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JmepHbIM 3aXBaT 0TpIIuaTeJibHbIX MIO0H0B o6ycJIOBJieH cna6bIM B3aIIM0-

,ll;eMCTBIIeM. O.11:Ha II3 xapaKTepIICTIIK :3T0f0 npouecca, a IIMeHH0 n0JIHllil 

CK0p0CTb 51,D;epH0fO µ- -3axBaTa, IIMeeT murrnoe 3HaqeHIIe WU! nocTpoemrn 

TeopeTIIqecKIIX MO,ll;eJieM, onIICbIBaIOIUIIX .11:aHHbIM npouecc II n03B0JUIIOIUIIX 

pacumpIITb npe.11:cTaBJiettllil o CTPYKTYPe Mpa. B HacTO.HIUee BpeM.H cKopocTb 

51,D;epH0f0 3aXBaTa 0TpIIuaTeJibHbIX MIO0H0B II3MepeHa WU! 60JibllIIIHCTBa sne

MeHT0B nepIIO,ll;IIqecKOM Ta6JIIIUbI [1,2]. KaK Bll.D:H0 II3 CB0,ll;HbIX .11:aHHbIX, 

npIIBe,ll;eHHbIX B pa6ornx [1,2], IIMeIOTC.H II npo6eJibI no II3MepeHIDlM, a He

K0T0pbie 3Ha~reHIDl CK0p0CTII 3aXBaTa Tpe6YIOT YT0qHeHIDl. B qaCTH0CTII, ,ll;0 

He,ll;aBHero BpeMeHII noJIH0CTbIO 0TCYTCTB0BaJIII CBe,ll;eHIDl 0 CK0p0CTH Mep

H0fO 3aXBaTa B II30T0nax Kr II Xe. Me)K)zy TeM, ll3yqeHIIe :3TIIX SJieMeHT0B 

(noMIIMO .11:ononHeHIDl K He,ll;0CTaIOIUIIM Ta6JIIIqnbIM .11:aHHbIM) IIHTepecno c 

T0qKII 3penllil nonyqeHIDl CBe,ll;eHIIM 06 II30TOilliqecKOM 3aBIICIIM0CTII CK0po

CTII µ- -3axBaTa, a TaIOKe 0 3aBIICIIM0CTII CK0p0CTII 3aXBaTa OT cnIIna Mpa. 

,UeMCTBIITeJibHO, Mpa Kr II Xe IIMeIOT no 6 II 9 CTa6IIJibHbIX H30T0n0B co-

0TBeTCTBeHH0, a Mpa 83Kr, 
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Xe n 131 Xe 06na.11:a10T nenyneBbIM cnIIH0M. 

AHaJIII3 3aBHCIIM0CTII 51,D;epnoro µ- -3aXBaTa OT Z [2] YKa3hmaeT eme na 0.11:HY 

oco6eHHOCTb: na6JIIO,ll;aIOTC.H MIIHIIMYMbI B :3TOM 3aBHCIIM0CTH npII-Z, 6JIH3KHX 

K 3apMY 5!):(pa Ar, Kr II Xe. OTCYTCTBIIe .11:aHHbIX no 3axBaTy n KpHTIIqecKIIX 

T0qKaX, C00TBeTCTBYIQIUHX 3apMaM Kr II Xe, .HBJUieTC.H eme 0,ll;HIIM 0CH0Ba

HHeM WU! IIHTepeca K IICCJie,ll;0BaHIDlM µ- -3aXBaTa B :3TIIX Mpax. Ba)l(HbIM 

.HBJUieTc.H n nonyqenne 6onee Toqnux 3naqemIM cKopocTII 3axBaTa MIO0H0B B 

Ar no cpannenIIIO c pe3yJibTaTaMII IIMe10mnxc.H H3MepennM. Ilpe.11:cTaBJUIIOT 

TaK)Ke IIHTepec IICCJie,ll;0BaHIDl .11:enoJUipll3aUIIII 0TpIIUaTeJibHbIX MIO0H0B na 

ls-ypoBne aT0M0B HHepTHbIX fa30B C TQqKn 3peHIDl II3yqenllil XIIMnqecKoro 

B3aIIMO,ll;eMCTBllil ranoreHHbIX aT0M0B (KOTOpbie IIMIITIIPYIOTC.H o6pa3YIQIUII

MIIC.H MIO0HHbIMH aTOMaMII) C aT0MaMII IIHepTHbIX fa30B. HecMOTp.H Ha TO, 

qTQ paHee B qIICT0M Heone II aproHe B ra30B0M cpa3e 0CTaTQqHllil noJUipII3a

UIDl na qacT0Te npeuecCIIII CB060)l;H0f0 cnIIHa MIO0Ha He 6bIJia o6Hap)')KeHa 

[3], ee n0IICK B rnep,ll;OM cpa3e npe,ll;CTaBJUieTC.H uenecoo6pa3HbIM. B 0TJIII

qIIe OT fa30B, B KOH,ll;eHCIIpoBaHH0M cpe.11:e BpeM.H B0CCTaH0BJieHIDl SJieKTp0H

HOM o6oJIOqKII MIO0HH0fO aT0Ma, pa3pYUieHHOM npn KaCKa,ll;HbIX nepexo.11:ax 

MIO0Ha OT nepB0HaqaJibH0 3aceneHH0fO yp0BH.H Ha 1 s-ypoBeHb, 3HaqIITeJibH0 

MeHbIIIe, qeM xapaKTepHoe BpeM.H CBepxT0HK0fO B3aIIMO,ll;eMCTBIDl MamIITHbIX 

M0MeHT0B MIO0Ha II SJieKTpOHHOM o6onoqKII, II C0CTaBJUieT He 6onee 10-10 C. 

BnepBbie cKopocTb MepHoro 3axBaTa µ- B II3oTonax 84Kr II 136Xe 6hma 

II3MepeHa B HaUieM pa60Te [4]. B HaCTO.HIUeM pa6oTe npe.11:cTaBJieHbl pe-

3YJibTaTbl II3MepeHIIM WU! II30Tona 132Xe, a TaIOKe npIIB0,ll;IITC.H cymecrneHH0 

t.)~\Cl\liu:iii,'1_il iih:Th1jli i 
w:t(~iiilK fitcieia~isofi fi 

6MSJlJ,fOTEKA ~ -- -



yro<rneHHOe, no cpaBHeHHIO C paHHHMH pa6oTaMH [3,5,6], 3HaqeHHe CKOpOCTH 

µ- -Jax.Barn B 40 Ar. 

3KcnepnMeHT 61,m BnmonHeH Ha cenapnpoBaHHOM nyq:Ke OTpnuaTen1,

HnIX MIOOHOB !paJOTPOHa JUIII OI15IH [7]. IlyqoK MIOOHOB HMeJI HMnynnc 

125 M3B/c, HHTeHCHBHOCTI, 105 µ- Ha MKA npOTOHHOro nyq:Ka, pa36poc 

no HMnynnCaM - 10%, npHMeCI, 7r- -Me30HOB - 2.4%, npHMeCn 3neKTPOHOB 

- 6%. 3KcnepHMeHT, npOBO,O:HMI,Ill no THnHqHoii: µSR-MeTO,UHKe, COCTOfill B 

H3MepeHHH nonHoii: CKOpOCTH ncqeJHOBeHlUI MIOOHOB H3 1s-COCTOHHIDI HJyqa

eMoro H30Tona nyreM perncTPaumi 3neKTpoHoB µ- ➔ e- pacna,ua. CxeMa 

3KcnepHMeHTa H ,n:eTanH ycTaHOBKH onHCI,IBaJIHCI, paHee [8]. 
Ilocne npoxmK,n:eHIDI KOJIJIHMaTOpa (,n:naMeTpOM 30 MM B 3KCnepHMeHTe 

C I(CeHOHOM H 40 MM B 3KcnepHMeHTe C aprOHOM) H ,a:Byx CQHHTHJIJIHQHOH

HI,IX cqe~HKOB nyqoK MIOOHOB nona,uan B MHIIIeHHYJO KaMepy, co,uep)KaIQYJO 

TBep,n:1,1ii: Xe HJIH Ar npn TeMnepazype, 6nH3Koii: K TeMnepazype )KH,a:Koro 

aJOTa. 3neKTPOHI,I OT µ- ➔ e- pacna,ua OCTaHOBHBIIIHXCH B MHIIIeHH MIO

OHOB perncTPHPOBaJIHCn .D:BYMH ·cunHTHJIJIHUHOHHnIMH cqe~HKaMH, pacnono

)KeHHnIMH n03a,a:H MHIIIeHH. MaTepHaJII,I ,n:JIH H3fOTOBJieHIDI MHIIIeHHI,IX KaMep 

BnI6HpaJIHCI, TaKHM o6pa30M, qT06nI BpeMH )KH3HH µ_- B 3THX MaTepnanax cy

IQeCTBeHHO OTnHtJaJIOCI, OT npe,n:nonaraeMoro BpeMeHH )KHJHH B Xe H Ar. 

KaMepa .wrn Xe 61,ma c,n:enaHa HJ aJIIOMHHIDI MapKH A.IU (qncTOTa 99.5%) 

n npe,n:CTaBJifilla co6oii: QHJIHH,up c B~yrpeHHHM ,UHaMeTpOM 30 MM, BI,ICOTOH 

(pa3Mep B,UOnn nyq:Ka MIOOHOB) 8 MM c TOnIQHHOH QHJIHH,D;pHqecKoii: CTeHKH 

1 MM. Bxo,a:Hoe n BnlXO,UHOe OKHa KaMepnI HMeJIH TOnIQHHY 0.1 MM. KaMepa 

.wrn Ar HJrOTaBJIHBimacn H3 Me,O:H MapKH Ml (qncTOTa 99.9% ). BHyrpeHHHH 

,UHaMeTP KaMepnI COCTaBJifill 50 MM, BI,ICOTa (B,n:onn nyq:Ka MIOOHOB) - 15 MM, 

TOnIQHHa QHJIHH,D;pHqecKoii: CTeHKH - 1 MM, TOnIQHHa OKOH - 0.1 MM. 

. CocTaB Hcnonn30BaHHOro B !:IKCnepHMeHTe KCeHOHa 6nm cne.D:YJOIQHM: 
132Xe - 97.54%, 131 Xe - 2.45%, 134Xe < 0.05%, .upyrne npnMecn < 0.01 %. 

B !:IKCnepHMeHTe C aproHOM Hcnonn30BaJICH ecTeCTBeHHI,Ill aproH (40 Ar -

99.6%, 36 Ar - 0.337%, 38 Ar - MeHee 0.063%) BI,ICOKOH qncTOTI,I C npHMe

CHMH ,n:pyrnx raJoB He 6onee 0.002%. 

3KcnepnMeHTnI npoBOAHJIHCn BO BHenrneM MarnnTHOM none HanpH)KeHHO

CTnIO 1755 3, HanpaBJieHHOM nepneH.D:HKYJIHPHO HanpaBJieHHIO CnHHa MIOOHa. 

MarnHTHOe none Hcnonn30BaJIOCI, .IVU1 H3MepeHIDI OCTaToqHoii: nompH3aQHH 

OTPHQaTeJII,HI,IX MIOOHOB Ha 1s-ypOBHe aTOMOB Arn Xe. 

'<l>oH OT npHMeCH ::ineKTPOHOB nyqKa HCKJIIOtJaJICH ::icpcpeKTHBHOH CHCTeMoii: 

aHTHCOBna,ueHHH, npe,uoTBpaIQaIOIQeii: 3anHCI, co6nITHH .wrn T.H. «nponeTHI,IX» 

tJaCTHU, T.e. tJaCTHU, O,UHOBpeMeHHO nepeceKaIOIQHX CQHHTHJIJIHQHOHHnie 

CtJe~HKH, pacnono)KeHHI,Ie KaK nepe.u o6pa3QOM, TaK H n03a,a:H Hero. IlpH

MeCHnie 1r- -MeJOHnI nornoIQaJIHCn B (P.HJinTPax Ha nyrn nyq:Ka nepe,u o6pa3-
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QOM. ,IlrnI Bn16opa !pHJlnTpOB, COOTBeTCTBYJOIUHX onTHMaJII,HI,IM ycnoBIDIM no 

cpoHy, a TaK)Ke .wrn npoBepKH OTcyrcTBIDI B cneKTpax BKJia,uOB OT OCTaHOBOK 

MIOOHOB B ::ineMeHTaX ycTaHOBKH (non10ca MarHHTa, KOHCTPYKTHBHnie MaTepH

aJinI) npoBO,UHJIHCI, KOHTpOnI,HI,Ie H3MepeHIDI C MHIIIeHnIO H3 CBHHQa. AHaJIH3 

pe3ynnTaTOB, nonyqeHHnIX co CBHHQOM, noKa3aJI, qTO Ha6mo,uaIOTCH TOnnKO 

,UBe pacna,a:Hnie KpHBnie: O,UHa, COOTBeTCTBYJOIUaH BpeMeHH )KHJHH OTpnua

TennHnIX MIOOHOB B CBHHQe, H ,upyraH -·B yrnepo.ue, HBJIHIOIQeMCH OCHOBHnIM 

MaTepnanoM CQHHTHJIJIHQHOHHOro cqe~HKa, pacnono)KeHIIOro nepe.u MHIIIe

HI,IO. DnillH TaK)Ke npoBe,UeHI,I H3MepeHIDI Ha rpaq>HTOBOH MHIIIeHH, KOTOpnie 

HCnOnn30BaJIHCI, ,D;J1H KOHTpOJIH nompH3aQHH nyq:Ka MIOOHOB. 

BpeMeHHoe pa3perneHHe annapazyp1,1 (nonHM rnHpHHa Ha nonYBnICoTe 

nHKa «nponeTHI,IX» qaCTHU) COCTaBJifillO 2.5 HC. 

qHcno OCTaHOBOK MIOOHOB B MHIIIeHH COCTaBJIHJIO ~ 700-4500 c-
1
, qH

cno noneJHI,IX co6nITHH ~. 70-700 c- 1 B JaBHCHMOCTH OT ee pa3MepoB n 

MaTepHana. 
Ha6op co6nITHH .wrn Ka)K,a:Oli MHIIIeHH OCyIUeCTBJifillCH B TeqeHHe HeCKOnI,-

KHX qacoB oT,O:eJinHnIMH cneKTpaMH (,a:Ba cneKTpa .wrn Xe, TPH - .wrn Ar H TpH 

- .wrn Pb). KonHqecTBo co61,rrnii: B pa3HnIX cneKTpax .wrn o,a:Hoii: H TOH )Ke 

MHIIIeHH oTnnqanocn He 6onee, qeM B 1.3 pa3a. Ka)K.D:niii: cneKTP o6pa6aTnI

BaJICH He3aBHCHMO. IlonyqeHHnie pe3ynnTaTnI ycpe,a:HHJIHCb C yqeTOM OIIIH60K 

OT,O:eJibHnlX H3MepeHHH. 

B nonyqeHHnie cneKTpnI ,uaBaJIH BKJia.u OCTaHOBKH MIOOHOB B yrnepo.ue, 

Me,O:H HJIH aJIIOMHHHH, BXOJ:(SIIQHX B COCTaB CQHHTHJIJIHTOpOB; 'H MaTepHaJIOB 

MHIIIeHHI,IX KaMep. Il03TOMY !:IKCnepHMeHTaJibHbie ,uaHHbie annpoKCHMHpoBa

nHCI, cne,rzyIOIQHM Bnipa)KeHHeM: 

N(t) = L Nxe-t/r{x) [ 1 + ax cos(wxt + <px)] + Bg, (1) 
X 

r,ue Nx, T(x), ax, Wx, <px H Bg - HOpMHpoBoqHbIH MHO)KHTeJih, BpeMH )KH3HH 

MIOOHa B 1s-COCTOHHHH, Ha6n10,uaeMnlll K03!p!pHQHeHT acHMMeTpnn yrnoBoro 

pacnpe,ueneHIDI 3neKTpOHOB µ- ➔ e- pacna.ua, qacToTa npeueccHn cnHHa 

MIOOHa, HatJaJII,HaH cpa3a npeueccmI H !pOH cnyqaii:HnlX COBna,ueHHH COOTBeT

CTBeHHO. liH,D;eKC X OTHOCHTCH K 132Xe (40 Ar, B KOHTponnHOM !:IKCnepHMeHTe 

- K Pb), Al (Cu) H C. 
O6pa60TKa ,uaHHI,IX npOBO,UHJiaCh MeTO,UOM HaHMeHbIIIHX KBa.upaTOB. 51,upa 

aJIIOMHHIDI H Me.UH HMeIOT OTnHqaIOIQHeCH OT HYJIH cnHHI,I. KaK cneeyeT H3 

3KcnepHMeHTaJibHnlX ,uaHHI,IX [9,10], .wrn aJIIOMHHIDI H Me.UH aMDJIHTY.UhI npe

ueccmI aAI H acu, COOTBeTCTBYJOIQHe CBepxTOHKOMY B3aHMO,UeHCTBHIO cnHHOB 

MIOOHa H Mpa B cocTOHHIDIX p± =I± Sµ, npaKTHqecKH paBHhI Hyn10. Ilo-
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:aTOM)' rrpu o6pa6oTKe crreKTPOB wui: Xe II Ar a cpopM)'Jie He yqIITl>IBaJICR 
BTopoii tJJieH B KmmpaTHl>IX cKo6Kax wui: Al II Cu cooTBeTcTBeHHo. 3Haqe
HII51 apeMeH )KII3HII MIOOHa B Al II Cu cpIIKCIIpOBaJIIICI, cornacHO naHHI,IM [2]: 
r(Al) = 864.0±2.0 HC, r(Cu) = 163.5±1.0 HC. IlapaMeTpl>I, OTHOCRIQIIeCR K 
IICCJie,eyeMOM)' :aJieMeHT)' II yrnepo;zy, conep)KameM)'CR B CU:IIHTIIJIJI51U:IIOHHOM 
cqeTqIIKe II MaHJiapOBI,IX OKHax BaKYYMHOro KO)Kyxa KpIIOCTaTa, BapbIIpoaa
JIIICI, KaK CB060AHl>Ie. B pe3yJII,TaTe cpIITIIpOBaHII51 crreKTpOB WU!: pa3Hl>IX MII
rneHeH rronyqeH1,1 CJieJzyIOmIIe coornorneHII51 Me)l(Jzy 11apaMeTPaMII Nx II Bg: 

Nxe : NA1 : Ne : Bg ~ 4500 : 2300 : 3600 : 30 , 
NAr: Neu: Ne: Bg ~ 4900: 1400: 2300: 30, 

NPb: Ne: Bg ~ 7700: 2760: 40. 

KaK B~Ho, cpoH cnyqaiiHl>IX coarrMeHIIH B g cocrnBJI51eT B Ka~oM cnyqae 
He 6onee 0.3-0.4 % OT CYMMapHOfO BKJIMa Nx. 
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PIIc. 1: CrreKTP BpeMeHHoro pacrrpeneneHII51 :aneKTpoHoB µ- -+ e- pacrrMa. 
MIIrneHHM KaMepa JarroJIHeHa rnepn1,1M 132Xe. IlpRMl>IMII JIIIHII51MII rroKaJaHl>I 
BKJIMl>I B crreKTP OTAeJil>HI,IX KOMl10HeHT 
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B KOHTPOJII,HOM :ilKCilepIIMeHTe co CBIIHU:OM C ecTeCTBeHHI,IM conep)Ka
HIIeM moTorroa orrpeneneHo apeMR )KII3HII OTPIIU:aTeJil>Horo MIOoHa r(Pb) = 
75.7 ± 1.2 HC, KOTOpoe HaXOAIITCR a xopollleM cornacIIII c naHHl>IMII, IlO
JI)"IeHHI,IMII paHee [2]. IlpII II3MepeHII51X Ha rpacpIITOBOH MIIllleHII 3HaqeHIIe 
rrapaMeTpa aCIIMMeTPIIII ae COCTaBIIJIO (2.9 ± 0.2)%. 

B TBepn1,1x KCeHoHe II aproHe OCTaTOqHaR rrompmaa:II51 OTpIIU:aTeJil>Hl>IX 
MIOOHOB Ha qacToTe rrpeu:eccIIII cao6oi(Horo crrIIHa B 11penenax :aKcrrepIIMeH
TaJil>Hl>Ix OllIII60K (1.5%) He o6Hap~eHa. 

Ha pIIc. 1 rrpencrnBJieH crreKTp apeMeHHOro pacrrpeneneHII51 :aneKTpOHOB 
µ- -+ e- pacrrMa, 11onyqeHHOfO B :aKcrrepIIMeHTe C KCeHOHOM, Ha KOTOpOM 
QTqeTJIIIBO B~HI,I BKJIMl>I OT myqaeMOfO II30TOila II 110CTOpOHHIIX aemecTB. 

B pe3yJil>TaTe o6pa6oTKII crreKTPOB 11onyqeHI,I CJieJzyIOmIIe 3HaqeHII51 ape
MeH )KII3HII: r( 132Xe) =. 101.7 ± 1.7 HC, r(40 Ar) = 568 ± 6 HC. C:Ko
poCTI, Jaxaarn MIOOHOB MpaMII Xe II Ar paccqIITl>IBaJiac1, 110 cpopM)'Jie 
r-1 = QAd + Ac, me Ad - cKopocTl> pacrrMa cao6onHoro MIOOHa (a Kaqe
cTBe KOTopoii rrpIIHIIMaJiaCh BeJIIIqIIHa, o6paTHa51 BpeMeHII )KH3HII µ+, paBHOMY 

2197.03±0.04 HC [11]), Q- cpaKTOp 11onaBJieHII51 3aXBaTa MIOOHa AAPOM [12]. 
,Urui: KCeHoHa Q-cpaKTop paaeH 0.91, wui: aproHa - 0.99. B pe3yJil>TaTe rrony
qeHl>I cneJzyIOmne 3HaqeHII51 cKopocTeii JaxaaTa Ac(132Xe) = 9.4±0.2 MKc-1, 

Ac(40 Ar) = 1.31 ±0.01 MKc-1. Ha pIIC. 2 11pencTaBJieHl>I COBOKynHl>Ie naHHl>Ie 
no CKOpOCTII AAepHoro 3axBaTa OTpIIU:aTeJII,HI,IX MIOOHOB B 3aBIICIIMOCTII OT 
3apAAa Mpa [2]. 3nec1, )Ke 11pIIaeneHl>I pe3yn1,TaTl>r 110 JaxBaTy a 6naropon
Hl>rx raJax, rronyqeHHl>Ie HaMII. KaK B~HO II3 pIICyttKa, 3HaqeHII51 CKOpOCTeii 
Mepttoro JaxBaTa MIOoHa B II30Torrax 40 Ar, 132Xe, 136Xe II 84Kr HaxOnRTCR 
B o6nacrnx YKaJaHHI,IX B pa60Te [2] MIIHIIMYMOB 3aBIICIIMOCTII 11pIIaeneHHOH 

cKopocrn JaxaaTa AcZ / Z!r OT 3apAAa Mpa. 
CpaaHeHIIe 3HaqeHHH CKopocTeii µ- -3axBaTa B II30T011ax Ac(136Xe) = 

8.6 ± 0.4 MKc-1 [4] II Ac( 132Xe) 110Ka3bIBaeT, ~o Ha6n10naeTCR OTqeTJIIIBM 
II30TOrrIIqecKM JaBIICIIMOCTl>, xorn II 6onee CJia6M, qeM rrpencKaJLrnaeMM 
cpopM)'noii fonapna-IlpIIMaKoaa [13]. 

B 3aKJIIOqeHIIe aBTOpbI Bl>Ip3)KaIOT 6naronapHOCTI, KOJDieKTIIBY HayqHo-
3KCilepIIMeHTaJII,HOfO OTnena cpa30TPOHa 3a 06ec11eqeHIIe 6ec11epe6oiittoii II 
ycTOiiqIIaoii pa6oTl>I ycKopIITem, B. E. EpynaHIIHY II B. M. KoMapoay Ja 
BHIIMaHIIe K HaCTORI.Qeii pa6oTe II ee rronnep)KK)', r. ,n:. Co6oJieBOH 3a 110MOIQI, 
B ocpopMJieHIIII CTaThII. 

Pa6oTa Bl>IIlOJIHeHa rrpII 11onnep)l(Ke PoccIIiicKoro cpottna cpYffnaMeHTaJil>
Hl>IX IICCJieAOBaHIIH, 11poeKT 96-02-17582. 
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PIIC. 2: 3aBIICIIMOCTb IIplIBeAeHHOH CKOpOCTII MepHoro 3aXBaTa OTp1Iua
TeJibHbIX MIO OH OB AcZ j z:ff OT 3apMa Mpa. CIIJIOIIIHasI JIIIHIDI - pac'leT no 
cpopM)'Jie ronapAa-IlplIMaKoBa [13]; o, o - Aanm,1e, np1IBeAenm,1e B pa6oTe 
[2]; D - AaHHbie pa6oTbl [4]; t:. - AaHHble naCT05IIIIeH pa60Tbl 
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