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TOCYAAPCTBEHHbBIH KOMHTET CCCP MO YINPABJAEHHIO
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Space crew radiation safety during space fiight.
Model describing the influence of spatial nonuniformity
radiation exposure on the generalized radiobiological
effect
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Hacrtoauiuii crangapr yCTaHaBJAHBaeT MAaTeMaTHYECKYI0 MOJEib
vyeTa BJHAHHS NDOCTPAHCTBEHHOH HEPABHOMEDHOCTH pPaAHANMOHHOIO
BO3AcHCTBHA HA 0000IieHHBIH paAHOOHOJIOTHYECKHH 3ddekT, Marcma-
THUeCKHEe BhIpaXKeHHUsl /s pacyera PaBHOLEHHOHW IKBHBAJIEHTHON HO-
3bl, MOIMHOCTH PABHOUEGHHOH KBHBAJEHTHOH /03bl H Ko3(¢uuhenra
PABHOLEHHOCTH pajiHallHOHHOTO BO3JdelcTBHd. CTaypapr MnpedHa3Ha-
yed A5 onpeaetenus o006uieHHOro pajauobuosornueckoro shpexra,
BEJUYHHB PAJAHAILKOHHOTO DHCKA 3KHIIAXKA, 2 TaK¥XKe KOHTPOJs palHa-
jHopHo# cHTyauun npu oleclneyeHHM paiHalHOHHOH (es30macioCTH

KOCMHYECKHX IIOJI€TOB.
TpeGoBaHus Hacrosllero cranjapra sBaswTca 00s3aTelbHbIMIL,

1. OBWHE NOJIOXXEHHS

1.1. PaBHoucHHAs 3KBHBAJEHTHAS Jo3a fABJseTcs JAO3HMeTpuuec-
KHM KDHTepHeM [Jf NpHBeleHHs 3(PdeKToB HepaBHOMepHBIX 00Jiyue-
HHH K VCJOBHSIM CTAHAAPTHOrO PaJHalMOHHOIO BO3JEHCTBHS.

1.2. PaBHOUEHHYIO 3KBHBAJEHTHYIO A03y HCIOAb3YIOT AJA ONpefe-
JeHHst o0o6uenHoil A03bl, pacyeTa paiMallHOHHOTO PHCKa 3KHOa)Ka
KOCMHUYCCKOrO ainapata B KOCMHUECKOM [loJieTe, a TakiKe NpH OlicHKE
M IPOTrHO3e PaAHAUMOIHOH CHTYyauHH.

1.3. Merox pacuyera paBHOLEHHOH 3KBHBAJIGHTHOH JA03bl OCHOBaH
Ha NpeACTaBJCHHH, UTO IIPH JKOOM NPOCTPENCTBEHHOM  pacnpejoie:

Hznnnne odruunarise

K
b ¢
@, MzparenscTBO cranaaprop, 1991

HactosmtRi CTALBAPT §ie MOMKCT GLITH NONHOCTERIO Wi HACTHuHO  BOCHPOH3BEXEH,
THPAMHKPOEAN KW pacnpoctpaned Gex paspemevns Focetanpapry CCOP



HUW IKBMBAJIGHTHBIX 103 10 Teqy 3¢dekT pafiHaUHOHHOrO BO3AEHCTBUA
ONPCACIAIOT 104€H NOTHOUIHX CTBOJIOBBIX KPOBETBODHBIX KJETOK.

I.4. Mctoa pacuera paBHOLCHHOH 3KBHBAJEHTHOH J03bl H K03(-
(QuuMenTa paBHOLMEHHOCTH PajHalHOHHOTO BO3JAEHCTBHA CJeldyeT HC-
110/1L30BATL NPH CPEAHETKAHEBbBIX 3KBHBAJCHTHBIX A03aX, He HPEBH-
AKX 3 38.

2, ONPEAEJEHHE PABHOUEHHOA 3KBHUBAJIEHTHOHN 1 03bl,
MOIIHOCTH PABHOUEHHOW 3KBUBAJIEHTHOHR A 03bl
H KO3PDHUILKEHTA PAAUAUHOHHOIO BO3AEACTBUA

2.1. IIpn BO3ZeHCTBHH HCTOUHHKOB HOHH3HDYIOUIHX H3JYUYEHHH C
MOIILHOCTbIO 3KBHBaJEHTHOH 103kl B NPEACTABHTE/AbHBIX TOUKAxX Kpo-
BEeTBOPHOW cHcTemul, onpefeneHHnx 1o [OCT 25645203, wmeuee
5 ¢3B/cyT PaBHOUEHHYIO 3KBHBaJdeHTHYIO n03y (G), ¢3B, H MOUIHOCTB
paBlioieHOH IKBHBAJeHTHOH a03bi (G), ¢3B/cyT, BHUHCAAIOT 110 dop-
MyJam:

G = Y, I(r);

." o \“‘ . b d ]
(s = "j"JiD(ri)r (1)
L
rae n;— pacupeaedielite KpPacHOTO KOCTHOrD MO03la 10 I[pecTaBH-
TCJALHLIM TOYKAM KPOBETBODHOH CHCTEMBI, YKaszaHHoe B

TabJua. 1;

-

D (r;} — sxBunajeurHad 103a B (-H NpeACTaBHUTEJLHOH TOYKe, C3B;

D {r;} — MomocTh 5KBHBAJEHTHOIN 103bl B [-H  [pEACTABHTENbHOH
TOUKe, C3B/CYT.

2.2. 3xsuBAJCHTHVIO 103y (D (r;)}) B 0oTAeJbHOH MpeACTaBHTEIbHOH

TOM Y q)aHT()MEI F; PACCHHUTLIBAOT [1O (bopmy.ne
-~ L ax —
P T 4 .
D(r)= S DE)G, r) AL )
=1

riae D(E) -— JIXBHBAJCHTHAdA 1034 34 CJ10eM TKAdHE2KBHUBAJJEHTHOrQ Be-
ecrnsa T‘OJTHIH’HOﬁ E apd HOPpMAaJbHOM nmaileHuu HSJIY'-IE'
HUA,

o (3, r;) — QVUKIHA  IKPAaHHPOBAHIOCTH i paccMarpHBAaeMOH
.ilp&,’lCTaBHTCJIbH‘Of;i TOYKH, KOTOpasn onpejaenserca B CO-
orsercmaun ¢ TOCT 25645.204.

Mpumeuannsn
il. [Ipy pacueTe 3KBUBAJGHTHO#H 03Bl KO3(PPHHHEOHTH KduecTBa KOCMHUECKHUX
A3ayuenand oupegeasior no ['OCT 25645.218.
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2. Ilpy BbYHCNEHHH (DYHKUHH 3KP3HAPOBAHHOCTH AJsA aHTponoMopdHoro ¢anto-
Ma KOOpAHHAaTH TOYEK ero MOBepXHOCTH 3amawT B cootserctsHd ¢ I'OCT 25645.203.

2.3. B Tex cayuasix, Korjia mnpH BO3LCHCTBHH HCTOUHHKOB HOHH3H-
PYWOLIKX HM3JyvyellMid 3KBHBAJCUTHBIE A03bl B NPEACTABHTENABHBIX TOM-
Kax KpPOBETBOPHOIt TKaHM He npeBbiwaiorT 50 c3B, paBHOLEHHYK 3KBH-
FajgenTHylo 103y (G), c3B, BHUHCASIOT N0 (opMmyse

G;D4ln2gem)(*ggﬁ)h (3)
| i L\, 1

roe D, — napamertp, pasubiit 120 c3B.

2.4. B cayuaax, Korjla sKkBHBaJIeHTHaAsl J03a B OTAeJbHBIX NPEACTa-
BHTEJBHLIX TOYKAX KPOBCTBOPIHOH cHcTeMHl MpeBbiuiaer 50 c3B, pas-
HOLLeHHY10 3KBUBaJeHTHyI0 103y (), ¢3B, Beruucasior no gopmyae

G:‘:.DO _— ]nE"/‘uli(%)_)_ exp — LH.,_Q._(_{Q._._._ ], (.J,)
i i . -
D (D(r;)) J

rie Dy B ng-— napaMmerpsl, paBHble COOTBETCTBEHHO 55 C3B #
1,55;

Dy (D) n n(D) — napaMeTphl, 3aBUCSlLIHe OT MOIIHOCTH 3KBHBa-
JeHTHOH 7103bl D), c3B/cyT, KOTOpble OIpelensd-
10T 1o dopMynam:

{tt upn D> 4-10°
: _ 4000 \ 0,18 ) . R
DyD)==3 55 ‘“.—") pu 50 D<4- 107 (M
20 * P Hpu D<50) "
I UPH D>4-108
1,0 0007 LIpH D <400,

[Ipumeuanne Tlpy pacuerax DaBHOLEHHOR 9KBHBAJNEHTHOH 03K OT MPOTO-

P . -
HoB CKJI u BhuHclenuu 3nauenuit napamerpoB Do(D(r;)) u n(D(r;)}) ncnoabaywoT
MaKCHMaJbHOe  3HaueHue  MOLIHOCTH  SKBHBAJIEHTHOM  J03W  0Js  paccMat-

—

piBaeMoro coGuITHA, KOTOpOe NPHHHMAIOT pasHbM 1,75 D(ri).
2.5. Kosddpuunenr paBHOLCHHOCTH paAHalHOHHOIO BOB/ACHCTBHA
(KP) BuuncasiioT no dopmyae
D

mi
N

KP=G'D=G/ { mD)-DdD, (7

D
Cmin
rae m(D) —ponss Maccel Tesna, 3KBHBAaJeHTHas Jlo3a B KOTO-
poli sakJloueHa B AHanazoHe D—D+dD.



FrOCT 25645.219—90 C. 4

[1pumep pacuera Ko3(hHUUHEHTA PABHOLEHHOCTH paAHAlUOHHOTO
Bosaeficrust nast npotoHop CKJI npHBeleH B NMPHIOMXKEHHH.

2.6. B clyuae Bo3NeHCTBHSI HOHH3HDYIOUIHX H3JyueHHH C MOIL-
HOCTBLIO SKBHBAJEHTHOH L03Bl B NIPEACTABHTEJIbHEIX TOUKaxX KPOBETBOP-
HOH cHCTeMBl MeHee 5 ¢3B/CyT M KO3(p(HIHEHTE [POCTPAHCTBEHHON
HepaBHOMEPHOCTH paclpele/eHHs 3KBHBAJEHTHOH A03bl MeHee 2 KO-
ahpHLIHEHT DABHOIEHHOCTH DAaJAHAlLlMOHHOTO BO3AEHCTBHA MOKHO NpH-
HATb paBHBIM 1.

Ta6auma 1

OTHoCHTe/bHOE pacnpejieneHie aKTHBHOIO KPACHOIO KOCTHOTO MO3ra
0 NPeACTABHTENbHBIM TOUKAM KPOBETBOPHOH CHCTEMBI AJf Pa3JHYHBIX
tdhanToMes moneau Teaa yenoseka (FOCT 25645.203)

AntponomopdHblil Il unuappugeckut
danToM dbaHTOM
Homep npencrasuTenbHOR
TOYKH

Tig 7 N %

:1 '1 '44,‘5 <ll 55,‘5

4 - 26.5

5ub 1.5 12.0
7 5,5 —

8 14,0 23,0

g 7,5 23,0

10 4.0 —
'kl 5,0 —
12 2.5 —_
13 17.8 —
17 u 20 15,5 —_
I8 u 19 12,5 _—

g
2

Bceero



C. 5 TOCT 25645.219—90

ITPH/JTOKEHHE
Cnpasounoe

PACYET KO3 dHUHEHTA PABHOUEHHOCTH PALHAUHMOHHOYO
BO3JEHCTBHSA NMPOTOHOB CKJI

Pacuer ko3(duLHeHTa pPaBHOLUEHHOCTH pPAJHAUHOHHOrO BO3JEHCTBHY OCYILECTB-
asior mo ¢opmyaaM 4—7. Ha ueprexke B KawecTBe NpHMepa NPEACTABJIEHH pacyerT-
Hble 3HAYeHHN KOpGHUHEHTOB PaBHOUEHHOCTH PAaAHAUHOHHOLO BO3AEHCTBHA B 3aBH-
cuMocTy ot datoerca nporonos CKJl ansg crexTpoB ¢ pasinyHOi XapaKTepHCTHYEC-
‘KON MKECTKOCTbI0 Rp NpH TOJIIHHE 3alUHTH KOCMHYeCKoro amnmapata | u 6 rfcm?.

3aBHCHMOCTb KO3()(HLUHEHTa PABHOLEHHOCTH DAJNHALUHOHHOIO
BO3AefCTBHA OT BeJHuMHBLI (uioeHca nporoHoB CKJI

Kko=G/0
10

/

1
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2 -
0}0’ 1 11111111’ 1 a1 dog il -l Lol
08 2 4 wt 2 4 % 2 4 10'"2

By’

INNpumewanne Kpusbe 1, 2, 3, 4 u § gAsn CHEKTPOB MPOTOHOB ¢ XapaKre-
PHCTHYECKOH JKeCTKOCTBIO, paBHOH  coorBercrBeHHO 50, 80, 100, 150 u 200 MB.
‘Cnaoiunple KpHBEE A TOJWHHB 32UIMTH ] T/cM2?, NYHKTHDHBE Ads 6 /cMi.



FOCT 25645.219—90 C. 6

Marepiia/ibl, nNpeACTaBJAGHHBIE BA YCPTEKE, NOKa3LBAKWT, UTO OUCHKH 3HAUEHHR
k03D DHUHENTOB PaBHOLECHHOCTH paJHAUHOHHOIO BO3AEICTBHA, KaK M 3&BHCHMOCTb
KO3 QUUKENTOB DABHOUEHHOCTH OT (hIoeHca NAPOTOHOB, HaudHag C NOPOTOBOro €re
anauvens Yy, MOTYT OLITL HOAYYEHBL Hd OCHUBC CTCIIEHHCIT (PYHKIHH

) (jrl W
KP==yf - "] Tz
s
A
[Moxkazatean crenenu o pasen 0,29 w 0,31 Aag TOAWHH 3amMTH | ¥ 6r'cw’ Co-
OTBETCTBCHHO, JHAUeHHs MapaMerpos a H Uy npegcrasiaeHsl B tada. 2.

TaGiaunma 2

3navenns napameTpa a M (aoeHca npoToHoB Oy AJH ONpeleNeHHs
KoapdhuuHenTa PABHOUEHHOCTH PajHALMOHHOTO BO3JEHCTEHA NPOTOHOB
¢ PAa3JMYHOM XapakTePUCTHIECKOH XKeCTKOCTbI0 CneKTpa Ry

XapaxkTepuCTHUECKAR HeCTKOCTh Ro, MB
Hapa. | Tonumua |~ ——p—- = ' BRGSRRG S -
3a Thi,
MeTp i 50 80 f 100 | 150 200
patwppe- T T ST R T T T e r Pt v s [ == ‘ Imo oTTooLintme
1 0,36 049 | 055 0,65 0,72
a 6 0,85 082 | 077 0,70 0,64
| |
1 108 2. 108 ‘ 2.108 2. 108 3108
D 6 | 100 2.10¢ oz 10 4.10° 1,6- 1010
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