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0 HeK~TOpWX COeAHHeHHRX paAOHa H aCT8Ta, 
o5pa3y~HXCR B nna3Me HOHHOrO HCT04HHK8 
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X~M~4eCK~e npouecc~, npO~CXOAR~~e B nna3Me, OTn~4a~TCR OT 
x~MH4eCKHX peaKUH~ e o6~4H~X ycnoeHRXo B nna3Me ~OHH3aUHR aTo
MOB ~ MOneKyn COnpOBO*AaeTCR 06~4HO B036Y*AeH~eM ~X AO B~COK~X 
KOne6aTenbH~X KBaHTOB~X YPOBHe~ 111

0 83aHMOAe~CTBHe TaKHX B03-
6Y*AeHH~X 4aCTHU Me*AY co6o~ npHBOAHT K CHHTe3y DRAa COeAHHe
HH~, He 06pa3y~HXCR B ycnOBHAX TpaAHUHOHHO~ XHMH~o 06Hapy*HTb 
3TH npOAYKT~ MO*HO TOnbKO B cny4ae HX 6~cTpOrO B~BOAa H3 nna3M~, 

4TO nerKo ocy~eCTBnReTCA e Macc-cneKTPOMeTpax H Macc-cenapaTo
paxo 

B PAAe pa6oT npH Macc-cneKTPOMeTpH4eCKHX HccneAOBaHHAX pa3-
PRAOB B 6narOPOAH~X ra3ax 6~H o6HapY*eH~ KaK aTOMH~e, TaK H 
MOneKynRpH~e HOH~ 3THX ra30B 1204 ~ 110H~ reTepoaTOMH~X H roMOreH
H~X MOneKyn nony4eH~ n04TH AnA BCeX 6narOPOAH~X ra30B - AO KCe
HOHa / 5 / o 

KpoMe TOrO, B nna3Me HOHHOrO HCT04HHKa 06pa3y~TCA COeAHHe-
HHR THna XH +; rAe X =He, Ne, Ar , Kr HnH Xe- e 3aBHCHMOCTH 
OT TOrO, C KaK11M 6narOPOAH~M ra30M npOBOAATCA 3KCnepi1MeHT~/ /6,7 .~ 
0T 3TOrO acCOUHaTa TPYAHO 1136aBHTbCA, TaK KaK B H3y4aeMy~ CI1C
TeMy ecerAa MOryT nonacT b cneA~ napoB BOA~ 11nH APYrHx /e oc
HOBHOM opraHI14eCKHX/ COeAHHeHI1~, COAep*a~I1X BOAOPOAo 

B nna3Me 110HHoro HCT04H~Ka AnnenbMaH H AP0 181 nony411n11 coe-
AHHeHI1A acT aT a: HAt , CH ~At , AtCl , AtBr H Atl. 3TH 
COeAI1HeHHA HAeHTI1~HU11POBaH~ no MaCCOB~M CneKTpaM , nony4eHH~M 

c noMo~b~ Macc-cneKTPOMeTpa no epeMeHH nponeTao HanH411e HAt 
aBTOp~ 06DACHI1nH peaKUHe~ aTOMOB aCTaTa CO cneAaMH BOA~ 11nH C 
BOAOPOACOAeP*a~e~ opraHHKO~o MoneKyna acTaTa B 3THX 3Kcnepi1Me H
Tax He Ha6n~Aanacbo 

nna3MeHH~~ HOHH~~ HCT04HHK Macc- cenapaTopa AaeT WI1POKHe 
B03MO*HOCTH AnA CHHTe3a H 113y4eHHA MOneKynRpH~X HOHOB / 9 ' , Aa*e 
COBepweHHO 11He06b14H~X11 C T04KH 3peHHA XHMHH aCCOU11aTOB, Hanpi1-
Mep, LiKr ' 10 ' . 

HaCTOA~aR pa60Ta nOCBA~eHa 06Hapy*eHH~ HOHOB 11 HOHHbiX acc~
U11aTOB paAOHa, 06pa3y~HXCA B nna3MeHHOM HOHHOM 11CT04HHKe Mac~ 
cenapaTOpa, 11 CI1HTe3y HeKOTOP~X COeAHHeHH~ acTaTao 

3KCnEP11MEHTAnbHAR 4ACTb npenapaT~ aCTaTa 11 paAOHa npHt ~
TOBnAni1Cb 113 o6ny4eHHOrO npOTO

HaMH c 3HeprHe~ 660 M3B MeTannl14ecKoro TOPI1R no MeTOAaM, onH
caHH~M e pa6oTax 1 11 ·1210 AcTaT co611pancA Ha cepe6pAHY~ ~Onbry 
paAOH - Ha aKTHBHPOBaHHbl~ yrOnb. floByWKa, B KOTOPO~ HaXOAI1n C 
aKTHBHPOBaHH~~ yrOnb C paAOHOM, npi1COeAHHRnaCb K OAHOMy H3 
BBOAOB B nna3MeHH~~ HOHHbl~ HCT04HI1K Macc-cenapaTOpa ' 13 : Cep 
PAHaA ~nbra c acTaTOM noMe~anacb B CTaKaH4HK 113 Hep*aBe~~e 
CTanH, 3aKpenneHHbl~ Ha KOHUe nOnOrO WTOKa OAHOrO 113 BBOAO• 
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PHc. I. CHHMKH c ~TonnacT~HOK c aaperHcTpHpo
eaHH~MH pacnpeAeneHH~M~ anb$a-aKT~BHOCT~ B 
MaCCOB~X CneKTpaX npH pa3AeneH~H aCTaTa ~ 
paAOHa. a/ $oTonnaCTHHKa 3KCnOHHPOBanacb IQ MHH 
cpaay nocne Macc-cenapau~~ paAOHa; 6/ ABYX3a
P~AH~e ~OH~ 210Rn~ 211 Rn; a/ ~TonnacT~HKa 
3KcnoH~poeanacb 2 4aca 4epe3 5 4acoe nocne 
Macc-cenapau~~ paAOHa; r/ coeA~HeH~~ paAOHa 
a pa~oHe Mace 400-420; AI Maccoe~~ cneKTP AtCl + ; 
e/ Maccoe~~ cneKTP AtBr + . 

" 

~OHH~~ ~CT04H~K npeACTaen~n C06o~ pa3p~AHY~ KaMepy ~3 MQ 

n~6AeHa A~aMeTpOM 16 MM ~ An~HO~ 80 MM C npoT~*eHH~M KaTOAOM 
~3 BOnb$PaMa ~ ~Men ABa XOPOWO ynnOTHeHH~X BBOAa 8 B~Ae Tpy60K 
~a HeP*aee~e~ CTan~. Ha KOTOp~x ~Men~cb HarpeeaTen~. PacnpeAe
neH~e TeMnepaTyp~ BAOnb Tpy6K~ np~ BKn~4eHHOM nOAOrpeae BO 
BpeM~ pa60T~ HOHHOrO ~CT04H~Ka np~BeAeHO B / 11 / . Pa604HM ra30M 
cny*~n ren~~. np~ npoeeAeH~~ 3Kcnep~MeHTOe no c~HTe3y ranore
H~AOB acTaTa e noTOK He noAaean~cb nap~ xnopa , 6poMa H ~OAa. 
Hanp~*eH~e paap~Aa eapb~poaanocb OT 150 AO 250 eonbT, TOK paa
P~Aa - OT 1 AO 2,5 aMnep. ~OH~ yCKOp~n~Cb Hanp~*eH~eM 25 K~no
BOnbT. MarH~THOe none YCTaHaBnHeanOCb TaKHM, 4T06~ ~CKOM~e 
coeA~HeH~~ OKa3an~cb Ha KonneKTope - an~M~H~eeo~ ~nbre Ton~~
HO~ 20 MKM . Bo BCeX cny4aRX B~BOA COeA~HeHHH Ha KOnneKTOp npo
~380A~nc~ c noMO~b~ e~ayanbHO Ha6n~AaeMOro MapKepa c Macco.:t, 
6nHaKo.:t Macce o*~AaeMoro coeA~HeH~R: 184wo! I M = 2481, 182 w ~ 
/ M =364/, 209 BitiM =418/. 

TaK KaK 6onbW~HCTBO HYKn~AOB acTaTa H paAOHa ~cn~T~aa~T 
anb$a-pacnaA, Han~4He coeA~HeHH~ acTaTa ~ paAOHa Ha KOnneKTope 
YCTaHaBnHeanOCb C nO~b~ $0TOnnaCT~HOK C ~AePHO~ $0T03MynbC~
e.:i THna A2, KOTOPaR 4YBCTBHTenbHa K anb$a-4aCT~UaM ~ ~MeeT cna-
6y~ 4yecTe~TenbHOCTb K 3neKTpOHaM ~ raMMa-ny4aM. Ha $0Tonnac
THHKax nocne HX npo~aneH~~ OT4eTn~eo BHAHO pacnpeAeneHHe anb$a
PaA~OaKT~BHOCTH Ha KOnneKTOpe /p~c. 1/. ~CnOnb308aH~e $QTOnnac 
THHOK Ha 3TOM 3Tane n03BOn~nO He TOnbKO yaepeHHO 3aKn~4HTb, 
4TO M~ HMeeM Aeno C 4e TKO B~pa*eHH~MH MaCCOB~MH pacnpeAeneH~~MH, 
HO H T04HO B~Aen~Tb MaCCOB~e n~HHH An~ AanbHe.:iw~x ~3MepeHH~. 
~3MepeH~~ anb$a-cneKTPOB 30H KOnneKTOpa C COOTBeTCTBY~HM~ 
MaccaMH npOBOAHn~Cb C nOMO~b~ nonynpOBOAHHKOBOro cneKTPOMeTpa 
c Si(Au) -AeTeKTOPOM nno~aAbiO - 7 CM 2. B~6op AeTeKTopa c TaKo.:i 
nno~aAbiO 6~n o6ycnoeneH 3aAa4e.:i caecT~ AO MHHHMYMa HeonpeAe
neHHOCT~, C8~3aHH~e C 60nbWOH npOT~*eHHOCTb~ MaCCOBOH nHHH~, 
KOTopa~ MOrna AOCTHraTb 25 MM. ~3MepeH~~ npOBOA~nHCb, KaK npa
B~no, B OAH~X H TeX *e reoMeTpH4eCK~X ycnoe~~X np~ OTHOCHTenb
HO He6onbw~x aarpyaKax AeTeKTOpa. PaapeweHHe cneKTpOMeTpa coc
Taen~no 50 K3B Ha n~H~~ 5850 K36 ~ 6~n0 enonHe AOCTaT04H~M KaK 
AnR yeepeHHO~ HAeHT~$~Kau~~ np~CYTCTBY~~~X B o6pa3uax HyKn~AOB 
acTaTa ~ paAOHa, TaK ~An~ ~X KOn~4eCTBeHHOrO cpaBHeH~~~p~c.2/. 
U~$p~, KOTOp~e M~ npHBOA~M B Ka4eCTBe OUeHOK OTHOC~TenbH~X KO
n~4eCTB o6paaoeaew~xc~ coeA~HeH~~. nony4eH~ ycpeAHeH~eM peaynb
TaToe 5-6 cep~~ ~3MepeH~~. B cny4ae paAOHa OTHOC~TenbH~e Kon~-
4ecTea o6paaoaaaw~xc~ coeA~HeH~.:i onpeAen~n~cb cpaeHeH~eM ~HTeH
c~aHocTe.:t anb$a-4aCT~U c 3Hepr~e~ 6037 K3B I 210 Rn I , 5850 + 
+ 5866 K3B I 211Rn + 211 At /, 7450 K3B 1211 Po I a Mac ~ax =210 
~ 211 ;.t e Maccax M + m I m - np~pocT Maccbl/. B P~Ae cep~~ H3Me
PRn~cb cneKTp~ npoMe*YTKOB Me*AY Maccoe~M~ nHHHRM~. Paa6poc 
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pe3ynbTaToa An~ COAeP*aH~~ ~30Tona paAOHa c MaccoH M a Macce 
M + m He npeablwaeT 30%. B cny4ae onpeAeneH~~ Kon~4eCTB Rn++ 
~ Rn~ T04HOCTb OUeHOK Xy*e, Tal< KaK 8 OAHOM 3KCnep~MeHTe 
HeB03MO*HO np~H~Tb Ha KOnneKTOP 3T~ ~OHbl OAHOBpeMeHHO C ~OHaM~ 
Rn+ , nocKOnbKY pa6o4~H A~ana30H KonneKTOpa He npeablwaeT -30 
Mace. np~ pac4eTaX npeAnonaranocb' 4TO KOn~4eCTBO Rn + 
8 3T~X 3KCnep~MeHTaX COOTBeTCTBOBanO cpeAHeMy KOn~4eCTBY OAH0-
3aPf!AHbiX ~OHOB 21 ~n ~ 210 Rn, nony4aeMblx o6bi4HO a Tex *e ycno
B~flx . 

B cny4ae acTaTa cpaaH~aan~Cb ~HTeHc~aHOCT~ n~H~H anb¢a-4ac
T~U c 3Hepr~eH 5866 K3B I 211 At I, 7450 K3B I 211 

Po I, 5648 K3B 
I 209 At I ~ 5305 K3B I 210 Po , HaKon~BW~Hc~ ~3 210 

At I a anb¢a
cneKTpax Mace: 209, 210, 211 ~ T.A. AO 231. Pa36poc pe3ynbTa
TOB ~3MepeH~H o6pa3osaH~~ accou~aToa acTaTa c MaccaM~ M +1 ... 
••• M + 19 He npesblwaeT 30%. Kon~4eCTBO coeA~HeH~H acT aT a c ra 
noreHaM~ Cy~eCTBeHHO 3aB~C~T OT I<OHUeHTpau~~ nocneAH~X 8 nna3Me. 

PE3YJlbTATbl HaM~ o6Hapy*eHO, 4TO a nna3MeHHOM 
~OHHOM ~cT04H~Ke Macc- cenapaTopa 

C 6onbW~M BbiXOAOM o6pa3y~TCfl Kat< 0AH03ap~AHble, Tal< ~ ABYX3ap~A

Hble ~OHbl 6narOPOAHbiX ra30B /CM. Ta6n~uy/. 
np~ pa60Te C paAOHOM Mbl 06Hapy*~n~, KpOMe 0AH03aP~AHbiX ~ 

ABYX3aP~AHbiX ~OHOB ~ MOneKynbl Rn~ , e~e ~OHbl P~Aa COeA~HeH~H 
paAOHa. Cy~ecTseHHY~ 4aCTb o6pa3y~~xc~ a nna3Me ~OHHoro ~CT04-
H~Ka ~OHOB COCTaBnR~T 0AH03ap~AHble ~ ABYX3aP~AHble. C MeHbW~M 
BbiXOAOM /a HeCKOnbKO COTbiX npoueHTa/ o6pa3y~TC~ aCCOU~aTbl paAO
Ha, B KOTOPbiX I< paAOHy np~COeA~HReTC~ 14, 16 ~ 17 eA~H~U MaCCbl 
/p~c . 3/. B nocneAH~x ABYX cny4aRx 3TO MoryT 6b1Tb coeA~HeH~~ pa
AO"Ha"Rno+ ~ RnOH ~ o6pa30BaH~e KOTOPbiX CB~3aHO CO cneAaM~ 
napOB BOAbl KaK 8 CaMOH nOBYWKe C aKT~B~pOBaHHbiM yrneM, Ha KOTO
pOH cop6~poaanc~ paAOH, TaK ~ s 30He ~OHHoro ~cT04H~Ka. Han~4~eM 
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P~c.3. Kon~4eCTBO o6pa3y~~~xcf! 
COeA~HeH~H paAOHa c MaCCOH 
MRn +m B npoueHTaX OTHOC~
TenbHO KOn~4eCTBa 0AH03aPf!A
HbiX ~OHOB. 
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Ta6m11.~a 

naTeH- HOHH~H TOK Ha KO~~eKTOpe 
ra3 UHa~ IMKAI 

npoueHT K X+ 

HOHH3a-
Ul-11-1 
I3BI x + x++ x+++ X~ X ++ X+++ X~ 

Xe 24,58 5,5 

Ne 21 '55 9,9 0, II I, I 
8,6 0, II 1,3 

Ar 15,75 47 , 0 3,2 6,8 
48,0 4,2 8 , 7 

Kr 13 ,99 28,8 2~3 8,0 
38,7 2,0 5, I 

Xe 
12 ,12 60,5 4,7 0,056 0 ' 18 7 ,8 0,09 0,3 

38,5 2,5 0,056 0,2 6 ,5 0' 15 0, 52 

Rn 10,74 9,0 0,5 
0 , II 

a30Ta B n~a3Me MO~eT 6~Tb OObRCHeHO nORB~eHHe COOTBeTCTBY~HX 
I-130TOnOB paAOHa C MaCcaMH, Ha 14 eAHHHU 6a~bWI-1MH,4eM Macca HyK
~HAa. Ho~Ho npeAno~o~HTb, TaKHM o6pa30M,4TO ~ Ha6n~AaeM RnN+. 

C MeH bWHM B~XOAOM 06pa3yeTCR COeAHHeHHe paAOHa C MaCCOH nn~C 
18. BepoRTH0,3To IRnH 2 ol+l- accouHaT e Mo~eKynoH BOAbl. 

C B~XOAOM 0,5% o6pa3yeTcR MoneKyna Rn ;lpaHOH Mace 4201. 
KpoMe Toro, e paHoHe Mace~ 400 noRa~ReTcR KaKoH-TO accouHaT pa
AOHa e B~XOAOM He MeHee 0, 1%IPHC. 1 rl. B HaCTOR~ee BpeMR M~ He 
MO~eM B~eKa3aTb KaKHX-~1-160 npeAnO~O~eHHH 0 npHpOAe TaKoro ac
COUHaTa paAOHa, XOTR He HCK~~4aeM B03MO)I(H0CTH, 4TO 3TO RnW + . 

B HCcneAOBaHHRX eneKTpa Mace c noMO~b~ ¢oTon~aCTHHOK npH 
pa3AeneHHH acTaTa 6~~H o6Hapy~eH~ no4epHeHHR e MeeTax, cooTeeT
CTBY~Hx MaceaM 212-230. AHa~H3 anb$a - cneKTpoe noKa3an, 4TO e 
paHOHe 3TI-1X Mace HaXOARTeR TO~bKO H30TOn~ acTaTa C M ~ 211. 
HaH6o~bWHH B~XOA HMeeT eoeAHHeHHe AtH +- 3,2%. HeeKanbKO e 
MeHbWHX KO~H4eCTBaX 06pa3y~TCR COeAHHeHHR, B KOTO~X Maeca acTa
Ta ysenH4HBaeTcR Ha 16 H 17 eAHHHU lpHc.41. KaK H a eny4ae c 
PaAOHOM, 3TO eOeAHHeHHR C KHC~OPOAOM~APOKeHnOM - AtQ + 
AtOH +. C Ma~biM BbiXOAOM o6pa3yeTcR aecouHaT I AtH

2
0IY, 

Aa~HH yee~H4eHHe Mace~ Ha 18 eAHHHU. 

H 

6 

0.3 PHe.4. KonH4ecT so o6pa3y~HXCR 
eOeAHHeHHH aeTaTa e MaCeOH 

10.2 
MAt +m B npOUeHTaX OTHOCHTenb
HO KOnH4eeTBa 0AH03apRAH~X 
110HOB, 

0,1 

-m 

Cy~ecTeoeaHHe MO~eKy~bl acTaTa e o6bi4HbiX yc~oe11Rx np11 KOMHaT
HOH TeMnepaType ManoeepoRTHO, TaK KaK 3HeprHA Al1ecouHaU1111 At 2 
no 3KCTpanonRU110HH~M OUeHKaM K11cepa / l4 / COCTa BnReT -2] KKanl MOnb, 
B TO )l(e speMA HOHH30BaHHaR MOneKy~a acTaTa MO)I(eT 6~Tb yCTOH411-
BOH np11 TeMnepaType B HeeKOnbKO COT rpaAyeOB, nOCKOnbKy 3Hepri1R 
AI1CCOUHaUI-111 At ~, paeC411TaHHaR TeM )l(e aBTOpOM, 11MeeT B~H4H
HY 55,4 KKaniMonb. Ecn11 Ha BbiXOAe 113 n~a3Mbl HOHHOro HeT04HHKa 
npoH30HAeT reTeponHTH4ecKaR peaKUHA At ++ At ... At~, TO enonHe 
B03M0)1(H0 06Hapy)I(HTb Ha KOnneKTOpe HOHH30BaHHY~ MO~eKyny aeTaTa. 
HexOAR H3 3Taro npeAnono)l(eHHA, ~ npoeenH cneu1-1anbHbiH onbiT no 
no11eKy At ~. Ha KO~neKTOp npHHHManHeb MaCCbl 400 - 430 . npl-1 n04TH 
nonHOM OTCyTeTBI11-1 $OHOBbiX anb¢a-4aCTHU npORBHnaeb anb¢a-aKTHB
HOCTb B o6naeTI1 MaCCbl 422. ~b¢a-eneKTP A0Ka3b1BaeT HanH4He B 
3TOM MeeTe KOnneKTOpa 211 At, COAep)l(aHHe KOTOpOrO eOeTaBnAnO 
0,03% oTero KonH4eCTBa e paHOHe Macebl 211, nony4aeMoro o6bi4HO. 

HH3KHH B~XOA MOneKynbl aeTaTa MQ)I(HO 06bReHHTb , KPOMe Toro, 
TaK~e H HI13K0H KOHUeHTpauHeH aTOMOB acTaTa, npOXOAR~HX 4epe3 
pa3PRAHY~ KaMepy I - 10 7 aTOMOs At a eeKYHAYI · BepoRTHO, BbiXOA 
MO)I(HO nOBbleHTb, eenH yeenH41-1Tb KOHUeHTpaUH~ aeTaTa B nna3Me 
110HHO rO HeT04HHKa. 

npH A06asneHHH ranoreHOB B nOTOK renHR BO epe MR pa3AeneHI1R 
acTaTa Ha KOnneKTOpe 6blnH 3a¢HKeHpOBaH~ MaCe~, COOTBeTCTBY~~He 
eoeAHHeHHRM AtCl + IPHC.1AI, AtBr 1 lpHc.1el 11 AU+. 

B cny4ae A06aeneHHR xnopa Ha6n~AanHCb ABe Maccoe~e nHHHH -
246 H 248, B KOTOp~X aCTaT-211 COCTa anRn nO OTHOWeHH~ K CaMOMy 
211At+ - 0,37% H 0 , 13%. 0THOWeHI1e COAep)l(aHHR H30TOnOB X~Op- 35 
H xnop- 37 8 npHPOAHOM xnope 175,5t 11 24,5%1 eOOTBeTCTByeT 3TI1M 
3Ha4eHHRM. 

Ha p11C. le BHAHbl ABe ni1HI1H COeAHHeHHR AtBr + , KOTOpble nony-
4anHCb e onbiTe c A06aaKOH napoe 6poMa. 3TH ni1HHH cooTBeTCTBY~T 
MaCCaM 290 11 292. 0THOCI1TenbHble eOAep)l(aHHR 8 HHX aCTaTa-211 
12,3% H 3,0%1 Ta~e npHMepHO COOTBeTeTByeT OTHOCI1TenbHOMY COAep
)l(aHH~ CTaOHnbHbiX H30TO~OB 79 8r 11 81 Br 8 npHPOAe. 
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np~ 3neKTPOMarH~THOH cenapa~~H acTaTa e np~cyTCTB~H HOAa 6~a 
3a~HKC~POBaHa TOnbKO OAHa n~H~R COeA~HeH~R Atl + /1,7%/. np~ 
npeKpa~eH~~ noAa4~ HOAa e nna3MeHH~H ~CT04H~K 3Ta Macco8aR n~HHR 
nponaAana. 

B~BO~ B nna3Me ~OHHOro HCT04H~Ka o6pa3y~T-
cR, KPOMe OAH03apRAH~X H ABYX3apRA

H~X HOH08 paAOHa, ero MOneKyna H HOH~ PRAa COeAHHeHHH: Rn N + , 
RnO + , RnOH + H (RnH 

2
0)+ . 

.llnR acTaTa 8nep8~e o6Hapy)l(eHa MoneKyna At+2 • HanH4HeM na-
po8 BOA~ MO)I(HO o6oRCHHTb npHCYTCT8He 8 nna3Me COeAHHeHHH acTaTa 
C BOAOPOAOM - AtH + , KHCnOpOAOM -A tO + H rHAPOKC~nOM - AtOH + , 

a TaKM<e o6pa3o8aHHe acco~HaTa (AtH 20)+. B8eAeHHe B nna3MY HOH
Horo HCT04HHKa ranoreH08 npH80AHT K 4eTKOMy nOR8neHH~ Ha KOnneK
TOpe COeAHHeHHH AtCl + , AtBr + H Atl + . 

npH noHcKe c noM~b~ Macc- cenapaTopa cna6~x 3~eKT08 Heo6xo
A~Mo HMeTb B 8~AY WHPOKHH cneKTP npOAYKT08, o6pa3y~HXCR 8 nna~
Me HOHHOrO HCT04HHKa H npHXOAR~HX Ha KOnneKTOp. 

B 3aKn~4eHHe aeTop~ 6naroAaPRT K.~.rpoMOea H B.A.XanKHHa 3a 
HHTepec K HaCTOR~eH pa6oTe H 06cyM<AeHHe pe3ynbTaT08 ~ 8~paM<a~T 

npH3HaTenbHOCTb 6.n.OcHneHKO H U . B~n08y 3a npeAOCTaeneHHY~ AnR 
H3MepeHH~ annapaTypy. 
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