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8 nocneAH11e rOAbi 6bl110 ony6~11KOBaHO MHOro p~Gi>T,· noc8~u{eHHbl~ 11CC11.e­

AOBaHI1AM asap1111 Ha4A3C ~ pa3n~4HbiX perl1oHax JeMHorci·ttiapa
11 

•
21

. UenbiO 
3TI1X pa60-T 6bino 11CcneAo's'cui~e-AI1HaMI1KI-i nepeH.oca paAI-Ioa'KTI1BHOCTI1, onpeAene-

-' ' . . ~ . . . .. . " l ' . - ,· .. l' 

Hl1e KOJm'leCTBa BbmaAeHI1~ · pa3nl1'lHbiX · paA110I130Tonos, oueHKa yposHe~ o6ny-
'leHI1A Hacene~I1R Vi .~~OCI1CTeM~I. AnA BbeTHaMa 3TI1 '~ccneAOBaHIIifi' 11Menl1 pAA 
AOnonHI1TenbHbiX npo6n.eM: lt13-3a Afli1Tenl.~i:.lx 11 · o611J1bHb'ix ;~ece~H11x' ·tio>KAe~ 
He scerAa 6bll10 BOJMO>KHO npo~a'laTb 'lepe3 qmn~ipl:.1 ·H,eo6~'oAIIiMoe KOlll1'lecn3~ 
BOJAyxa. YPoBHI1 paA110aKTI1BHOCTI1 6bl1111 HeBbiCOKI1MI1 11 KpaTKospeMeHHb;i\m · 
113·3a 6oni:.wo~ yAaneHHOCTI1 oT 11CTO'lH~Ka. KoM.nneKCHbl~ aHa~l13 6bln HesoJMO· 
>KeH 11J~3a H~AOCTaTO'lHO~ Te.XHI1'leCKO~ 11 MaTepl1aflbHO~ OCHaLUeHHOCTI1. TeM He 
MeHee. s .. AaHHO~ pa6oTe np~AcTasneHbl. ·.PeJynbTaTbi•,I13MepeHI1~, KOHUeHTpaul1~ 
paA110aJ<TI1BHOCTI1 .B a3po3011AX. np113eMHOrO C110A B03AYXa· B r.;•:XaHoe C 11Cn011b· 
30BaHI1eM raMMa-cneKTpOMeTpa Ha OCHOBe AeTekTopa 1113 csepX'l':ICTOrorepMaHIIIA, 

IIIMeiOLUero AOB011bHO BbiCOKOe pa3peWeH!IIe • . . . ~ .~ 

'~;: :~•P 0 ).:,;~" ~ "f" •:<';""' 
;j,. H· "·<•· 

· :2: METOAbi·~·'ArinAPATYPA 
·-~:;:." ·'t"' . .' ·' .. . .·. ') .. ~~"j-,''. > 

',. ',/ .. ''• ~ ••• 't 
'·1 ' •. ~'-

:An fl. liiAeHTIIIQJiiiKaUiillil paAIIIOHYK11111AOB ManbiX KOHUeHTp.aUiil~ B B03AyXe H~~fj_: 
xoAii1Mb; np~K~'llil~aiOLUee ycTpO~~TBO c BbiCOKO~ np01i13BOAiiiTE!11bHOCTbKl; 3cjlcjleK­
TiiiBHO ynas~!llsa!O~~~~e a3poJomt' cjllllnbTpbl, cnoco6Hble ~biAep>Ka;l> 6eJ IIIJMeHeHIIIA 
OCHOBHbiX CBO~CTB. MOIUHble noTOKiil B03AYXa A11111Te11bHOe BpeMA/MElTOAIIIKa nOA· 
roTOBKIII. npo6 c uenbiO MaKCIIIManbHO~ KOHUeHl"paullllll paAHoa!<TIIIsiiocTIII linl'l no­
cneAy!OW,ero IIIJMepeHIIIA Ha HIIIJkocjloHoso~; :~~eKTpoMeTpe, ~~~·Me~~eM Bblco'K:oe •· · 
pa3peweHiile ~ AOcTaTo4HYIO 3QJCpeKT~sfioerb per'liiCTpa~~li': ~ .. . ; , :· · ·'. · • ' · " ~ 

· 8 · P.aH~o~ p~6o~e' ~cnonb3cmanliiCb · cjlllinbTpbl. -f111na <1>" 11 J (Ha'.oc~ose ~MiilaH- ·' 
Kplii30Tiii11·Uenfll01103bl(. <l>lli~·bTpbl <I>~ 11l.B uenoM o6naAaiOT CBO~CTBaMiil HeHaiv;H~~ 
ro.' xy>Ke 6onee co~p~M~H~blX cjllli~bTpbs TliiO~ ci>n,a K03QJQJ~u~e~T ~po~~u~eMO~TI.1 ; 
y <li-111 o'le~b ~~n ";';10-3,111no 3TOMY napaMeTpy;·<l>~l11 cAa>Keny'l~e.<lln:.tinA·· 
1i1Cn011b3YeMOro HaMill <1>-111 3KCnep111MeHTa11bHO 6blna o'npe.lieneHa 3cjlcjleKT~BHOCTb' . : 
ynasnlilsiniiiiA, KOTopaA AnA a3po3one~ paJMepaMIII 0,1-0,3 iv~KM o'KaJanacl.· He fvle~ 
Hee 96% npl1 cKopocTiil npoKa'lKiil snnoTb Ao'8000'M3/'l•'M2,. 1113-aa Mano~ Mexa­
Hiil'leCKo~ npo'lHOCTiil <1>-111 (oco6eHHO np~ o~eHb BbicoKO~ sna>KHOCTIIi' B03AyXa, i 
Ofibl'lHO~ A11A 8beTHaMa) 6blfla CKOHCTpylilpOBaHa cneulilani>HaA·noACTaBKa (p111C.1), 
KoTopaA no3~onlilna ~36e>KaTb 3TO~ npo6neMbl. · · 

I ~litloC.l\:;i'i{.~riiifl Hll~rYJ~ . tiiA-eJf!iWX !lCC.'U~.IDilllli 

·· 6l-tSntJOTEKA ----. _--..-
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Puc.1; ·KoHCTPYKI../UR 'KpenneHuR\ifiunbTpa: 1 ....: ifiunbrp; 2- ·Meni<oRYe­
·ucraR .cerKa •u3 HepJKaeeJOuteiJ. cranu; "3 -. KpynHORYeucraR• cranbHaR 
cerKa/ 4 ,.... onopbt .onR ceroK. :., , 

}.: ·t < ~ 

JlnR npoKal!a.·1BaHI!IR 60J1bWI!IX 06"beMOB B03Ayxa HaMill 6bl11a 1!13rOTOBJ1eHa ycTa-
HOBKa C BbiCOKI!IM AaeneHI!IeM A3-1, KOTOpaR 06J18A8eT HOMI!IH811bHO~ CKOpoCTbiO 
npoK8'1KH4000 M

3 /11~M2 e Tel!eHI!Ie AnHTenbHoro epeMeHI!I, 111 cn110LJ.tBAbiO tPIII1lbT­
poe 1,44 M

2
• 06oeM npoK8'1111B8eMoro B03AYX8 AOCTt111ra11 '8 ol'tienbHbl~' c11y<i~Rx 

250000 M3
• 

:.no~ne npoK8'1KI!I cj:JH11bTpbl npoK8111!1B8111!1Cb'npl!l iell!lnepirrype He 6o11ee 450°'C, 
38TeM 30118 noMeut811aCb. B l,ti!IJ1111HApl!lllecKI!I~ KOHTe~Hep 1!13 nBC Al!laMeTpdM 76 MM 

.Ill npeccoean8cb AO BbiCOJbl ·15 MM. noAroTOeneHH8R T8KI!IM o6p830M npo68 noA8-
B8118Cb H8 rSMM8-cneKTpoMeTpllll!eCKI!I~;aH8111!13. 

. 1.1cnonb30B811CR r8MM8-cneKTpoMeTp, c AeTeKTopoM 1!13 ceepx'II!ICToro repM8-
HIIIR.06"beMOM.S2 CM

3 .(epl!lp~8 ORTEC) · coeMecTHO c 8H8111!138TOpoM I!IMny11bCOB 
THna ND-66 H8 4096 · KaHanos. AeTeKTOp H8XOAHncA e 38utHni ·c p83MepoM~sHyT­
peHHe~ nonocTI!I 50 X 50 X 5o cJv(n)11utHHo~ CTeHoK 8 ·c;,;,' · .·. cTaporo celliHt.ta 
nriiOc 3,6 eM Cr8poro >Ke11e38 111 0,2 eM Me.ti~: " ; ·· ' 1 · • • • ·· 

• .D.JlA rpaAyHpae.Ka.1Hcno11b30B8m1cl. 8TTecToeaiiHble' 'r8MMa-a.1cT<i4ii~K·a.1' Ti-m8 
GMT-3, H:iron)eneHHble B' rocyA8pCTBeHHOM 'a.iHCTI!ITyTe 8TOMHO~ 3Heprl111i· BbeTH8~.' 
M8: P83Mepbl 3TI!IX IIICTO'IHHKoe·coen8A8111!1 c'p83MepaMI!I npo6 (c/>76 X 15 ·MM)'; 
OueHKy .. ripeAen8 ·wscTei!ITe11bHocTI!I 'AllA' cneKTPOMeTpa: MO>KHo npoeeCTI!I no 
1113BecTHbiM KPI!ITepi!IAM/4 -: 6 f:; · ·. · , . . .. 

. " •1 + 28. ~ ·; ' • .' . 
Amin. = 0,167 

82 
T [6K):-,: 
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2 
·~·-:.~ ~~-

/ i'' '· -~ 'f ~~ 

j, 

rAe Amin [6K] - MI!IHI!IM811bHO 1!13MepReMaA 8KTI!IBHOCTb AnA A8HHOH,YC!aHOBKI!I 
c HenocToRHHbiM c:j)OHo~:;; :N~ '[i1Mn:tc] - epoH .vcl-:a'Ho8;~·8 paccMaipHeaeMoM 

IIIHTepB811e 3HepriiiH r8MMa-!<e'aHToe; T [cl = tfi + tcp -: cyMMapHoeepeMA ~13Me­
peHI!I~ npo6bll!l cj:loHa (06bi'IHO tq/t n = 1,2l4 /) ;_ •. 'T/- 86COlliOTH8A 3cj:lcj:lei(TIII.BHOCTb 
peri!ICTpaUIIII!I raMMa-KBaHTOB, paCCMaTpl!leaeMO~ 3Hepr:i.l~; 8 - OTHOCI!ITerlbHBR no­
rpeWHOCTb onpeAe11eHI!IR Am in np111 38AaHHbiX:,Yfl1os'a.1Rx ·~3MepeHIIIA, lo6b;'IHO 8 
COCT8B11R118 He 6011ee 25%. C y'leTOM CT8TI!ICTI!II!eCKI!IX K011e68HI!IH cj:loH8 3a Te 11111111 
I!IHble I!IHTepe811bl 1113MepeHI!I~A~min AnA 1!130Tona 13 7 Cs (E'Y = 662 K3B) ~p..:,HI!IM8eT. 
3Ha'leHI!IR OT 0,186 AO 0,257 6K np~ T = 6,48•104 c Ill 8 = ± 0,25 .. npi!I,V.~ . 

. 5 3 . . •. 
~ 2•10 M yKa3aHHble. 3Ha'leHI.1R Amin COOTBeTCTBYIOT npeAe11y 1.13MepReMOH 
KOHUeHTpaUI.11.1 ~ 0,1 • 1 o- 5 6 K/M 3

• 

~ '" ·' 
3. PE3YnbTATbii.13MEPEHI.1VII.1 BblBOAbl 

i {'" . ~ ·. ' ·-., ' ;" .I'' ~ . 
nepeA aeap1.1eH H8 4A3C y>Ke 1!1Mem1Cb pe3y11bTaTbi'Ha61110AeHI.1~ 38 KOHUeHTpa-

UIIIe~ i p8AI.108KTUBHOCTI!I B B03Ayxe X8HOR. 06-beM npoK8'11!1B8eMoro B03Ayxi:{ l!epe3 
cj:li!I11~Tpbl AOCTI!Ir811, 250000. M3

• KOHUeHTpaUI.1R p8AI!IOaKTI!IBHOCTIII B B03Ayxe Q 

Bbi'IHCnAmicb n~·;~OJ)IY!_¥11e: ~ ~ - . 

., '.: .; Ni . ' 
Qi ~; ·· '•1' · • i [6K/M

3
), 

\;• · €j_•'T1(•'tn•V·H·~h • exp (-0,693·t0 /T 1 f2) · 
(2) 

rAe Ni [1.1Mn] ~n11outaAb n~K8 noriHoro nor110LJ.teHI!IA B 8nnap8TypHOM cneKTpe OT 

i-ro ~8AIIIOIII30II?na; tnJc] 7 epe~~ .1113MepeHI!IA npo6bl;:e.i ..,-. BbiXOA ra~M8-KBaH­
Toe H8,, p~~na~ hfO 1.1~0T~n~; .. 'T1ic7: 86C01110TH8R 3cj:lcj:leKTI!IBHOCTb peri!ICTPcll.llil1.1 T8M· 
Ma-KeaH:roe OT i-ro 1!130Tona' [1.1!VIn./raMMa-KB8HT); v·[M3

) ·- o6oeM npoKa'IHBa­
eMoro B03Ayxa 11epe3 cj:ll!l11bTpbl; t 0 [c) - epeMA, npoweAwe~ OT cepeAHHbl epe­
MeHHOro IIIHTepea11a oT6op8 npo6· AO cepeAI.1Hbl epeMeHI.1 1!13MepeHIIIA. ii'a 'r8MM8· 
c~eK~poMe:rpe; Ti112: ,..,... nepi!IOA .nonypacn8Aa i-ro. 1!13oToha;~; H - 3cj:lcj:leKTI!IBHOCTb. c> 

y118B~I!IBaH"'1A. np111 cj:JH11bTp.aUHIII B03Ayxa; 'Kjb ·-' nonpaeKa H8. c8MonornouteHI!Ie · 
• . • N 

r8MM8·KBaHTOB i-ro 1!130TOn8. "i·i' 

0THOCI!ITe11bHaA norpeWHOCTb.Bb.I'II!IC11A118Cb no cj:JOpMy11alliJ::;.·: 
• ' ,, . . :> ~ \: 

'8 = 
,. ' a "· .. 

- • . a· = •./ N· + N J · . , 1 . 1 ' ' q> , 
N· . 
; l. :j .. i ., ''"·' 

'.: .. ~ ;; ' 

rAe .. N~ .[IIIMn) . - 'IIIIC110 cj:JOHOBbiX r.1Mny11bCOB 38 epeMA 1!13MepeHI!IR t B 3Hep.reTI!I'IOC· 
KOM 1.1HTepeane, COOTBeTCTBYIOuteMI!IHTepea11y 1!13 (2). :;·"<; 1';\; ':L · ,' 

' 1 ,',TI.1ni.1'1Hbl~ cneKTp, 1113MepeHHbl~ AOaeapl!ll!l H8 4A3C,noK8JaH H8 pl!lc.'27BIIIAHO, 

'ITO KpoMe • 7 Be •.. Ill APYrHx np1.1poAHbl~ 311eMeHTos np8KTI!I'IecKI!I He o6HapyiKeHo 
npi!ICyTCTBI!Ie ··' I!ICKyCCTBeHHbJXr p8AI!IOHYKJllliAOB; 3aMe'leHOi'· J1111Wb npi!ICyTCTB.I!Ie 
13 ? Cso11eHb M8110~ ~oHueHTpaUHH: OT.0,1 ~ 1cr:"~ AO 0,3•1() 5

. 6K/M3
• · · · 'c 

";~ 
:.L 

,. '~ ~ ·; ~ 

·w'}i 
J:,,,,l,.";_; ""·: 
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Puc. 2 .. TunuYHbte ·annaparypH&te zaMMa-cneKrpbt 3a' epeMR 'U3MepeHuR 
:- 105. :c; a.- cneKTp ifJoHa; 6- crieKrp or.¢unfirpa 'nocne ri{x/KaYku' '' 
- 105 · M 3 eo3oyxa. · " . ' 

~;; J 

8 npo6ax, OT06paHHbiX B KOHt.te MaR - Ha'tane l'IIOHA 1986 ·r·., y>Ke ysepeHHO' 

onpe.lleneHbt .oKono ·1 ()', l'lcKycCTBeHHbtX: p'a,lll'lol'I30TOnos. Tl'lnH~Hbt~ · .. cnet<l-p'oi .l 

3Tl'IX npo6npe,llcTasneH Ha pl'lc.3, a KOH~eHTpat.tlill'l, sbt'tl!lcneHHbte nocj>opM'yne • (2)~ 
npe,llcTasneHbt a· Ta6nl!lt.te. .• . . . · · . · ·' 

. 1-13 Ta6n~t.tbt Blil.llHO,,'ITO KOHt.teH;pat.tl'IA 13 7 Cs nosbtCI!Inacb .llO 100 pa3. 0THO· 

weHI!Ie. KOHLteHTpat.tlil~ 1 34 Cs/13 7 Cs - 0,5, ·'ITO xopowo cosna,llaeT c ,llaHHbtMI!I17 1• 

8 06111eM ~O>KHO OTMeTI!ITb nOBbtWeHI!Ie KOHUeHTpat.tl'llil pa,llHOaKTI!IBHOCTI!I B03,1lyxa 

B Cpe,llHeM B - 70 pa3 no cpasiieHI'IIO C HOpManbl.ibtMiil ycnoBI!IAMI!I. Pa,lll'IOHYKillil,ll 

.13} I HEi.6bti1 HaMI'I o6Hapy>KeH; no·Biil,llliiMOMy; 3TO MO>KHO o6'bACHI!ITb .llBYMA nplil~ 
'11!1HaMI1: nepsbte lii3MepeHI!IA Ha'taTbt cnyCTA! npi!IMepHo ·50 ,llHe~· nocne aeaplillil ·' 

("f>1f2 .,;, 8,5 ,llH. ,ll11A 131 I) , til KOHt.teHTpat.ti!IA 13 1 I 3a C'teT pacna,lla yMeH,bWI!I~aCb; :s··. 
,llecATKiil :Pa3; so3MO>KHbt. TaK>ke nonipl!l . ~O,Ila np.lil npoKMiiiB.aHiiiH cpliiilbTpoB.' 

AnliiTenbHbte neTHI!Ie .llO>K.Illil c cepe,lli1Hbt liltoHA He noJsohlilnH np~A,Oil>KiiiTb oT6op ·' 

npo6 BOJ.Ilyxa, a lii3MepeHI!IA npo6 s lii·K)ne noKa3ai11!1 KOHt.teHTpat.tlilto pa,lll!loaKTI!IB· 

HOCTI!I 803,1lyXa npaKn1'1ecKI!I. He OTillil'tatolli~CA OT 06bt'IHbiX KOHLteHTpat.tlil~. 
no~Biil,lli!IMOMy, o61!111bHbte neTHI!Ie ,llO>K,Illil O'tliiCTI!IIllil B03,1lyX, TaK>Ke B03MO>KHO He-
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Puc.3. TaMMa-cneKrp hpo6bt a3po3oneii nocne aeapuu Ha l.fA3C (npo6bt 
6panucb e KDHt,fe MaR- UIOHe 1986 z.) 

. Pa.IIHOHyK.JIIUI 

£S7Cs 

u•~s 

£08Ru 

£0dRu 

tOdRh 
··•••ce 

I •••pr 
••oBa 
••or.'a 

Ey[K.3B], 

661,6 

795,8 

604,2 

497 

513:. 

622,4 
133:4: 

696,5 

537.3 

1596 
. 815,7 

.487 

323 

T. 
. £/Z Q·10~ 5 

rsr:fM"] ·:;I 

I 

30.17 1"0.11 12~1 

2,066 1"0.11 5,9· ,. 
• I 

39,4 .IIHR' 'I 18,3 
367 .IIHR Tl ''15~0 .• : 

29,8 'c · I· :;:. 
284.8 .IIHR ; I 22~1 ,{ 

17,3 .iuiS. 
12,8 .IIHR I 1,12 

40,2 'I 1,1 
•! 
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cosnaneHI!Ie no speMeHI!I oT6opa npo6 c rno6anbHbiMI!I sbmaneHI!IAMIII. napannenbHO · 

6bl111!1 nposeneHbi-1113MepeH~R paAI!IOaKTiiBHOCT~ B paci"eHI!IAX, Tpase, ni!IU.\eBbiX npo-. 

AYKTax; HO KpoMe KaK B 111r11ax cocHbl;. KOTOpble ABilRIOTCR, KaK 1!13BecTHO, acp­

cpeKTIIIBHbiM 61110I!IHAI!IKaTOpO~ 3arpA3HeHi-1A. B03AYWHOH CpeAbl, nOBbiWeHI!Ie pa­
AI!IOaKT~BHOCTI!I B 3TI!IX npo6ax He 6bl110 _0.6Hapy>KeHO (B03MO>KHOe npeBbiWeHI!Ie 

OKa3aJ10Cb HI!I>Ke npenena 'lyBCT_BI!ITeJlbHOCT~: HaWI!IX ycTaHOBOK) • 

4. 3AKJli04EHt.1E 

; .~ ·~ .... 

C I')OMOU.\biO C03AaHHOrO HaMill KOMnJleKCa HeCT8HA8pTHOf0,'06opyAOBaHI!IA, 
annapatypbl, a TaK>Ke c l!lcno1lb30BaHI!IeM 'cpi!IIlbTpa cl>-111 6bl111!1 o6H'apy>KeHbl npe­

nenbHO MaJlble KOHUeHTpaUI!II!I paAIIIOaKTI!IBHOCTI!I B B03AYWHOH cpeAe . r. XaHOA, 

o6yC110BileHHble rno6a1lbHbiMI!I_ Bbl~aAeHI!IRMI!I nocfle ~sapl!ll!l Ha 4A3C: Qfl~apy>KeH· 
Hble KOHUeHTpaUI!II!I OKa3aJ11!1Cb B cpeAHeM Ha nATb nopAAKOB MeHbWe AOnyCTI!IMbiX 

KOHUeHTpaui!IH B 8TM0Ccpep~OM 's03AyXe AilA OTAeJlbHbiX rpyim HaceneHIIIA. 1-13 

scex' npoG ni!IU,\eBbiX npOAYKTClB, paCTI!ITeflbHOCTI!I TOJlbKO l!lrilbl COCHbl OK,a3aJ11!1Cb 

Hal!16on.ee yno6HbiMI!I 61!10IIIHAIIIKaTOpaMI!I AilA onepaTI!IBHoro o6Hapy>KeHIIIA 3arpA3· 

HeHHOCTI!I B03AYX8 paAI!IOaKTI!IBHOCTbiO MaJlOH KOHueHTP8Uiillil._ . ' , : 

ABTOpbl Bblpa>K-~Kl~ 6naronapHOCTb ci>.T.M.KxaHbiO, ci>.K:AiileHy, COTPYAHI!IKaM 
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