pybuy A.O.
3A0 «TUUMET», r. MnHck

CratTuctnyeckas MoAae/ib PaAUOAKTUBHOTIO
3arpsaA3HeHusd rno4Yebl, iesapue OKkKama un

n3mepeHus in situ



Moaenu 3arpsasHeHUsi NOYB

34 Calibrations Performed.

Calibration at

4 different heights
above the ground.
1.0 meter

2.0 meter

3.0 meter

10.0 meter

PLUS:

2 reference point
calibrations
for verification.

Concentration

—

Concentration

R —

Concentration

—

Conceantration

—»

pL=0.1 g/cm?and 0.3 g/cm?
Used for fresh fallout or
surface contamination.

pL=1.0 g/cm?and 3.0 g/lcm?
Used for aged fallout on
wooded or desert sites.

pL =10 g/cm? and 30 g/cm?
Used for aged fallout on open
undisturbed fields.

pL =100.0 g/cm? and infinity
Used for uniform
concentration with depth.

Types of calibrations delivered with turnkey in situ systems.




ApeKkBaTHa M B U3MepeHusx in situ mogennb
obbekTa nsmepeHumn peasbHomy obbekTy?

Moaenb oO0bLekTa nusmepeHumn

WHTepnpeTauus pe3ynbTata U3aMepeHui
(rpapyupoBKa, OLleHKM TOYHOCTU U T.4.)




[naBa 1

Camonopgobue
NMPOCTPAHCTBEHHOW
KQpTWUHbI PAANOAKTUBHOIO
3arpsisHEHMA NOYBbI



[1ATHUCTOCTDb 3alrpA3HEeHUA

112,5KM B 1 CM 3KMB1CM

Kapra 3arpsianenust epputopun XoiinnKkeroro paiiona uesnem-137




[MATHUCTOCTb 3arpsA3HeHUs Npwm
Pa3HbIX MacwTabax




MacwTtabHas MHBAPUAHTHOCTb
(CKeWUNUHr)

[vana3oH
CKeUINHIa, KM

1 —200
0,25 — 200
0,001 — 100

OT 0,0001 U1 BblilLE

Tepputopus

OPI
ABcTpus

Benapycob

ABTOpHI

Raes et. al., 1991
Pausch et. al., 1997
pybuy, 2009

pybuu, 2011




HeoaHOPOAHOCTb 3arpA3HeHUs
y4yactkoB (W/a) n ux naowaab, M




/laHHbIe

(Perevolotsky, 2006)

(Perevolotsky, 2006)

(Makarevich and Plavnik, 2010)

(Grubich, 2010)

(Tpy6buu, 2011)

(Tpy6bnu, 2011)

(Khomutinin et al., 2001)

(Izrael et al., 1990)

(Report, 1991)

(Grubich, 2010)

(Galochkina et al., 2008)

(Grubich, 2010)




MHCTpyMeHTasbHbIU METO/,
N3MepeHnn

10



[naBa 2

CTaTnctndeckme
3aKOHOMEPHOCTM
MPOCTPAHCTBEHHOU KAPTUHBbI
PAaANOAKTUBHOIO
3arpsisHEHMA NOYB

11



CooTHOLWEeHNA MeXAay CTaTUCTUKaMK

100000




MHeHuAa o TUne NpoCcTPaHCTBEHHOro
pacnpejesieHns 3arpsa3HeHus Ha

NMPONU3BOJIbHOM Y4acCTKe

= J/lorHopMaabHOe pacnpejeneHue
= HopmanbHoe 1Mbo NorHopmasibHoe

= Kakoe yrogHo

13



JMnMpuyeckas Bblbopka

=
o

AN

VR
“!.\ A

9
8
7
6
5
4
3
2
1
0
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YceyeHue pacnpegeneHus Kak
PU3NUYECKUUN PAKTOP vy conivom




KoadpuumeHT Bapmaumm Ane y4acTkoB C
pa3HbIM YPOBHEM 3arpsisHeHUs




e3pue Okkama

“Pluralitas non est ponenda sine
necessitate”

MHOXeCcTBeHHOCTb
He A40J1>KHa 2\ ad qénem

. ICO E!'QQ qQ2 ghnralitz
npuBHOCcUTCA be3 non eft ponenda fine neceflitate 7 non

€ neceflitas quare ocbeat poni tpus oi’

HeobxoanmocTu fererum menfurds motum angeli. nas

17



B chyyae a > 37 kbk/m2

3arpssHeHue
ntoboro yyacTtka
OMMCbIBAETCH
NNOFHOPMa/IbHbIM
pacnpejeneHnem




BoiBOoAbI M. 1 U 2

= PagnoakTUBHOE 3arpasHeHne nmeet
camMonoA0bHYIO CTPYKTYPY, SABASAACH
MY/IbTUPPAKTANOM

= [1pn ypoBHAX 3arpasHeHua ¢ 37 Kbk/m? u
BblLLE MPOCTPAaHCTBEHHOE 3arpsisHeHne
Ntob0oro y4yacTka onncbIBaeTCS
JIOrHOPMaJ/IbHbIM pacrnpejeneHmem

19



[naBa 3
N3mepeHus In situ

SPECTROMETR ICTECHNIQUES
FOR MEASUR ING
ENVIRONMENTAL GAMMA
RADIATION

BY

Harold L. Beck
William J. Condon
Wayne M. Lowder
October 1964

The HASL pressurized ionization
chamber and

spectrometer set up for a typical
measurement. Saratoga Springs,
N. Y. 1963.
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Canberra Industries

IN SITU SYSTEM, COLLIMATED FOR
MEASUREMENT ISOCS OF SOIL CONTAMINATION; CONFIGURED FOR SOIL/FLOOR ANALYSIS
WITH GPS 1999/ [2008/

(S — Ve
‘ 3“ w

RO S Y AL

e
A
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ORTEC /AMETEK/

ISO-CART MICRO-TRANS-SPEC
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TUMET wn BSI




MeToa namepeHus n pakTopbl

B/INAHWNA

dakTop

NAOTHOCTb NOYBbLI

PacnpegeneHue no
rnybuHe

Penbed yuacrtka

[lpocTpaHcTBEeHHas
HeoAHOPOAHOCTb
3arpA3HeHus

N3mepeHus
npo6

In situ
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[amma-cbemka v Bbibop
KOHTPOJIbHOU TOYKM

YYHACTOK soX45 M NAOWAAKA 1,25X1,25 M

25



[eomMeTpUA namepeHnm

r=gm
NHTerpanbHbIN OTKAUK

e




[lpmep pe3ysbTaTOB NPOBEPKU
NPaBUJIbHOCTN U3SMEPEHUIA




HeonpeaeneHHOCTb U3MepeHUn
3arpA3HeHUAa nousbl *37Cs

MpaHuubI

Noaanana3soH namepeHunn
NOrpeLwHoCcTH

KBk/m? (Ku/km?) %

Or37p074
(ot 1 po 2)

Ot 74 po 185
(oT 2 po 5)

OT 185 no 3700
(ot 5 oo 100)




3aaauu

= [ToBblLWEHNE TOYHOCTM M3MEPEHUN B
Anana3oHe oT 37 Kbk/M? 1 BblWwe

= /lcchegoBaHME TOYHOCTU
M3MepPEHUN B AMana3oHe OT 3,7 AO
37 Kbk/Mm?
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