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PEOEPAT

Llenb: Pa3zpaboTka cnocoGoB OLIEHKH 1030BbIX TOPOTOB LIS Ae-
TePMUHUPOBAHHbIX PaAMallMOHHO-UHAYLIUPOBAHHBIX 2D (PEeKTOB.

Martepuan u Metonbl: Eciv B HaTMuMu UMEIOTCSI pacrpesiese-
HMSI 110 103aM, MPeCTaBlIeHHbe B BUAE BapUALlUOHHBIX PSIIOB AJIsI
TPYIIIbI CPABHEHMSI U OCHOBHOI TPYIIIIbI, TO MOCTIE MpeaBapUTeIbHON
arnmnpoKCUMalMy 3TUX BapUALIMOHHBIX PSIIOB ¢ TIOMOILBIO (PYHKLIMI
IJIOTHOCTE pacipeiesIeHusI IO 103aM, U3 COOTHOLLIEHHUS

SOD)y=2(D)

MOKHO BBIYMCIUTH JO30BBII MOPOT. 31eCh UHACKCHI | U 2 OTHOCATCS
COOTBETCTBEHHO K IPYIIIe CPABHEHUST 1 OCHOBHOI IpyTIe.

[pyroii MeTo OLIEHKU O030BbIX MMOPOTOB HAa OCHOBE (DYHKLIUIA
pacrpenenenus o xo3e FO(D) u FP(D) mwist rpyIi cpaBHEHMsI 1 0C-
HOBHOI1 TPYIIIBI CTPOUTCSI HA OCHOBE PEIICHUsI HEIMHEHHOTO ypaB-
HEHUS:

FOY(D)+FO(D)—1 = 0.

B kauecTBe 6a30BOT0 pacripeaeieHus 1151 OIMCaHUsl IeTePMUHM -
pOBaHHBIX 2(D(HEKTOB B 3aBUCMOCTHU OT I03bl UCTIOIB3YeTCS KIacCu-
yeckoe pacrnpezesneHue Beitbysia, KOTopoe coOoepXUT ABa apameTpa:
MeauaHHy1o 3 dekTuBHyI0 103y — ED5, 1 mapameTp ¢hopmbl V.

Pesynbrate: CpaBHeHMe 3HaYeHUIT 9(DPHEKTUBHBIX T030BbBIX 1O~
POTOB, MTOJYYEHHBIX JABYMsI METOIAMU Ha BHIOOPOUHOM KOHTUHTEHTE
pabotHuKoB 10 “Masik”, KOTOpbIe MOJIyYUIN XPOHUYECKYIO JTyue-
By10 Oosie3Hb (XJIB) OT BHElIHero raMMa-o0JIy4eHus1, BbISIBUJIO pac-
xoxzaeHue He 6osee yeM Ha 10 % (1,64 u 1,5 [P cOOTBETCTBEHHO).
Takske pencTaBieHa olleHKa S5 %-To KBaHTUJIBHOTO I030BOTO ITOpoTa
10 TIOTJIOLIEHHOU 103¢ BHEIIHETO TaMMa-O0IydYeHUs] TIPU OCTPOU
styyeBoii 6osie3nu (OJIB) mist orpaHUYEHHOTO KOHTUHTEeHTa (38 ueso-
Bek) pabotHukoB [10 “Masik”. B aTom citydae 3¢hheKTUBHBIN 1030~
BbIii mopor D, 6611 mpubausutensHo paseH 0,55 Ip.

BuiBonbl: [penioxeHHbIe METOABI M TIOAXO/bI K OLEHKE paaua-
LIMOHHBIX PUCKOB U JO30BBIX TOPOTOB MOTYT OBITH UCIIOJIb30BAHbI HE
TOJIBKO ISl XDOHUYECKOM JIy4eBOil 00JIe3HM, HO U TSI APYTUX BUIIOB
NETePMUHUPOBAHHBIX d(PHEKTOB KaK MPU BHEIIHEM, TaK U MPU BHYT-
peHHeM OOJIyYeHUH YeI0BeKa U KMBOTHBIX. [loyyeHHble B HACTOSI-
el pabore MareMaTHyecKue 3aBUCUMOCTH, OLEHKU U COOTHOLLE-
HUSI, IO-BUAMMOMY, OYIYyT MOJIE3HbI U HAUAYT MPaKTUYECKOe pUMe-
HEHUE B 00JIaCTU pafiuallMOHHON MEAULIMHBI U OMOJIOTUH.

KnroueBble ciioBa: aghghexmuenviii 00306b1ii nopoe, pacnpedenenue
Beiioyana, demepmunuposannvie s¢hgpeicmot, Memoov. oueHKU 00308bix
nopoeoe, Xxporuueckas ny4esas 601e3Hb

ABSTRACT

Purpose: To develop methods of estimation of dose thresholds for
deterministic radiation-induced effects.

Matherial and methods: If dose distributions shown as variational
series are available for comparison and main groups, then after the pre-
liminary approximation of these variational series using the density
functions of dose distribution we could calculate the dose threshold
based on the following ratio:

SOD)=2(D).

Here indices 1 and 2 refer to comparison group and main group, re-
spectively.

The method of estimation of dose thresholds based on dose distri-
bution functions FV(D) and F®(D) for comparison and main groups,
respectively, is expressed based on the solution of non-linear equation:
FO(D)+FI(D)—1 = 0.

The classic Weibull model is used as the basic distribution for de-
scription of deterministic effects by dose which contains two variables:
EDsy — median effective dose and V' — shape parameter.

Results: The comparison of values of effective dose thresholds ob-
tained using two methods in the selected contingent of Mayak PA
workers who had chronic radiation sickness (ChRS) from external
gamma exposure has detected the discrepancy no more than 10 %
(1.64 and 1.5 Gy, respectively).

The estimation of 5 % quartile dose threshold on absorbed exter-
nal gamma-dose at acute radiation sickness for restricted contingent of
Mayak PA workers (38 individuals) is also shown in this paper. In this
case the effective dose threshold D, is approximately 0.55 Gy.

Conclusions: The proposed methods and approaches to estima-
tion of radiation risks and dose thresholds could be used not only for
ChRS but also for other types of deterministic effects at both external
and internal radiation exposures of humans and animals. Apparently,
the mathematical dependences, estimations and ratios obtained in this
paper could be useful and find practical application in the field of radi-
ation medicine and biology.
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