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INTRODUCTION
Thyroid cancer incidence in exposed children is in-
creased in the most contaminated areas during last
5�8 years (Buglova E.E. et al., 1996; Ivannov V.K.
et al., 1997;  Goulko G. et al., 1998; Jacob P. et al.,
1998). These results generally confirm first predic-
tions about expected thyroid cancer rate made for
the selected areas of Ukraine in 1991 (Likhtarev I.A.
et al., 1993). During the time passed after the Cher-
nobyl accident a lot of efforts were made in Ukraine,
Belarus and Russia to improve thyroid dose esti-
mates due to 131I (Pitkevich V.A. et al., 1993; Zvono-
va I.A., Balonov M.I., 1993; Likhtarev I.A. et al., 1994�
1996; Tsyb A.F. et al., 1994; Gavrilin Y. et al., 1996;
Goulko G.M. et al., 1996, 1998; Drozdovitch V.V.
et al., 1997). Increased interest to this problem ini-
tiated several epidemiological studies considering
different groups of people exposed in childhood
due to the Chernobyl accident.

AVAILABLE DATA
Information about concentration of 131I and short-
lived isotopes in the environmental media and hu-
man thyroids is very limited. This is the main diffi-
culty in the thyroid dose assessment after the Cher-
nobyl accident. Present estimations of thyroid doses
are based on:

131I activity measurements in thyroids;

131I  activity measurements in milk, air and water and
radioecological models;

ñorrelation of the thyroid doses with 137Cs deposi-
tions and locations of settlements;

questionnaires;

atmospheric dispersion models;

different combinations of 1�5.

In addition, important information about meteo-
rological conditions and beginning of the pasture

ÂÂÅÄÅÍÈÅ
Â ïîñëåäíèå 5�8 ëåò ó îáëó÷åííûõ äåòåé, ïðîæèâàþ-
ùèõ â íàèáîëåå çàãðÿçíåííûõ îáëàñòÿõ, âîçðîñëà çà-
áîëåâàåìîñòü ðàêîì ùèòîâèäíîé æåëåçû (ÙÆ) (Bug-
lova E.E. et al., 1996; Ivannov V.K. et al., 1997;  Goulko G.M.
et al., 1998; Jacob P. et al., 1998). Ýòè ðåçóëüòàòû â öåëîì
ïîäòâåðæäàþò ïåðâûå îöåíêè îæèäàåìîé ÷àñòîòû
ðàêà ÙÆ â îòäåëüíûõ îáëàñòÿõ Óêðàèíû â 1991 ã.
(Likhtarev I.A. et al., 1993). Íà ïðîòÿæåíèè ïîñëåàâàðèé-
íîãî ïåðèîäà â Óêðàèíå, Áåëàðóñè è Ðîññèè áûëè ïðåä-
ïðèíÿòû çíà÷èòåëüíûå óñèëèÿ ïî ñîâåðøåíñòâîâàíèþ
îöåíêè äîç îáëó÷åíèÿ ÙÆ 131I (Pitkevich V.A. et al., 1993;
Zvonova I.A., Balonov M.I., 1993; Likhtarev I.A. et al., 1994�
1996; Tsyb A.F. et al., 1994; Gavrilin Y. et al., 1996; Goul-
ko G.M. et al., 1996, 1998; Drozdovitch V.V. et al., 1997). Ïî-
âûøåííûé èíòåðåñ ê äàííîé ïðîáëåìå èíèöèèðîâàë
ýïèäåìèîëîãè÷åñêèå èññëåäîâàíèÿ ïî èçó÷åíèþ ðàç-
ëè÷íûõ ãðóïï ëþäåé, îáëó÷åííûõ â äåòñòâå âñëåäñòâèå
àâàðèè íà ×åðíîáûëüñêîé ÀÝÑ (×ÀÝÑ).

ÈÌÅÞÙÈÅÑß ÄÀÍÍÛÅ
Èíôîðìàöèÿ î êîíöåíòðàöèè 131I è êîðîòêîæèâóùèõ
èçîòîïîâ â îêðóæàþùåé ñðåäå è ÙÆ ÷åëîâåêà î÷åíü
îãðàíè÷åíà. Ýòî ÿâëÿåòñÿ îñíîâíûì çàòðóäíåíèåì äëÿ
îöåíêè äîç îáëó÷åíèÿ ÙÆ ïîñëå àâàðèè íà ×ÀÝÑ.
Íàñòîÿùèå îöåíêè äîç îáëó÷åíèÿ ÙÆ îñíîâàíû íà
ñëåäóþùåì:

èçìåðåíèÿ àêòèâíîñòè 131I  â ÙÆ;

èçìåðåíèÿ àêòèâíîñòè 131I  â ìîëîêå, âîçäóõå è âîäå;
ðàäèîýêîëîãè÷åñêèå ìîäåëè;

êîððåëÿöèè äîç îáëó÷åíèÿ ÙÆ ñ ïëîòíîñòüþ çàãðÿç-
íåíèÿ ïî÷âû  137Cs è ïóíêòîì ïðîæèâàíèÿ;

îïðîñíèêè;

àòìîñôåðíûå äèñïåðñèîííûå ìîäåëè;

ðàçëè÷íûå êîìáèíàöèè ïåðå÷èñëåííûõ ìåòîäîâ.

Êðîìå òîãî, ïðè ðàçðàáîòêå ìîäåëè íåîáõîäèìî ïðè-
íèìàòü âî âíèìàíèå âàæíóþ èíôîðìàöèþ î ìåòåî-
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period should be taken into account in the deve-
lopment of the model.

Reliable measurements of 131I concentration in the
thyroids can be considered as a most important ba-
sis for the dose estimations. Number of available for
the analysis measurements is presented in table.
Group of screened people includes persons of all
ages in rural and urban settlements mainly within a
distance of 150�250 km from the Chernobyl Nu-
clear Power Plant. In most cases only one single
measurement was carried out for each person.

ðîëîãè÷åñêèõ óñëîâèÿõ è íà÷àëå ñåçîíà âûïàñà ñêîòà
íà ïàñòáèùàõ.

Íàäåæíûå èçìåðåíèÿ êîíöåíòðàöèè 131I â ÙÆ ìîæ-
íî ñ÷èòàòü íàèáîëåå çíà÷èìîé îñíîâîé äëÿ îöåíêè
äîçû. Ðÿä äîñòóïíûõ äëÿ àíàëèçà èçìåðåíèé ïðèâåäåí
â òàáëèöå. Ãðóïïà îáñëåäîâàííîãî íàñåëåíèÿ âêëþ÷à-
åò ëèö âñåõ âîçðàñòîâ, ïðîæèâàþùèõ â ñåëüñêîé è ãî-
ðîäñêîé ìåñòíîñòè, â îñíîâíîì íà ðàññòîÿíèè 150�
250 êì îò ×ÀÝÑ. Â áîëüøèíñòâå ñëó÷àåâ êàæäîìó îá-
ñëåäîâàííîìó áûëî ïðîâåäåíî òîëüêî îäíî åäèíè÷-
íîå èçìåðåíèå.

TABLE
131I ACTIVITY MEASUREMENTS IN THE THYROID

ÒÀÁËÈÖÀ

ÈÇÌÅÐÅÍÈß ÀÊÒÈÂÍÎÑÒÈ 131I Â ÙÈÒÎÂÈÄÍÎÉ ÆÅËÅÇÅ

Country Total number High quality (25�40% error)
Ukraine (Likhtarev I.A. et al., 1993�1995; Goulko G.M. et al., 1998):
Kyiv city, Kyiv, Zhytomir, Chernigov and Vinnitza regions

150,000 60,000

Belarus (Gavrilin Y. et al., 1996): Minsk city, Gomel and Mogilev regions 130,000 (300,000) 10,000
Russia (Zvonova I.A., Balonov M.I., 1993): Bryansk and Tula regions 14,000* 2,000
Note. * � additionally about 28,000 measurements are available in lower contaminated Kaluga region (Tsyb A.F. et al., 1994).
Ïðèìå÷àíèå. * � äîïîëíèòåëüíî äîñòóïíû ðåçóëüòàòû ïðèáëèçèòåëüíî 28 000 èçìåðåíèé, ïðîâåäåííûõ â ìàëî çàãðÿçíåííîé Êàëóæñêîé
îáëàñòè (Tsyb A.F. et al., 1994).

Quality and uncertainties of the Ukrainian 131I ac-
tivity measurements were analysed by I.A. Likhtarev
et. al. (1995). About 40% of these measurements
were performed with the energy-selective devices.
Almost all of the measurements in Belarus were car-
ried out by the military device DP-5 operating in
dose-rate regime of measurement (Gavrilin Y. et al.,
1996). Specialised spectrometric equipment were
used only in about 2,000 measurements in Bryansk
and Tula region of Russia. In general, measurements
performed in Ukraine are considered as a more re-
liable.

Very few 131I activity measurements in milk and air
are available in Ukraine. This data were used in dose
reconstruction for the inhabitants of Kyiv city
(Likhtarev I.A. et al., 1994a). Analysis of 131I activity
measurements in soil for the contaminated areas of
Russia was reported by V.A. Pitkevich et al. (1993).
409 spectrometric measurements of 131I concentra-
tion in soil, 163 measurements of grass and 54 of
milk were applied for the thyroid dose reconstruc-
tion in Belarus (Drozdovitch V.V. et al., 1997).

Information about individual behaviour can be ap-
plied for the estimation of individual doses. Detailed
questionnaire was developed and applied for the
thyroid dose reconstruction in Ukraine (Likhta-
rev I.A. et al., 1996). 16,250 people (11,766 children
up to 18 years old at the time of the accident) were
questioned in the most contaminated areas of
Ukraine. This number includes 2,394 persons with
monitoring measurements of the thyroid. Addition-
ally, information about behaviour of approximate-
ly 30,000 evacuees is available (Likhtarev I.A. et al.,

Êà÷åñòâî è íåîïðåäåëåííîñòü èçìåðåíèé àêòèâíîñ-
òè 131I â Óêðàèíå ïðîàíàëèçèðîâàíû I.A. Likhtarev è ñî-
àâòîðàìè (1995). Îêîëî 40% ýòèõ èçìåðåíèé âûïîë-
íåíî ñ ïîìîùüþ ýíåðãî-ñåëåêòèâíûõ ïðèáîðîâ. Ïî-
÷òè âñå èçìåðåíèÿ â Áåëàðóñè ïðîâåäåíû ñ ïîìîùüþ
àðìåéñêîãî ïðèáîðà ÄÏ-5, ïðåäíàçíà÷åííîãî äëÿ èç-
ìåðåíèÿ ìîùíîñòè äîçû (Gavrilin Y. et al., 1996). Ñïå-
öèàëèçèðîâàííîå ñïåêòðîìåòðè÷åñêîå îáîðóäîâà-
íèå èñïîëüçîâàëè òîëüêî ïðèáëèçèòåëüíî â 2000 èç-
ìåðåíèé â Áðÿíñêîé è Òóëüñêîé îáëàñòÿõ Ðîññèè. Â
öåëîì, èçìåðåíèÿ, ïðîâåäåííûå â Óêðàèíå, ðàññìàò-
ðèâàþòñÿ êàê áîëåå íàäåæíûå.

Â Óêðàèíå èìååòñÿ î÷åíü ìàëî ðåçóëüòàòîâ èçìåðåíèé
àêòèâíîñòè 131I â ìîëîêå è âîçäóõå. Ýòè äàííûå èñïîëü-
çîâàëè äëÿ ðåêîíñòðóêöèÿ äîçû îáëó÷åíèÿ æèòåëåé
Êèåâà (Likhtarev I.A. et al., 1994a). Ðåçóëüòàòû àíàëèçà
èçìåðåíèé àêòèâíîñòè 131I â ïî÷âå çàãðÿçíåííûõ îá-
ëàñòåé Ðîññèè ïðåäñòàâëåíû V.A. Pitkevich è ñîàâòîðà-
ìè (1993). Â Áåëàðóñè äëÿ ðåêîíñòðóêöèè äîç îáëó÷å-
íèÿ ÙÆ èñïîëüçîâàëè ðåçóëüòàòû 409 ñïåêòðîìåòðè-
÷åñêèõ èçìåðåíèé  êîíöåíòðàöèè 131I â ïî÷âå, 163 � â
òðàâå è 54 � â ìîëîêå (Drozdovitch V.V. et al., 1997).

Èíôîðìàöèÿ îá èíäèâèäóàëüíîì ïîâåäåíèè ëþäåé
ìîæåò áûòü èñïîëüçîâàíà äëÿ îöåíêè èíäèâèäóàëü-
íûõ äîç îáëó÷åíèÿ. Â Óêðàèíå ðàçðàáîòàí è ïðèìå-
íåí äëÿ ðåêîíñòðóêöèè äîç îáëó÷åíèÿ ÙÆ ïîäðîá-
íûé îïðîñíèê (Likhtarev I.A. et al., 1996). Áûëè îïðî-
øåíû 16 250 ëèö (âêëþ÷àÿ 11 766 äåòåé â âîçðàñòå äî
18 ëåò íà ìîìåíò àâàðèè), ïðîæèâàþùèõ â íàèáîëåå
çàãðÿçíåííûõ îáëàñòÿõ Óêðàèíû, â òîì ÷èñëå 2394
ëèö ñ ìîíèòîðèíãîì èçìåðåíèé ÙÆ. Äîïîëíèòåëü-
íî èìååòñÿ èíôîðìàöèÿ î ïîâåäåíèè îêîëî 30 000
ýâàêóèðîâàííûõ ëèö (Likhtarev I.A. et al., 1994c). Íà îñ-
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1994c). These data will be a basis for developing the
model of the dose reconstruction based on beha-
viour factors. About 150,000 people were inter-
viewed in Belarus in 1988 using a simple question-
naire containing only 5 questions about residence
at the time of the accident, consumption of milk,
starting day for the pasture period, restriction of
milk consumption and administration of stable io-
dine (Gavrilin Y. et al., 1996). Public survey was per-
formed in Bryansk region in 1987 (Zvonova I.A.,
Balonov M.I., 1993). People were mainly asked
about consumption of different foodstuff and ap-
plied countermeasures. About 600 questionnaires
were analysed together with 131I activity measure-
ments in the thyroids.

RESULTS AND DISCUSSION
To reconstruct thyroid doses several population
groups were considered:

people with short-time period of intake;

people with long-time period of intake;

people evacuated, but staying in contaminated
area;

people exposed in utero;

people from «non-contaminated» area;

liquidators.

These groups of people could have 131I activity mea-
surements in their thyroids or could not. They could
live in the settlements where such measurements
were performed or were not performed. Age is also
an important characteristic of the population for
the dose reconstruction. Depending from an availa-
bility of data the individual or average doses can be
estimated for the specific group of people. Several
models were developed to reconstruct radioiodine
concentrations and conditions of exposure for dif-
ferent groups of population (Likhtarev I.A. et al.,
1993, 1994a, 1994b, 1996; Pitkevich V.A. et al., 1993;
Zvonova I.A., Balonov M.I., 1993; Tsyb A.F. et al., 1994;
Gavrilin Y. et al., 1996; Goulko G.M. et al., 1996, 1998;
Drozdovitch V.V. et al., 1997). Present estimations
of individual doses are based on 131I activity mea-
surements in the thyroids. Similar models for the
individual dose estimations was developed in
Ukraine, Russia and Belarus. These models include
several assumptions:

deposition on the considered territory occurred
during one single day when pasture period is already
started (April 27, 1986);

intake for the short-time period of stay on the
contaminated territories can be represented by a
single intake function and for the long-time peri-
od � by the time-dependence of milk contami-
nation;

íîâàíèè ýòèõ äàííûõ áóäåò ðàçðàáîòàíà ìîäåëü ðå-
êîíñòðóêöèè äîçû îáëó÷åíèÿ ïî ïîâåäåí÷åñêèì ôàê-
òîðàì. Îêîëî 150 000 ëèö áûëè èíòåðâüþèðîâàíû â
Áåëàðóñè â 1988 ã. ñ èñïîëüçîâàíèåì ïðîñòîãî îïðîñ-
íèêà, ñîäåðæàùåãî òîëüêî 5 âîïðîñîâ, êàñàþùèõñÿ
ìåñòà ïðîæèâàíèè íà ìîìåíò àâàðèè, ïîòðåáëåíèÿ
ìîëîêà, äíÿ íà÷àëà âûïàñà ñêîòà íà ïàñòáèùàõ, îãðà-
íè÷åíèÿ ïîòðåáëåíèÿ ìîëîêà è ïðèìåíåíèÿ ïðåïà-
ðàòîâ ñòàáèëüíîãî éîäà (Gavrilin Y. et al., 1996). Îáñëå-
äîâàíèå íàñåëåíèÿ áûëî ïðîâåäåíî â Áðÿíñêîé îá-
ëàñòè â 1987 ã. (Zvonova I.A., Balonov M.I., 1993). Â
îñíîâíîì íàñåëåíèå îïðàøèâàëè îòíîñèòåëüíî ïî-
òðåáëåíèÿ ðàçëè÷íûõ ïðîäóêòîâ ïèòàíèÿ è ïðîâåäåí-
íûõ êîíòðìåðàõ. Ïðîàíàëèçèðîâàíû äàííûå îêîëî
600 îïðîñíèêîâ è èçìåðåíèé àêòèâíîñòè 131I â ÙÆ.

ÐÅÇÓËÜÒÀÒÛ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ
Äëÿ ðåêîíñòðóêöèè äîç îáëó÷åíèÿ ÙÆ áûëè îáñëå-
äîâàíû ñëåäóþùèå ãðóïïû íàñåëåíèÿ:

ñ êðàòêîâðåìåííûì ïåðèîäîì ïîñòóïëåíèÿ [131I];

ñ äîëãîâðåìåííûì ïåðèîäîì ïîñòóïëåíèÿ [131I];

ýâàêóèðîâàííûõ, íî íàõîäÿùèõñÿ íà çàãðÿçíåííûõ
òåððèòîðèÿõ;

îáëó÷åííûõ âíóòðèóòðîáíî;

èç «íåçàãðÿçíåííûõ» òåððèòîðèé;

ëèêâèäàòîðû.

Â ýòèõ ãðóïïàõ íàñåëåíèÿ íå âñåãäà ïðîâîäèëè èçìå-
ðåíèÿ àêòèâíîñòè 131I â ÙÆ. Îáñëåäîâàííûå ìîãëè
ïðîæèâàòü â íàñåëåííûõ ïóíêòàõ, ãäå êàê ïðîâîäèëè,
òàê è íå ïðîâîäèëè ïîäîáíûå èçìåðåíèÿ. Âîçðàñò òàê-
æå ÿâëÿåòñÿ âàæíîé õàðàêòåðèñòèêîé ïîïóëÿöèè äëÿ
ðåêîíñòðóêöèè äîçû îáëó÷åíèÿ. Äëÿ îïðåäåëåííûõ
ãðóïï íàñåëåíèÿ ìîãóò áûòü îöåíåíû èíäèâèäóàëü-
íûå èëè ñðåäíèå äîçû îáëó÷åíèÿ â çàâèñèìîñòè îò
äîñòóïíîñòè äàííûõ. Äëÿ âîññòàíîâëåíèÿ êîíöåíòðà-
öèè ðàäèîàêòèâíîãî éîäà è óñëîâèé îáëó÷åíèÿ îò-
äåëüíûõ ãðóïï íàñåëåíèÿ áûëè ðàçðàáîòàíû ðàçëè÷-
íûå ìîäåëè (Likhtarev I.A. et al., 1993, 1994a, 1994b,
1996; Pitkevich V.A. et al., 1993; Zvonova I.A., Balonov M.I.,
1993; Tsyb A.F. et al., 1994; Gavrilin Y. et al., 1996; Goul-
ko G.M. et al., 1996, 1998; Drozdovitch V.V. et al., 1997).
Äàííûå îöåíêè èíäèâèäóàëüíûõ äîç îáëó÷åíèÿ îñíî-
âàíû íà èçìåðåíèÿõ àêòèâíîñòè 131I â ÙÆ. Ïîäîáíûå
ìîäåëè äëÿ îöåíêè èíäèâèäóàëüíûõ äîç îáëó÷åíèÿ
áûëè ðàçðàáîòàíû â Óêðàèíå, Ðîññèè è Áåëàðóñè. Ýòè
ìîäåëè âêëþ÷àþò ñëåäóþùèå ïðåäïîëîæåíèÿ:

âûïàäåíèÿ íà äàííîé òåððèòîðèè ïðîèçîøëè íà ïðî-
òÿæåíèè 1 äíÿ, êîãäà óæå íà÷àëñÿ ïåðèîä âûïàñà ñêî-
òà íà ïàñòáèùàõ (27 àïðåëÿ 1986 ã.);

ïîñòóïëåíèå ïðè êðàòêîâðåìåííîì ïðåáûâàíèè íà
çàãðÿçíåííûõ òåððèòîðèÿõ ìîæåò áûòü îïèñàíî ñ
ïîìîùüþ åäèíñòâåííîé ôóíêöèè ïîñòóïëåíèÿ, à ïðè
äîëãîâðåìåííîì � âðåìåííîé çàâèñèìîñòè çàãðÿçíå-
íèÿ ìîëîêà;
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reference anatomical, metabolic and radioecologi-
cal parameters are used.

Intake for the long-time period in Bryansk region is
assumed to be a constant during 15�20 days after
the deposition. Then intake exponentially decreas-
es accordingly to the milk constant rate (Zvono-
va I.A., Balonov M.I., 1993). Such model takes indi-
rectly into account contribution of inhalation dur-
ing the first days after the accident and possible
prolonged deposition.

Applying of data about individual behaviour is an
alternative method for an assessment of individual
doses. This method can be used only in combina-
tion with doses based on 131I activity measurements
in the thyroids or results of radioecological models
(Goulko G.M. et al., 1996; Drozdovitch V.V. et al.,
1997).

Individual doses are the basis for the estimation of av-
erage exposure in different population groups. In
Ukraine average age-dependent doses were assessed
in each settlement where 131I activity measurements
were performed. Than these age-specific doses were
extrapolated to other closely located settlements
based on correlation with 137Cs deposition, distance
and direction relatively to the ChNPP (Likhtarev I.A.
et al., 1994b; Goulko G.M. et al., 1998). Similar meth-
ods based on empirical relationship between individ-
ual doses and 137Cs deposition were developed in Be-
larus and Russia (Zvonova I.A., Balonov M.I., 1993;
Gavrilin Y. et al., 1996). An 131I environmental transfer
model was applied to estimate thyroid doses for dif-
ferent population groups in Belarus (Drozdovitch V.V.
et al., 1997). This model is based on the ratio between
131I and 137Cs ground deposition estimated in the
southern districts of Gomel and Mogilev regions. Ad-
ditionally, the influence of applied countermeasures
has been taken into account, such as the interruption
of locally produced milk consumption, and the ap-
propriate correction factors have been estimated.

Preliminary dose assessment was performed in
Ukraine in 1986�1991. During this period primary
measurements of 131I activity in the thyroids were
analysed and doses in the areas with such monitor-
ing measurements were estimated (individual and
average age-specific in the several districts and big
towns) (Likhtarev I.A. et al., 1993). At the next stage
(1991�1993) average age-specific doses in each
settlement were assessed in three northern Ukrai-
nian regions. This area includes settlements with
and without monitoring measurements (Likhta-
rev I.A. et al., 1993, 1994a, 1994b, 1996; Goulko G.M.
et al., 1996, 1998). At present more advanced mod-
els are applied for the assessment of individual and
age-specific doses in different locations. These mod-
els are based on more realistic intake functions.

Estimation of the dose uncertainties is very impor-
tant parameter for the risk assessment. Sensitivity

èñïîëüçóþòñÿ ñïðàâî÷íûå àíàòîìè÷åñêèå, ìåòàáîëè-
÷åñêèå è ðàäèîýêîëîãè÷åñêèå ïàðàìåòðû.

Ïðåäïîëîæåíî, ÷òî äîëãîâðåìåííîå ïîñòóïëåíèå â
Áðÿíñêîé îáëàñòè áûëî ïîñòîÿííûì â òå÷åíèå 15�
20 äíåé ïîñëå âûïàäåíèÿ. Çàòåì ïîñòóïëåíèå ýêñïî-
íåíöèàëüíî óìåíüøàëîñü â ñîîòâåòñòâèè ñ êîíñòàíòîé
ñêîðîñòè î÷èñòêè ìîëîêà (Zvonova I.A., Balonov M.I.,
1993). Ìîäåëü êîñâåííî ó÷èòûâàåò ðîëü èíãàëÿöèîí-
íîãî ïóòè ïîñòóïëåíèÿ â ïåðâûå äíè ïîñëå àâàðèè è
âîçìîæíîå ïðîëîíãèðîâàííîå âûïàäåíèå.

Èñïîëüçîâàíèå ñâåäåíèé îá èíäèâèäóàëüíîì ïîâåäå-
íèè ÿâëÿåòñÿ àëüòåðíàòèâíûì ìåòîäîì îöåíêè èíäè-
âèäóàëüíûõ äîç îáëó÷åíèÿ. Ýòîò ìåòîä ìîæåò áûòü
èñïîëüçîâàí òîëüêî â ñî÷åòàíèè ñ îöåíêàìè äîç, îñ-
íîâàííûìè íà èçìåðåíèÿõ àêòèâíîñòè 131I â ÙÆ èëè
ðàäèîýêîëîãè÷åñêèõ ìîäåëÿõ (Goulko G.M. et al., 1996;
Drozdovitch V.V. et al., 1997).

Èíäèâèäóàëüíûå äîçû ÿâëÿþòñÿ îñíîâîé äëÿ îöåíêè
ñðåäíåãî îáëó÷åíèÿ ðàçëè÷íûõ ãðóïï íàñåëåíèÿ. Â
Óêðàèíå îöåíåíû ñðåäíèå âîçðàñòíûå äîçû äëÿ æè-
òåëåé êàæäîãî íàñåëåííîãî ïóíêòà, ãäå âûïîëíåíû
èçìåðåíèÿ àêòèâíîñòè 131I. Äàëåå ýòè âîçðàñòíûå äîçû
ýêñòðàïîëèðîâàëè íà äðóãèå áëèçêî ðàñïîëîæåííûå
íàñåëåííûå ïóíêòû, îñíîâûâàÿñü íà êîððåëÿöèè ñ
âûïàäåíèåì 137Cs, ðàññòîÿíèåì è íàïðàâëåíèåì îòíî-
ñèòåëüíî ×ÀÝÑ (Likhtarev I.A. et al., 1994b; Goulko G.M.
et al., 1998). Ñõîäíûå ìåòîäû, îñíîâàííûå íà ýìïèðè-
÷åñêîé ñâÿçè èíäèâèäóàëüíûõ äîç è âûïàäåíèåì 137Cs,
ðàçðàáîòàíû â Áåëàðóñè è Ðîññèè (Zvonova I.A.,
Balonov M.I., 1993; Gavrilin Y. et al., 1996). Äëÿ îöåíêè
äîç îáëó÷åíèÿ ÙÆ â ðàçëè÷íûõ ãðóïïàõ íàñåëåíèÿ
Áåëàðóñè èñïîëüçîâàëè ìîäåëü ïåðåíîñà 131I â îêðó-
æàþùåé ñðåäå (Drozdovitch V.V. et al., 1997). Ýòà ìî-
äåëü áàçèðóåòñÿ íà îïðåäåëåíèè îòíîøåíèÿ âûïàäå-
íèÿ íà ïî÷âó 131I è 137Cs â þæíûõ ðàéîíàõ Ãîìåëüñêîé
è Ìîãèëåâñêîé îáëàñòåé. Äîïîëíèòåëüíî ó÷èòûâàåò-
ñÿ âëèÿíèå ïðîâåäåííûõ êîíòðìåð (ïðåêðàùåíèå ïî-
òðåáëåíèÿ ìåñòíîãî ìîëîêà) ââîäÿòñÿ è ñîîòâåòñòâó-
þùèå ïîïðàâî÷íûå êîýôôèöèåíòû.

Ïðåäâàðèòåëüíûå îöåíêè äîç â Óêðàèíå ïðîâåäåíû â
1986�1991 ãã., êîãäà àíàëèçèðîâàëè ðåçóëüòàòû ïåðâè÷-
íûõ èçìåðåíèé àêòèâíîñòè 131I â ÙÆ è îöåíèâàëè äîçû
îáëó÷åíèÿ â îáëàñòÿõ, ãäå ïðîâîäèëè èçìåðåíèÿ (èí-
äèâèäóàëüíûå è ñðåäíèå âîçðàñòíûå äîçû äëÿ æèòåëåé
ðàçëè÷íûõ ðàéîíîâ è êðóïíûõ ãîðîäîâ) (Likhtarev I.A.
et al., 1993). Â 1991�1993 ãã. áûëè îöåíåíû ñðåäíèå âîç-
ðàñòíûå äîçû äëÿ æèòåëåé êàæäîãî íàñåëåííîãî ïóíê-
òà â òðåõ ñåâåðíûõ îáëàñòÿõ Óêðàèíû. Â ýòè îáëàñòè
âõîäÿò íàñåëåííûå ïóíêòû, â êîòîðûõ êàê ïðîâîäèëè,
òàê è íå ïðîâîäèëè èçìåðåíèÿ (Likhtarev I.A. et al., 1993,
1994a, 1994b, 1996; Goulko G.M. et al., 1996, 1998). Â íà-
ñòîÿùåå âðåìÿ ïðèìåíÿþò óñîâåðøåíñòâîâàííûå ìî-
äåëè îöåíêè èíäèâèäóàëüíûõ è âîçðàñòíûõ äîç îáëó-
÷åíèÿ. Ýòè ìîäåëè îñíîâàíû íà áîëåå ðåàëèñòè÷íûõ
ôóíêöèÿõ ïîñòóïëåíèÿ.

Îöåíêà íåîïðåäåëåííîñòè äîçû ÿâëÿåòñÿ î÷åíü âàæ-
íûì ïàðàìåòðîì îöåíêè ðèñêà. Ïðè àíàëèçå ÷óâñòâè-
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analysis shows that natural variability of the thyroid
mass is a main contributor to the final uncertainty
of the dose estimated on the basis of 131I activity
measurements (40�60%). The second important
source of uncertainties is error in the measurements
of 131I activity in the thyroid (25�30% for the good
quality measurements). Uncertainties due to vari-
ability of the thyroid mass or errors of the measure-
ments can not be reduced. This sensitivity analysis
does not consider another possible contributor to
the variance of the thyroid dose � uncertainties due
to the modelling of the intake function.

Further progress in the thyroid dose reconstruction
is connected with development of models for the
estimation of individual and average age-dependent
doses in different locations, as well as with assess-
ments of uncertainties of these estimates.
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òåëüíîñòè óñòàíîâëåíî, ÷òî åñòåñòâåííàÿ èçìåí÷è-
âîñòü ìàññû ÙÆ âíîñèò îñíîâíîé âêëàä â êîíå÷íóþ
íåîïðåäåëåííîñòü äîçû, îöåíåííîé íà îñíîâå èçìå-
ðåíèÿ àêòèâíîñòè 131I (40�60%). Âòîðûì âàæíûì èñ-
òî÷íèêîì íåîïðåäåëåííîñòè ÿâëÿåòñÿ îøèáêà èçìå-
ðåíèé  àêòèâíîñòè 131I â ÙÆ (25�30% ïðè âûñîêîì
êà÷åñòâå èçìåðåíèé). Íåîïðåäåëåííîñòè, îáóñëîâëåí-
íûå âàðèàáåëüíîñòüþ ìàññû ÙÆ è ïîãðåøíîñòÿìè
èçìåðåíèé, íå ìîãóò áûòü ñíèæåíû. Ýòîò àíàëèç ÷óâ-
ñòâèòåëüíîñòè íå ó÷èòûâàåò âîçìîæíûé âêëàä â èçìå-
íåíèÿ äîçû îáëó÷åíèÿ ÙÆ íåîïðåäåëåííîñòè, îáó-
ñëîâëåííîé ìîäåëèðîâàíèåì ôóíêöèè ïîñòóïëåíèÿ.

Äàëüíåéøèé ïðîãðåññ ðåêîíñòðóêöèè äîç îáëó÷åíèÿ
ÙÆ áóäåò îïðåäåëÿòüñÿ ðàçðàáîòêîé ìîäåëåé äëÿ
îöåíêè èíäèâèäóàëüíûõ è ñðåäíèõ âîçðàñòíûõ äîç â
ðàçëè÷íûõ ìåñòàõ ïðîæèâàíèÿ, à òàêæå õàðàêòåðèñ-
òèêîé íåîïðåäåëåííîñòè ýòèõ îöåíîê.
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