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PEDEPAT
Llean: TeopeTyeckoe pa3BUTHE U MPAKTUUECKOE NPUIIOXKEHUE
06006IIEHHOM 3aBUCUMOCTH D5y OT MOLIHOCTH JO3bI U1l OLUEHKU U
MOJIEJIMPOBAHMS HEKOTOPBIX JIETEPMUHUPOBAHHBIX 3(P(HEKTOB pU
BHEIHEM OOJIyYEHUN.
Pesynprarel: [TonydyeHa 06001LIEHHAS 3aBUCUMOCTb:

D, =(D,-6.)(P"/PY +6.,
rae Ds, — MenuaHHasi no3a (00OOLIEHHOE BbIpaXX€HUE), KOTopasi
MPEeACTaBISIET COOOW MEAUaHHYIO0 JieTalbHy1o 103y (LDs)), eciu usy-
yaroTcs JeTaabHble 3(DGhEKTH, U MeAMaHHYI0 3(DGEKTUBHYIO 103Y, €C-
JIM PacCMaTpUBAIOTCS HeJleTalbHbIe IeTePMUHUPOBaHHBIE 3D MEKTHI;
P — momHOCTS 103b1; P, D) — MOPOTrOBbIe 3HAYEHMUS MOLIIHOCTH J10-
3bl U MEIUAHHO# 103bl (KOOPAMHATHI TOPOTrOBOit Touku); fu 6, —
napamMeTpbl MOJIEJIHU.

BBeneHo nonsaTre "moteHman BocctaHoBieHus" (U) B obiyua-
eMoii buosoruyeckoit cucreme: U = (P* /P),(mpu P—o, U0,
anpu P=P", U=1). [lokazaHo, 4To Ha ypoBHe 3Hauumoctu 0,05
TIPOIIECCHI BOCCTAHOBJICHUS B 00JIy4aeMOll OUOJIOTMYECKOI cHCTEME
MPY Pa3HbIX MOIIHOCTSIX 103 IPOMCXOASAT B Anana3oHe ot P~ 1o 20P".
B kauecTBe mpMMepoOB MPaKTUYECKOTO MPUMEHEHUs Monenu “Ds,—
MOIIHOCTb J03bI” JIJIs1 OIIEHKU JAeTePMUHUPOBAHHBIX 3 (HEKTOB TIpu
BHELIHEM OOJIy4eHUU MCMONb30BAINA JaHHBIE O 3aBUCUMOCTU 3PU-
TEMHOM peakIMy KOXU yeJloBeKa P MECTHOM OOJIydeHUHU OT MOIII-
HOCTHU J03bl PEHTTEHOBCKOTO M3Ty4YeHUs (PaCCUMTaHHbIE 3HAUYCHUS
napamerpoB: $=1; 6_=548 P; D} =1612P; P"=3,5 P/mun) u
JaHHbIe O TaMMa-00JIyYeHUH Co Mbileii ¢ MOLIHOCTAMH 103bI B
nuarnasone ot 0,62 mo 42,16 P/mMuH (paccurTaHHbIe 3HAUYEHUS T1apa-
metpoB: fB=1; 6, =2094 P; D, =2094 P; P’=0,2 P/mun). Ycra-
HOBJIEHA CBSI3b 00001EeHHOI Moaenu “Ds, — MOLIHOCTb 103bl” C pa-
NMUAITMOHHBIMU PUCKAMU IETEPMUHUPOBAHHBIX 3(DPEKTOB, paccuu-
THIBa€MbIX Ha OCHOBE pacnpezesieHus BeiiOya.

BoiBosibl: [TojryueHHbIe B HacTosllel paboTe MaTeMaThuyeckue
3aBHCUMOCTHU MOTYT OBITh UCTIOIb30BAHBI TSI OLIEHKU (HhaKTopa MOIII-
HOCTU J03bl MPU MOIETUPOBAHUM IETEPMUHUPOBAHHBIX 3(PbeKTOB
BHEIITHETO O0JIydeHUs B TAJIbHEMIIIEM Pa3BUTUN TEOPUU PaTUallIOH-
HBIX PUCKOB, B TOM YKCJIe U NP IPYTUX BUAAX OOIyIeHUs] OPTaHU3-
Ma YeJIoBeKa M XKMBOTHBIX. DTU COOTHOIIEHUS, TIO-BUIUMOMY, OYIyT
TaKKe IMOJIe3HbI ¥ HAUIYT MPaKTUIeCKoe IPUMEHEHNE B 00J1aCTH pa-
TIUOJIOTVH U PAIMAIIMOHHOM 6e301acHOCTH.

KnroueBble cioBa: demepmunuposanuvie 3¢gexmol, MeduanHas
appexmuenas 0o3za, meouanHas Aemanrvhas 003a, MOWHOCHb 003bl,
NOMEHYUAN 80CCMAHOBACHUS, NOPO20BAsl MOYKA, PUCK PAOUAUUOHHO20
nopaiceHus

ABSTRACT
Purpose: Theoretical development and practical application of a
generalized ratio of D5, — dose rate to assessment and simulation of so-
me deterministic effects of external exposure.
Results: The following generalized dependence is derived

Dy =(D,-6. )P /P) +6..,
where Ds, is median dose (generalized expression), which represents
median lethal dose (LDs) if lethal effects are studied, and median ef-
fective dose if non-lethal deterministic effects are investigated; P is do-
se rate; P", D, are threshold values of dose rate and median dose (co-
ordinates of the threshold point); 8 and 6_ are model parameters.

A notion of recoverv potential (U) in the exposed biological sys-
tem is introduced: U = (P”/P , (with P>, U —>0, and with
P=P", U=1). It is demonstrated that recovery processes for diffe-
rent dose rates in the considered biological system are ranged from
P to 20P" at a significance level of 0.05. As the practical applicati-
on example of the Ds,— dose rate model to assessment of determinis-
tic effects of external exposure, data from studies on the erythematic
human skin response after local radiation injury to X-rays dose rate
(calculated parameter values: B=1; 6_=548 R; D, = 1612 R;
P"= 3.5 R/min), and data on the mice exposure to *°Co y-rays dose
rates ranging from 0.62 to 42.16 R/min (calculated parameter values:
B=1;6_.=2094R; D;, =2094 R; P’= 0,2 R/min) were used. A ra-
tio of the generalized model of Ds,— dose rate to radiation determi-
nistic effects risks is established, based upon the Weibull distribution.

Conclusion: Mathematical ratios derived in the present study for
assessment of the external exposure dose rate factor in deterministic ef-
fect simulation are applcable in the further development of radiation
risk concepts and other types of human and animal irradiation. In ad-
dition, these relationships will be useful and practically applicable in
the area of radiology and radiation safety.
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