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IEC 62533:2010 
Radiation protection instrumentation - Highly sensitive hand-held 

instruments for photon detection of radioactive material

This International Standard applies to hand-held instruments used for the detection and 

localization of radioactive photon emitting materials. These instruments are highly sensitive 

meaning that they are designed to detect slight variations in the range of usual photon 

background caused mainly by illicit trafficking or inadvertent movement of radioactive 

material.

4.12 Effective range of measurement

The effective photon energy response range shall be stated by the manufacturer, and shall 

include the range from 45 keV to 1,5 MeV.

The manufacturer shall also state the range for photon ambient dose equivalent rate 

measurement. The range shall be at least from 0,02 ɛSvẗhï1to 10 ɛSvẗhï1.
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IEC 60846-1:2009
Radiation protection instrumentation ïAmbient and/or directional dose 

equivalent (rate) meters and/or monitors for beta, X and gamma radiation ï

Part 1: Portable workplace and environmental meters and monitors 

This part of IEC 60846 series applies only to portable meters and monitors which are 

intended to be used in both the workplace and the environment. It applies to devices that 

measure the dose equivalent or dose equivalent rate from external beta and/or X and gamma 

radiation in the dose range between 0,01 ɛSv and 10 Sv and the dose rate range between 

0,01 ɛSvẗhï1 and 10 Svẗhï1 and in the energy ranges given in the following Table. All the 

energy values are mean energies with respect to the prevailing dose quantity. 
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IEC 61017:2016
Radiation protection instrumentation - Transportable, mobile or installed 

equipment to measure photon radiation for environmental monitoring

This International Standard is applicable to transportable, mobile or installed assemblies 

intended to measure environmental air kerma rates or air absorbed dose rates from 

30 nGyẗhï1 to 30 ɛGyẗhï1 or ambient dose equivalent rates from 30 nSvẗhï1 to 30 ɛSvẗhï1, 
or air kerma or air absorbed dose from 10 nGy to 10 mGy, or ambient dose equivalent from 

10 nSv to 10 mSv, due to photon radiation of energy between 50 keV and 7 MeV. The 

measurable range of dose and dose rate can be extended by agreement between the 

purchaser and the manufacturer. 

This extension may be realized by combining more than one detector, for example NaI(Tl) 

scintillator and ionization chamber. For most environment al applications, instruments may 

measure over a more limited energy range of 80 keV to 3 MeV. 
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ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠɹʂʄɻ-ɸʊ1102 ɹʂʄɻ-ɸʊ1106

ɼʝʪʝʢʪʦʨ

ʉʮʠʥʪʠʣʣʷʮʠʦʥʥʳʡ 
NaI(Tl) 

Ï40Ĭ40 ʤʤ

ʉʮʠʥʪʠʣʣʷʮʠʦʥʥʳʡ 
NaI(Tl) 

Ï25Ĭ16 ʤʤ

ɼʠʘʧʘʟʦʥ ʵʥʝʨʛʠʡ 40 ʢʵɺ ï1250 ʢʵɺ 40 ï1250 ʢʵɺ

ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ 
ʤʦʱʥʦʩʪʠ ʢʝʨʤʳ ʚ ʚʦʟʜʫʭʝ

0,03 ï5 ʥɻʨ/ʩ 

(40 ï300 ʢʵɺ)

0,03 ï40 ʥɻʨ/ʩ 

(300 ï1250 ʢʵɺ)

0,03 ï7 ʥɻʨ/ʩ 

(40 ï300 ʢʵɺ)

0,03 ï340 ʥɻʨ/ʩ 

(300 ï1250 ʢʵɺ)

ʊʠʧʦʚʦʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ 
ʨʘʟʨʝʰʝʥʠʝ 

8 %

(ʜʣʷ ʵʥʝʨʛʠʠ 662 ʢʵɺ 

(137Cs))

8 %

(ʜʣʷ ʵʥʝʨʛʠʠ 662 ʢʵɺ 

(137Cs))

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʛʘʤʤʘ-
ʠʟʣʫʯʝʥʠʶ 
241Am
137Cs
60Co

5800 ʠʤʧĿc-1/ʤʢɿʚĿʯ-1

850 ʠʤʧĿc-1/ʤʢɿʚĿʯ-1

420 ʠʤʧĿc-1/ʤʢɿʚĿʯ-1

2050 ʠʤʧĿc-1/ʤʢɿʚĿʯ-1

295 ʠʤʧĿc-1/ʤʢɿʚĿʯ-1

150 ʠʤʧĿc-1/ʤʢɿʚĿʯ-1

ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʭʦʜʥʘʷ 
ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʘʛʨʫʟʢʘʤʝʥʝʝ 2Ŀ105ʩ-1 ʤʝʥʝʝ 2Ŀ105ʩ-1

ʂʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ɸʎʇ1024 1024

ɺʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 
ʨʘʙʦʯʝʛʦ ʨʝʞʠʤʘ ʥʝ ʙʦʣʝʝ 1 ʤʠʥ

ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ Iʈ54

ʀʥʪʝʨʬʝʡʩ RS232

ʀʥʪʝʨʬʝʡʩ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 
ʇʂ USB (ʯʝʨʝʟ ʘʜʘʧʪʝʨ ʠʥʪʝʨʬʝʡʩʥʳʡ)

ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ 
ʪʝʤʧʝʨʘʪʫʨ ʦʪ 15Áʉ ʜʦ 25Áʉ

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 
ʚʦʟʜʫʭʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 
20Áʉ ʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʙʝʟ 
ʢʦʥʜʝʥʩʘʮʠʠ ʚʣʘʛʠ

ʜʦ 80%

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ Ï64ʭ280 ʤʤ Ï64ʭ255 ʤʤ

ʄʘʩʩʘ 1,2 ʢʛ 1,2 ʢʛ

ɹʣʦʢʠ-ʢʦʤʧʘʨʘʪʦʨʳ ʬʦʪʦʥʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ (ʩʧʨʘʚʘ ʥʘʣʝʚʦ)

ɹʂʄɻ-ɸʊ1102, ɹʂʄɻ-ɸʊ1106 ʠ ɹʂʄʈ-

ɸʊ1104 ʠ ʇʂ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤ 

ʧʨʠʢʣʘʜʥʳʤ ʇʆ

ɹʣʦʢʠ-ʢʦʤʧʘʨʘʪʦʨʳ ʬʦʪʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ
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ʅʘ ʦʩʥʦʚʝ ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ 

ʜʦʟʠʤʝʪʨʠʠ ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ-ʬʫʥʢʮʠʡ:

-ʧʦʜʙʦʨ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠʥʪʝʨʚʘʣʦʚ ʜʣʷ 

ʤʠʥʠʤʠʟʘʮʠʠ ʦʪʢʣʦʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʦʧʝʨʘʪʦʨʦʚ-ʬʫʥʢʮʠʡ;

-ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʧʦʣʷʮʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʘʧʧʘʨʘʪʫʨʥʳʭ ʬʫʥʢʮʠʡ ʦʪʢʣʠʢʘ ʙʣʦʢʦʚ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ, 

-ʫʯʝʪ ʨʝʘʣʴʥʦʡ ʰʠʨʠʥʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʢʘʥʘʣʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʙʣʦʢʦʚ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ.

ɺ ʙʣʦʢʘʭ-ʢʦʤʧʘʨʘʪʦʨʘʭ ʨʝʘʣʠʟʦʚʘʥ ʨʘʩʯʝʪ ʤʦʱʥʦʩʪʠ ʜʦʟʳ ʚ ʝʜʠʥʠʮʘʭ ʚʦʟʜʫʰʥʦʡ 

ʢʝʨʤʳ, ʘʤʙʠʝʥʪʥʦʛʦ ʵʢʚʠʚʘʣʝʥʪʘ ʜʦʟʳ ʠ ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʜʦʟʳ.

ɼʣʷ ʨʘʩʯʝʪʘ ʘʧʧʘʨʘʪʫʨʥʳʭ ʬʫʥʢʮʠʡ ʦʪʢʣʠʢʘ ʜʝʪʝʢʪʦʨʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʡ 

ʢʦʤʧʣʝʢʩ SNEGMONT, ʢʦʪʦʨʳʡ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ ɹʝʣʘʨʫʩʠ. 

ʉʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʜʦʟʠʤʝʪʨʠʠ 
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ʀʟʤʝʨʝʥʠʝ ʤʦʱʥʦʩʪʠ ʢʝʨʤʳ ʚ ʚʦʟʜʫʭʝ ʚ ʜʠʘʧʘʟʦʥʝ 

0,03 - 100 ʥɻʨ/ʩ ʥʘ ʵʪʘʣʦʥʥʦʡ ʫʩʪʘʥʦʚʢʝ ʛʘʤʤʘ-

ʠʟʣʫʯʝʥʠʷ ʋʀʕɿ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʪʦʯʥʠʢʦʚ ʛʘʤʤʘ-

ʠʟʣʫʯʝʥʠʷ 241Am, 137ʉs, 226Ra, 60Co;

ʀʟʤʝʨʝʥʠʝ ʤʦʱʥʦʩʪʠ ʢʝʨʤʳ ʚ ʚʦʟʜʫʭʝ ʚ ʜʠʘʧʘʟʦʥʝ 

1,2 - 12 ʥɻʨ/ʩ ʥʘ ʵʪʘʣʦʥʥʦʡ ʫʩʪʘʥʦʚʢʝ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʋʕɼ 50-320 (ʨʝʞʠʤ ʢʘʯʝʩʪʚʘ ʠʟʣʫʯʝʥʠʷ L) ʚ 

ʜʠʘʧʘʟʦʥʝ ʵʥʝʨʛʠʡ 31 ï222 ʢʵɺ.

ʂʘʣʠʙʨʦʚʢʘ ɹʂʄɻ-ɸʊ1102 ʚ ʌɻʋʇ çɺʅʀʀʄ ʠʤ. ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘè
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ʀʟʤʝʨʝʥʠʝ ʤʦʱʥʦʩʪʠ ʢʝʨʤʳ ʚ ʚʦʟʜʫʭʝ ʚ ʜʠʘʧʘʟʦʥʝ 

0,03 - 220 ʥɻʨ/ʩ ʥʘ ʵʪʘʣʦʥʥʦʡ ʫʩʪʘʥʦʚʢʝ ʛʘʤʤʘ-

ʠʟʣʫʯʝʥʠʷ ʋʀʕɿ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʪʦʯʥʠʢʦʚ ʛʘʤʤʘ-

ʠʟʣʫʯʝʥʠʷ 241Am, 137ʉs, 226Ra, 60Co;

ʀʟʤʝʨʝʥʠʝ ʤʦʱʥʦʩʪʠ ʢʝʨʤʳ ʚ ʚʦʟʜʫʭʝ ʚ ʜʠʘʧʘʟʦʥʝ 

1,2 - 18 ʥɻʨ/ʩ ʥʘ ʵʪʘʣʦʥʥʦʡ ʫʩʪʘʥʦʚʢʝ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʋʕɼ 50-320 (ʨʝʞʠʤ ʢʘʯʝʩʪʚʘ ʠʟʣʫʯʝʥʠʷ L) ʚ 

ʜʠʘʧʘʟʦʥʝ ʵʥʝʨʛʠʡ 31 ï222 ʢʵɺ.

ʂʘʣʠʙʨʦʚʢʘ ɹʂʄɻ-ɸʊ1106 ʚ ʌɻʋʇ çɺʅʀʀʄ ʠʤ. ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘè
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ʉʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ IEC 61017:2016 ʠ IEC 60846-1:2009 ʨʘʟʨʘʙʦʪʘʥʳ:

Åʄʝʪʦʜʠʢʘ ʢʘʣʠʙʨʦʚʢʠ ʙʣʦʢʘ-ʢʦʤʧʘʨʘʪʦʨʘ ʧʦ ʤʦʱʥʦʩʪʠ ʜʦʟʳ ʩʦʟʜʘʚʘʝʤʦʡ 

ʠʩʪʦʯʥʠʢʦʤ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ 137Cs ʚ ʜʠʘʧʘʟʦʥʝ 20 ï100 ʥɿʚ/ʯ (ʥɻʨ/ʯ) ʚ 

ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ;

Åʄʝʪʦʜʠʢʘ ʢʘʣʠʙʨʦʚʢʠ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʦʛʦ ʧʦʣʷ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʧʦ 

ʤʦʱʥʦʩʪʠ ʜʦʟʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʣʦʢʘ-ʢʦʤʧʘʨʘʪʦʨʘ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʛʦ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ.
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. .
* * *

0(10) (10) (10)c c t t s sG R H R H R H G= Ö + Ö + Ö +

ʂʘʣʠʙʨʦʚʢʘ ʧʨʠʙʦʨʦʚʨʘʜʠʘʮʠʦʥʥʦʡ ʟʘʱʠʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʤʦʱʥʦʩʪʠ ʜʦʟʳ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ

(ʩʦʛʣʘʩʥʦ IEC 60846-1:2009 ʠ IEC 61017:2016, ʧʨʠʣʦʞʝʥʠʷ ʉ).

˽͙͔ͦ͊͊ͤ͘͟ ͙ͨͪ͋ͦͪ͊ ͣͦ͗ͤͦ ͔͍͙ͨͪ͒ͫͭ͊ͭΈ ͊͟͟Υ

͎͔͒ -;͍͍͙͔ͯͫͭͭ͡ΈͤͦͫͭΈ ͟ ͙ͦͫͣ͟;͔͚ͫͦ͟ ͍ͫͦͫͭ͊͡ΎΌ΅͔͚ ͺ͍͎ͦͤͦͦͦ ͙ͯ͘͡;͔͙ͤΎΤ

-˸ˢ̏˨ ͙ͦͫͣ͟;͔͚ͫͦ͟ ͍ͫͦͫͭ͊͡ΎΌ΅͔͚ ͺ͍͎ͦͤͦͦͦ ͙ͯ͘͡;͔͙ͤΎΤ

-;͍͍͙͔ͯͫͭͭ͡ΈͤͦͫͭΈ ͟ ͨͦ;͍͔͚ͤͤͦ ͍ͫͦͫͭ͊͡ΎΌ΅͔͚ ͺ͍͎ͦͤͦͦͦ ͙ͯ͘͡;͔͙ͤΎΤ

-˸ˢ̏˨ ͨͦ;͍͔͚ͤͤͦ ͎͊ͣͣ͊-͍ͫͦͫͭ͊͡ΎΌ΅͔͚ ͺ͍͎ͦͤͦͦͦ ͙ͯ͘͡;͔͙ͤΎΤ 

-;͍͍͙͔ͯͫͭͭ͡ΈͤͦͫͭΈ ͟ ͙ͯ͘͡;͔͙ͤΌ ͙͍͊͋ͪͦͦ͟͡;͎ͤͦͦ ͙ͫͭͦ;͙ͤ͊͟Τ

-˸ˢ̏˨Σ ͍͔ͫͦ͒͊͊ͣ͊͘Ύ ͙͍͊͋ͪͦͦ͟͡;ͤ·ͣ ͙ͫͭͦ;͙ͤͦͣ͟Τ

-͍͊͒͟͡ ͍ ͙ͨͦ͊͊ͤ͘͟Ύ ͙ͨͪ͋ͦͪ͊Σ ͍͙ͦͤ͊͘͟Ό΅͙͚ ͙͘-͊͘ ͍͔͎ͫͦ͋ͫͭͤͤͦͦ ͺͦͤ͊ ͙͙͡ 

Ή͔ͭͪͦͤͤ͟͡·ͻ ͔ͨͦͣͻ ͙ͨͪ͋ͦͪ͊Φ

* (10)cH
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ʇʨʝʜʤʝʪ ʨʘʟʨʘʙʦʪʦʢ

ʇʨʦʮʝʜʫʨʘ ʢʘʣʠʙʨʦʚʢʠ(IEC 60846-1:2009 ʠ IEC 61017:2016).

1. ʇʦʢʘʟʘʥʠʷ ʧʨʠʙʦʨʘ ʙʝʟ ʠʩʪʦʯʥʠʢʘ ʠʟʣʫʯʝʥʠʷ:

2. ʇʦʢʘʟʘʥʠʷ ʧʨʠʙʦʨʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʠʩʪʦʯʥʠʢʘ ʠʟʣʫʯʝʥʠʷ:

3. ʀʟ ʫʨʘʚʥʝʥʠʷ (2) ʚʳʯʠʪʘʝʤ ʫʨʘʚʥʝʥʠʝ (1) ʠ ʪʝʤ ʩʘʤʳʤ ʥʘʭʦʜʠʤ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʠʟʣʫʯʝʥʠʶ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ:

ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʥʝ ʫʯʠʪʳʚʘʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ 

ʢʦʩʤʠʯʝʩʢʦʤʫ ʠʟʣʫʯʝʥʠʶ     , ʢ ʧʦʯʚʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʬʦʥʘ      ʠ 

ʚʢʣʘʜ ʦʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʬʦʥʘ ʜʝʪʝʢʪʦʨʘ      .

. .
* *
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. .
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ʇʨʝʜʤʝʪ ʨʘʟʨʘʙʦʪʦʢ

ʇʨʦʮʝʜʫʨʘ ʢʘʣʠʙʨʦʚʢʠ(IEC 60846-1:2009 ʠ IEC 61017:2016).

ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ, ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ, 

ʠʩʧʦʣʴʟʦʚʘʪʴ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷ ʄɸʕɼ ʜʣʷ 

ʢʘʣʠʙʨʦʚʢʠ;

1. ʆʧʨʝʜʝʣʠʪʴ ʚʢʣʘʜ ʚ ʧʦʢʘʟʘʥʠʷ      ʧʨʠ ʧʦʤʦʱʠ ʵʢʩʪʨʘʧʦʣʷʮʠʠ 

ʧʦʢʘʟʘʥʠʡ ʢ çʥʫʣʝʚʦʡè ʄɸʕɼ; 

2. ʆʧʨʝʜʝʣʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ      ʧʦ ʢʨʫʪʠʟʥʝ ʣʠʥʝʡʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʘʥʠʡ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ        ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʄɸʕɼ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ.

.

0G

SR .

SG



ʇʨʝʜʤʝʪ ʨʘʟʨʘʙʦʪʦʢ

ʆʧʨʝʜʝʣʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʢʦʩʤʠʯʝʩʢʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʢʨʫʞʘʶʱʝʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʠ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʬʦʥʘ ʧʨʠʙʦʨʘ. ɸʧʨʦʙʘʮʠʷ ʢʘʣʠʙʨʦʚʢʠ 

ʙʣʦʢʦʚ-ʢʦʤʧʘʨʘʪʦʨʦʚ ʧʦ ʤʦʱʥʦʩʪʠ ʢʝʨʤʳ ʚ ʚʦʟʜʫʭʝ 

(137Cs ʆʉɻʀ) ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ



ʇʨʝʜʤʝʪ ʨʘʟʨʘʙʦʪʦʢ

ʈʘʩʯʝʪ ʤʦʱʥʦʩʪʠ ʢʝʨʤʳ ʚ ʚʦʟʜʫʭʝʦʪ ʵʪʘʣʦʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʝʨʤʳ-ʧʦʩʪʦʷʥʥʦʡ (ʧʦʩʪʦʷʥʥʦʡ ʢʝʨʤʳ ʚ ʚʦʟʜʫʭʝ ʜʣʷ ʜʘʥʥʦʛʦ 

ʨʘʜʠʦʥʫʢʣʠʜʘ):

ʛʜʝ ɻ ïʢʝʨʤʘ-ʧʦʩʪʦʷʥʥʘʷ (ʜʣʷ 137Cs ʩʦʩʪʘʚʣʷʝʪ 2,157Ā10-17 ɻʨĀʤ2Āʩ-1Āɹʢ-1 );

ɸ ïʘʢʪʠʚʥʦʩʪʴ ʠʩʪʦʯʥʠʢʘ ʥʘ ʤʦʤʝʥʪ ʠʟʤʝʨʝʥʠʡ, ɹʢ;

r ïʨʘʩʩʪʦʷʥʠʝ çʠʩʪʦʯʥʠʢ - ʜʝʪʝʢʪʦʨè, ʤ.

ʇʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ʢʝʨʤʳ ʚ ʚʦʟʜʫʭʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʝʨʤʳ-ʧʦʩʪʦʷʥʥʦʡ:

- ʧʦʛʨʝʰʥʦʩʪʴ ʘʪʪʝʩʪʘʮʠʠ ʠʩʪʦʯʥʠʢʘ ʠʟʣʫʯʝʥʠʷ (4 - 5%);

- ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʝʨʤʳ-ʧʦʩʪʦʷʥʥʦʡ (~1,5 ï2%);

- ʧʦʛʨʝʰʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘ ʨʘʩʯʝʪʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʮʝʥʪʨʘ 

ʠʩʪʦʯʥʠʢʘ ʜʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʮʝʥʪʨʘ ʜʝʪʝʢʪʦʨʘ.



ʇʨʝʜʤʝʪ ʨʘʟʨʘʙʦʪʦʢ

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʤʦʱʥʦʩʪʠ ʢʝʨʤʳ ʚ ʚʦʟʜʫʭʝ ʠʩʪʦʯʥʠʢʘ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ 

ʪʠʧʘ ʆʉɻʀ ʩ ʨʘʜʠʦʥʫʢʣʠʜʦʤ 137Cs ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʥʘ 

ɿʘʩʣʘʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʣʦʢʘ-ʢʦʤʧʘʨʘʪʦʨʘ 

ɹʂʄɻ-ɸʊ1102

ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ 
ʤʦʱʥʦʩʪʠ ʢʝʨʤʳ ʚ 
ʚʦʟʜʫʭʝ, ʥɻʨ/ʯ

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ 
ʤʦʱʥʦʩʪʠ ʢʝʨʤʳ ʚ 
ʚʦʟʜʫʭʝ (       ), ʥɻʨ/ʯ

ʈʝʟʫʣʴʪʘʪʳ 
ʠʟʤʝʨʝʥʠʷ ʬʦʥʘ 
(       ), ʥɻʨ/ʯ

20,0 23,8 Ñ1,9

5,15 Ñ0,6930,0 33,2 Ñ2,2

50,0 51,3 Ñ3,2

aK U° aK U°



ʇʨʝʜʤʝʪ ʨʘʟʨʘʙʦʪʦʢ

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʤʦʱʥʦʩʪʠ ʢʝʨʤʳ ʚ ʚʦʟʜʫʭʝ ʠʩʪʦʯʥʠʢʘ ʛʘʤʤʘ-

ʠʟʣʫʯʝʥʠʷ ʪʠʧʘ ʆʉɻʀ ʩ ʨʘʜʠʦʥʫʢʣʠʜʦʤ 137Cs ʚ ʥʠʟʢʦʬʦʥʦʚʦʡ ʢʘʤʝʨʝ

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʣʦʢʘ-ʢʦʤʧʘʨʘʪʦʨʘ ɹʂʄɻ-ɸʊ1102

ʈʘʩʯʝʪʥʦʝ 
ʟʥʘʯʝʥʠʝ 

ʤʦʱʥʦʩʪʠ ʢʝʨʤʳ ʚ 
ʚʦʟʜʫʭʝ, ʥɻʨ/ʯ

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ 
ʤʦʱʥʦʩʪʠ ʢʝʨʤʳ ʚ 

ʚʦʟʜʫʭʝ 
(        ), ʥɻʨ/ʯ

ʈʝʟʫʣʴʪʘʪʳ 
ʠʟʤʝʨʝʥʠʷ ʬʦʥʘ 
(        ), ʥɻʨ/ʯ

24,6 26,5 Ñ1,6

3,64 Ñ0,3541,8 42,4 Ñ2,5

59,2 58,6 Ñ3,3

aK U° aK U°



ʇʨʝʜʤʝʪ ʨʘʟʨʘʙʦʪʦʢ

ʇʨʠʚʝʜʝʥʥʳʝ ʩʧʝʢʪʨʳ ʦʪ ʠʩʪʦʯʥʠʢʘ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʪʠʧʘ ʆʉɻʀ ʩ 

ʨʘʜʠʦʥʫʢʣʠʜʦʤ 137Cs (ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʢʝʨʤʳ ʚ ʚʦʟʜʫʭʝ - 25 

ʥɻʨ/ʯ), ʧʦʣʫʯʝʥʥʳʝ ʥʘ ɿʘʩʣʘʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠ ʚ ʥʠʟʢʦʬʦʥʦʚʦʡ 

ʢʘʤʝʨʝ ʚ ʋʇ çɸʊʆʄʊɽʍè (ʩʣʝʚʘ) ʠ ʧʨʠʚʝʜʝʥʥʳʝ ʬʦʥʦʚʳʝ ʩʧʝʢʪʨʳ ʩ 

ʠʩʪʦʯʥʠʢʦʤ ʟʘ ʟʘʱʠʪʦʡ ʠ ʙʝʟ ʠʩʪʦʯʥʠʢʘ ʚ ʥʠʟʢʦʬʦʥʦʚʦʡ ʢʘʤʝʨʝ (ʩʧʨʘʚʘ)



ʇʨʝʜʤʝʪ ʨʘʟʨʘʙʦʪʦʢ

ʃʘʙʦʨʘʪʦʨʠʷ SPLBRL ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʬʠʟʠʢʠ ʠ ʷʜʝʨʥʦʡ ʠʥʞʝʥʝʨʠʠ ʠʤ. 

ʍʦʨʠʷ ʍʫʣʫʙʝʷ (IFIN-HH) ʥʘʭʦʜʠʪʩʷ ʚ 

ʙʳʚʰʝʡ ʩʦʣʷʥʦʡ ʰʘʭʪʝ Unirea ʚ ʛ. ʉʣʵʥʠʢ 

(ʈʫʤʳʥʠʷ) ʥʘ ʛʣʫʙʠʥʝ 208 ʤ.

ʈʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʩʦʩʪʘʚʣʷʝʪ 1,4 Ñ0,3 ʥɿʚ/ʯ (1,17 Ñ0,14 ʥɻʨ/ʯ)



ʇʨʝʜʤʝʪ ʨʘʟʨʘʙʦʪʦʢ

ʂʘʣʠʙʨʦʚʢʘ ʙʣʦʢʦʚ-ʢʦʤʧʘʨʘʪʦʨʦʚ ʧʦ ʄɸʕɼ ʚ 

ʥʠʟʢʦʬʦʥʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ SPLBRL 

(ʛ. ʉʣʵʥʠʢ, ʈʫʤʳʥʠʷ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʩʪʦʯʥʠʢʘ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ 137Cs ʚ ʜʠʘʧʘʟʦʥʝ 

25 ï80 ʥɿʚ/ʯʤʝʪʦʜʦʤ ʩʣʠʯʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ 

ʢʦʤʧʘʨʘʪʦʨʘ AUTOMESS 6150 AD-b/H



ʇʨʝʜʤʝʪ ʨʘʟʨʘʙʦʪʦʢ

ʂʘʣʠʙʨʦʚʢʘ ʙʣʦʢʦʚ-ʢʦʤʧʘʨʘʪʦʨʦʚ ʧʦ ʤʦʱʥʦʩʪʠ ʢʝʨʤʳ ʚ ʚʦʟʜʫʭʝ ʚ ʧʦʣʝ 

ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʠʩʪʦʯʥʠʢʘ 137Cs ʚ ʥʠʟʢʦʬʦʥʦʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ SPLBRL

- ɹʂʄɻ-ɸʊ1102

ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 
ʤʦʱʥʦʩʪʠ ʢʝʨʤʳ ʚ ʚʦʟʜʫʭʝ, 

ʥɻʨ/ʯ

ʀʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 
ʤʦʱʥʦʩʪʠ ʢʝʨʤʳ ʚ ʚʦʟʜʫʭʝ 

(         ), ʥɻʨ/ʯ

ʂʘʣʠʙʨʦʚʦʯʥʳʡ 
ʢʦʵʬʬʠʮʠʝʥʪ ʂ

23,6 24,7 Ñ3,0 1,071 

39,8 39,8 Ñ2,4 1,072

64,2 62,4 Ñ3,7 1,075

ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 
ʤʦʱʥʦʩʪʠ ʢʝʨʤʳ ʚ ʚʦʟʜʫʭʝ, 

ʥɻʨ/ʯ

ʀʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 
ʤʦʱʥʦʩʪʠ ʢʝʨʤʳ ʚ ʚʦʟʜʫʭʝ 

(        ), ʥɻʨ/ʯ

ʂʘʣʠʙʨʦʚʦʯʥʳʡ 
ʢʦʵʬʬʠʮʠʝʥʪ ʂ

23,6 26,5 Ñ3,2 1,040

39,8 42,0 Ñ2,6 1,041

64,2 65,1 Ñ3,9 1,046

- ɹʂʄɻ-ɸʊ1106

aK U°

aK U°



ʇʨʝʜʤʝʪ ʨʘʟʨʘʙʦʪʦʢ

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʪʨʘʧʦʣʷʮʠʠʧʦʢʘʟʘʥʠʡ 

ʤʦʱʥʦʩʪʠ ʢʝʨʤʳ ʚ ʚʦʟʜʫʭʝ, ʩʦʟʜʘʚʘʝʤʦʡ 

ʠʩʪʦʯʥʠʢʦʤ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ 137Cs ʥʘ 

ʙʝʩʢʦʥʝʯʥʦʝ ʨʘʩʩʪʦʷʥʠʝ çʠʩʪʦʯʥʠʢ-

ʜʝʪʝʢʪʦʨè ʥʘ ɿʘʩʣʘʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ 

(ɸ), ʚ ʥʠʟʢʦʬʦʥʦʚʦʡ ʢʘʤʝʨʝ (ɹ) ʠ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ SPLBRL (ɺ) ʜʣʷ ʙʣʦʢʘ-

ʢʦʤʧʘʨʘʪʦʨʘ ɹʂʄɻ-ɸʊ1102


