOCTH OT spe
MeHH n03BOI1ReT CAe!laTb B~BOA 0 TOM, 4TO npOHCXOAHT HaKon
neHHe HOHOB H 4TO Cy~eCTByeT ero npeAe!lbHOe 3Ha4eHHe, KOTO
poe 3aBHCHT OT n!lOTHOCTH HeATpa!lbH~X aTOMOB B CTpye. 

nony4eH~ npeABapHTe!lbH~e 3Ha4eHHR N en i B CI1y4ae Ha-
KOn!leHI-iR HOHOB aaoTa 1-1 KCeHOHa 1-13 CTPYH: N8 n i AflR a30Ta 
pasHo /3+1,20/-10 24 , N n . AI1R KCeHoHa- /1+0,25/·10 24. 

- e 1 -

B 3aKI1~4eHI-1e aBTOP~ s~pa~a~T 6naroAapHOCTb A.X.AHrenosy 
3a nOMO~b B pa6oTe c 38M, 3.A.nepe!lbWTeAHy, r.A.WHpKOBy H 
A.6.Ky3He~osy 3a o6cy~AeHHe peaynbTaTOB . 
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