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IToHcKoM Ja!3HCHMOCTH .D.OJa - 3<f><f>eKT HalJaJIH JarmMaThCR .necj{TKH neT HaJa.n 

[1-8) , O.ll.HaKO npo6neMa npOrH03a nOCJIC.ll.CTBHH o6ny'ICH11R JIIO.ll.CH, B lJaCTHOCTH 

MaJibiMH .ll.03aMH pa.nHal.{HH, .naneKa OT caoero perneHHR [91. HaH6onee RpKHM 

npHMCpOM HCpC!IICHHOCTH npo6JICMbl $1BJIRIOTCR ,llBa B3aHMOHCKJIIOlJa!Oll.IHX .npyr 

,llpyra npOrH03a nOCJIC,llCTBHH o6ny'leHHR JIIO,llCH B pe3yJibTaTe '1CpH06biJihCKOH 

aaapHH [10,11). 0,!1.HH 113 HHX BCll.laeT 0 TOM, 'ITO 11 
... aBapHR Ha qA3C npHBC,llCT K 

300 000 JICTaJibHbiX HCXO,llOB OT 3JIOKa'ICCTBCHHhiX onyXQJICH ... 11 [10); BTOpOH 

HH<f>OpMHpyeT 0 TOM, 'ITO nony'ICHflbiC HaCCJICHHCM ,ll03bl 06Jiy'ICHHR npe,llOTBpaTHT 

20 000 JleTaJibflbiX HCXO,llOB OT paKa B pecny6JIHKaX, nOCTPa,llallWHX OT aaap1111 Ha 

· qA3C [II) . .[(pymM npHMCpOM HBJIHIOTCH peKOMCH,llal.{HH 0 npe.nenax ,ll03 (TI.[() 

o6Jiy'ICHHH JIIO,llCH. MKP3 CO'IJia n.n; HCJl.OCTaTO'IHO MaJibiMH H peKOMCH,llOBaJia 

CHI13HTb HX [12), B TO BpCMH KaK pH,ll cneLI!iaJlllCTOB paccMaTpHBaCT JTY 

pCKOMCH,llaf..IHIO KaK HCOnpaB,llamiyiO H paCTO'IIITCJibHYIO, a aBTOp pa60Tbl [13) C'ICJI· 

npHHRTHe ee 11 pHcKoBaHHbiM II ... 113-Ja onacnocrif npH'IHHHTh uenocpe.ncrRCIIHhiH 

B~C,ll 3,ll0p0Bb!O JIIO,llCH." 06a 3THX npHMCpa HBJIHIOTCH CJIC.D.CTBHCM TOro, lJTO 

aBTOpbl nporH030B, CYIK.llCHHH H peKOMCH,llaUHH onnpamlCb 11a pa3JIIl'lllbiC 

3aBHCHMOCTH ,ll03a - 3<f><f>eKT ,llJIH O,llllllX H TCX IKC pa,llHaUHOIIIIOH o6cTa!IOBKH H 

YCJIOBHH. B 3TOH CBH311 MOIKCT 6h1Tb onpaB,llaHHbiM ll aKTyaJibHblM nOHCK IIOBbiX, 

6onee nO,llXO,llHlliHX H 3<f><f>eKTHBHbiX 3aBHCHMOCTCH ,ll03a - CTOXaCTJl'ICCKHH 

" 
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pa,JJJ106Honom4ecKHH 3<f)<P.e.~<T; f ~~J·opbHH ACecropoHHe onHChiBamt 6bi BCIO 

COBOKynHOCTb pe3yJihTaTOB Ha6JIIO,li.CHIU!, JIYlJIIIC OCBCII\aJIH COCT0j!HJ1C np06JICMhl 11 

.D.aBaJIH . 6bi 6onee onpe.D.eneHHhiH nporHo3 nocne,li.CTBHH o6ny}IeHitjJ, B qacrHocTH 
• '··~ .. ,. • ·'• .• ,, • ,_. ~ :·- .-·. ·-··· '' • -'"~·: •'-•" __ , •. '• '.-: ·' ·~-- ·.-· -->·1'•.! •.L 

npH MaJih!X ,li.03ax.3a,ll.a4a HaCTOjJII\CH ;pa60Tbl B.'I:OM, lJT0.6,hi ,li.OCTHlJh,,3TOH 1..\CJIH 
... ' • : • , . • , ,, , :. • " , • , •-' •_ • . .:- ' ' --' • ' ' • ~' _ • ,•' .1 • ·-: • , ', ~ , •-'' • •·'· ':. i: <~ 1-' > , -.· "-" •4 '-: <, • r 

XOU! 6bi,lJaCTI1lJHO. 3<!BH<;l{M9CTh',ll.03~ ;:,3<f>_<f>eKT11- 01..\CfiJ(f! _K03.<f><f>J:I~l1CHT~~iP;l{Cl\a 

nOJIYlJCHhl_ '·. Ha OCHOBC •.. M(),li.CJ1l1 .' .D.BYX•; 3al1\HTH~IX,, peaKgHH. _.<A3~),., ,,, ,nep;~<?e 

npH6nmKeHHe KOTopoii npe,ll.craBneHo Bpa6oTe [15]. ~-.. ,' .·, _, ... · :: •... " ::• ... ·, 

: ~ ! } 

:; OCHOBA MO)l;E.JIII .[(3P 
-.• <--;: 'i ; ' .. '; .. : r: _,. ~ ~ - .. ~.,, ~· ,j-_'•;; 

. f;i -~t---i; t~ ~< '~.~ 
OcuoBHbie coo6pa1KeHHjJ 11 ycnoBHjJ, noiioiKeHHble B ocHoBy MO,llCJII1 .[(3P H 

<f>opMyn, cne.ny10mHe: 1: PaccMarpliBamic51'-'i>a.liiio6Iibno"rn<ieci<lie- 3'c\J<t>eid~~. 
KOTOpblC HBmiiOTCjJ pe3yJibTaTOM CJiyqaH~i?!.~~~Q6_~1T11H}B TOJ'1 ,~HCJIC 11 HX 1..\CllO'lJKH. 

'· t; -. ~ i 
2. B KalJeCTBe 6110JIOrH'lJCCKHX o6bCKToil'· MoryT 6hiTh JII06bie cnoco6Hbie K 

caM03all.IHTe opr~tHH3Mhi. .3; 3ali\HTHajJ. CHCTeMa; peaJII13y"e'rcjJ 'B JJ.BYX ·COCTaBJijJIOII\HX 

peai<~11i-i 'o{n'aHH3Ma, 'o~Ha'H3'i<o1'ophix~<inp\:w!n5iCTc~ 'B'po)!{,neHHoii ·11n;' a: JJ.pyraj{ -

a~anTHIHiJ if \i'i ':p'a.~lio..JynC+sl-lre.ITbHOCTHr.i:H. '·'4Y 3H:alJeH'J15! o'l!n" :dnpe.rten5noTCHF' B 
.~-,·;-; .... :1::-·n;· C}~l-··;.:if')f.··:;;:::~t-;J-,,-, '::'-:'·.ru·J r ~~ •! f\ \1.t.': 1.-·J;1·,-·•···r,·'r-·~-!n 

OCHOBHOM, BHyTpCHHHMH tpaKTOpaM11 opraHI13Ma·,. a 3HalJCHI1j!' ~a··-' BHClllHilMH 

<f>aKTopaMI1. 5. Bo3MOIKHOCTh aAanTHBHOH _p_ehl.{I1H .onpe.nenj{eT Ko3<f><f>11f..IHCHT 
·--·; ', { '}1 -- ; \ ·~~ -- ---~-~~ ___ -; ,,: _ __ .. -

,ll.eecnoco6HOCTH pe3epBa 3a~HTHOH 'ci-!CTCMbi' V. 6. 06nylJeHHC 110HI13Hpy!OII\HM 

H3nytieHi-ieM y'MeHhiiuief iinl-i)iiieni-mmaeT''lJacroTy F HnHBepo~TllocTi; W:3<f><f>eKTa, 

'lie' 06»3aTe.ri6J.t'o ·co:3.rtaBa:sl HciBhiH IiH.D.··ero ·-'pa;I~.Hal.\HOHHo~HHJJ.Yl.\11POBaHHhiH.·:~·,,,}., 

Coo6pa1KeHJ1jJ 3-5 HYIK.D.aiOic'jJ·B apryMeHTal(HI1, 'KoTopa~ ;qacTH'IHO iMmKCT. 6biTh 

3aH~CTBOBaHa 113 ony6JIHKOBaH~hj)(\P,a.6o;r:? -a ~qa~,l;l_:mo MO)J(CT CO,llCpiKaThCjJ B 
' _, .,, • ':c' ·--

ycnexe aHanHTHlJCCKOfO OllllC;lHlfjJ pe3ynhTaTOB 3KCnep11MCHTOB l1 Ha6niO,llCHI1H. 
z- --~: ·r\··r~ i \ . }.\ ·--~ \>-~r _11 } ::.:.:: \\-\ · · 

.[(rrj! BbiC!IIHX opraHH3MOB. ycraHOBnelio, iiio ''peaKQHjJ 'iiMMYHHOH CI1CTeMhl npH 

'lie~'tt~li~; 'inf~iiX.! nU66l BP~Hil~iic ~&Jakiopo'S': ~kna:dtiiiaerc'H'-li3 (i(Iiyx:;cocrarimiiOiivfX -

apb)K~ei.!Hb ~ii'~.zHinTim·Hciii; pa3~eiieH'Hbil( Hei<oro!ihi~(ripoMe)J(:YTkOM apeMeHH[l6]. 

;iia';':Kiicroiii1oMYiyposli&;;3<fJQierioB'·"a'AahTiiilfiy:KVl'peaKI.ttiiO;j:'o6uapy)in11mo B 

MHOfO'IIlCJICHHhlX OOhiTaX (CM.,HanpHMCp, [17,18]), a B ,li.OCTynHOH JIHTepaType 

oTcyTCTBYIDT KaKHC-JIH6o <f>aKThi, npoTHBopeqamHe coo6pa1KeHHjJM 3-6. 

;;,:-:';".-:-:::::-. ~. .. ~- .I c·.:...:,. :1•·"-•"- t.ilu.,-'-48 ll:Jw.t.ai}T 

f:;.:•:;.;m~; fiCC!Iei:li:lUII 
6HSJl~OTSKA . 
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«DOPMYJihl MO,ru:JIII .LJ.3P 

B ocHoay onHcaHHH 3aBHCHMOCTli ,n03a - 3cpcpeKT noJIO)KHM cpyHKUHIO f, 
onpe.n.eneHHYIO TaK, 'ITO npOH3BC)1.CHHC {l-We){ 6y.n.cr HBJIHTbC~ BCpOHTHOCTb!O 

· 1136e)KaTb croxacnl'lCCKoro 3cpcpeKTa npn o6ny'leHHH Jl030H H; 3.li.CCb We -

BCpOHTHOCTb 3cpcpeKTa B KOHTpOJIC (BepO~THOCTb CnOHTaHHOrO 3cpcpeKTa, cpOH). 

Tor.n.a aepoaTHOCTb 3cpcpeKTa, o'leBH.D.Ho;·ecrb 

w = 1- (1- ~)f. (I) 

llpeBbilliCHHe 3cpcpeKTa Ha.n. cpOHOM nony'lHM KaK pa3HOCTb W H We: 

~w = w- ~ = (1- ~)(1- f). (2) 

OTHOCHTCJibHbiH pHCK RR onpe.n.enHM KaK OTHOlliCHHe 

RR = _W = _1-_(.:.._1_-_W=J=-f 

~ ~ 
(3) 

<l>opMyJibl (J)-(3) llOHa)1.06HTCH npli cpHTHpOBaHHH pe3yJibTaTOB paC'lCTa K )1.aHHbiM 

3nH)1.CMHOJIOrH'lCCKHX Ha6JII0)1.CHHH. C l(CJiblO BCpH<jJHKal(HH M0)1.CJIH noTpe6yeTC~ 

eme <j>opMyna .n.na cpe.n.Hei1 'laCTOTbi noaaneHHH O)KH.D.aeMoro 3<j><j>eKTa F, KOTopyro, 

pyKOBO.li.CTBYHCb [12] H {I), MO)KHO COOTBCTCTBCHHO 3allHCaTb 

1 1 
F·= In-~ = In (1- W )f . 1- w c 

(4) 

<l>yHKl(HIO j HaH)1.CM nyTeM pelliCHH~ )1.H<j><j>epeHl(HaJibHbiX ypaBHCHHH, KOTOpblC, B 

COOTBCTCTBHH C H3JI0)KCHHbiMH OCHOBaMH M0)1.CJIH, MOryT OllHCbiBaTb H3MCHCHHC 

'lHcna oco6eif, H36e)KaBlliHX nopa)KCHHH np11 )1.03e H: 

dfn = - Jl nfndH , (5) 

dfa = (Jlnifn- Jlafa)dH, (6) 

r.n.e f,. - .n.ona oco6eif, H36e)KaBWHX 3cpcpeKTa (nopa)KeHHH) 6naro.n.ap~ BpO)K.li.CHHOH 

3a!liHTHOH peaKl(HH C pa.D.HO'lYBCTBHTCJibHOCTblO Jln; fa - .li.OllOJIHilTCJibHOC 'lllCJIO 

oco6eif, H36e)KaBlllllX nopa)KCHHH 6naro.n.ap~ a.n.anTHBHOH peaKUHH 3a!liHTHOH 
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CHCTCMbl C paJlHO'lYBCTBHTCJibHOCTb!O Jla 11 K03cpqmUHCHTOM pe3CpBa 

jlCCCnOc06HOCTH ee V. 

PeWCHHC nony'lHM ]lml JlBYX 'laCTHbiX CJiy'laCB, C nOMO!llbiO KOTOpblX MO)KHO 

onucaTb npHBOJlHMble B CJICJlYIO!liCM pa3]lene pe3ynbTaTbl Ha6JIIOJlCHHH. B nepaol\1 

CJiy'lae npliMCM 3Ha'leHH~ Jln, Jla, v He3aBHCHMblMH OT H, TOr]la pewe1111~MH 6yJlyT · 

fn = exp(-Jl 11H), (7) 

fa= 11:~~Jexp(-JLJ-exp(-JL 11H)]. (8) 

06mee 'lHCJIO oco6ei1 (B )1.0JI~X OT C]lHHHl(bl), 1136C)KaBWHX 3cpcpCKTa (nopa)KCHH~), 

nOJ!araeM CYMMOHj,, Hj, : 

f = exp( -JLnH) + P.:~~" [exp(-JLaH)- exp( -JL 11 H)]. (9) 

Bo BTopoM cny'lae npHMCM Jln HC3aBHCHMblM OT H, a Jla 11 v 3aBHC~lliHMit OT H, 

Tor.n.a peWCHHCM .li.JI~j,, 6y,neT (7), af, 3anHWCTCH CJIC.li.Y!OLLIHM o6pa30M: 

fl /-1 II 

fa =eX[(- JJliiH){un J[vexr(-JLnH)exr(JJladH)]dH}. 
0 0 0 

KaK u B nepaoM cny'lae, o6mee tiHcno oco6eif, H36e)KaBlliHX 3cpcpeKTa, 
_J::,., 

cyMMOH f,, u fa. Bo acexcny'la~x 3Ha'leHH~ napaMcrpoa Jln, Jla, v 

y.n.oBJicraop~Tb ycnoaHJO 

. I 

! <
- 1-~ 

(10) 

6y.n.eT 

)1.0JI)I(Hbl 

(II) 

KOTopoe Bb!TeKaeT 113 Toro, 'l~O W He MO)KCT 6biTb oTp11UaTeJibHOH. AHamn (9) 

npu ycnoaHH (II) noKa3biBaeT B03MO)KHOCTb onucaHu~ ropMe3HCa 

(eM., HanpHMep, [11,14]), T.K. f MO)KCT 6b1Tb 6onbwe e.n.HHHL.lbl, a W~Wc npn v >I. 

Ko3cpcpH1.\HCHT pe3epBa 3all\HTHOH CHCTCMbl V MO)KCT npHHHMaTb H OTplll(aTC,1bHbiC 

3Hal.JCHH~, l.JTO 6y.n.eT CBH)1.CTCJibCTBOBaTb 06 ee YrHCTCHHOM COCTO~HHii. flpH ~taHbiX 

)1.03aX, KOr)1.a ~LnH<<i H MO)KHO orpaHH'lHTbC~ nepBbiMH .li.BYM~ lJJICHaMII 

pa3JIO)KCHH~ B p~.ll. 3KCnOHCHT, llOJIY'lHM 

J = 1 + Jln ( V- 1 )H. ( 12) 
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IIo.n.CTaBJI~ll 3TO 3Ha'IeHuefn Q>opMyny (2), 6y.n.eM HMeTb 

~W = (1- ~)(1- v)JLnH, ( 13) 

a ,li.Jl~ npOH3BO,li.HOH -

W' = ~W' = (1- ~)(1- V)Jln· (14) 

<l>opMyJia (13) llOKa3biBaeT, 'ITO npH MaJibiX ,[(03aX H BblllleynoM~HYTbiX ycJIOBI1~X 

a6COJIIOTHOC npeBbiiiiCHHe p11CKa np~MO.< nponopQHOHaJibHO ,[(03e, KaK 3TO 

nocTyJIHpyeTc~ MKP3 [12]. B TroM cnyqae .n.n~ npoH3BO.D.HOH 11 w· MKP3 

peKOMCH)J.yeT Hai1MCHOBaHI1C - K03<j><j>11LJ,11CHT BepOHTHOCTH CTOXaCTI14CCKHX 

3<j><j>eKTOB. 113 (J4) BI1,[(HO, 'ITO CfO 3Ha'ICHI1C MO)!(CT 113MCHl!TbC~ B IIIHpOKI1X 

npe.n.enax, 'ITO 11 OTMC'ICHO B pa6oTe [9]. 0TPHLJ,aTeJibHbie 3Ha'ICHI1~ 11 w 11 11 w' (v> I) 

6y.D.yT COOTBCTCTBOBaTb fOpMC3HCy. 

IIPOBEPKA MO)l.EJUI 

B HaCTo~mee npeM~ nponepKa npanoMepHOCTH H .n.eiicTBeHHOCTH coo6pa)!(eHHH, 

llOJIO)!(CHHbiX B OCHOBY MO,li.CJII1, B03MO)!(Ha JIHIIIb B CllOC06HOCTH OllHCbiBaTb 

pa3JIH4Hble no BH.D.Y H npOHCXO)!(,li.CHHIO Ha6JIIO,[(aeMble 3aBHCHMOCTH ,li.03a -

3<j><j>eKT C llOMOillbiO npe,li.JIO)!(CHHbiX <j>opMyJI, napaMeTpbl KOTOpblX HaXO,li.HTC~ H3 

ycnoBH~ cornacH~ pacC'IHTaHHbiX H Ha6mo.n.aeMbiX BeJIH'IHH (<j>HTHponaHHe). B 

Ka'ICCTBC Ha6JIIO,[(aeMblX BCJIH'IHH B 3llH,[(CMHOJIOfH'ICCKHX HCCJIC,[(OBaHH~X Dbt6epeM 

Wu RR, a jH F- B 3KcnepHMCHTax c KJieTKaMH. 

PE3YJib T A Tbl 3I111,ll.EMI10JIOfl1qECKI1X HAEJIIO,ll.EH11H 

0THOCHTeJibHbiH pHcK cMepTH )!(HTeneii XHpOCHMbi u HaracaKH, nepe)!(HBIIIHX 

aTOMHbte 60M6ap,li.HpOBKH, npe,li.CTaBJICH Ha puc.J [19]. J1HHH~MH yKa3aHbl 

pe~yJibT~Tbi pacqcra c noMOW,biO Q>opMyJtbi (3), napaMeTpbi KOTopoii onpe.n.eneHbi 

H3 ycno~l-i~-cornacH~ pe3yJibTaTOB pacYeTa H Ha6JIIO,li.CHHH; 3HatieHH~ We npuH~Tbi 

paBHhi~m oj ,[(Jl~ TBCp,ll.biX paKOB [20] H 0,0018 ,[(Jl~ JICHKCMHH [19]. I1p11 3THX 

ycnoBHliX napaMeTPbi npHHHMaiOT cne.n.yiOiliHe 3HatieHH~: i-tn = 0,66 3n-1
, 

)la=l;022 3n-1, v =0,95 .D.JI~ TBep,ll.biX paKOB 11 )ln = 0,4 3n\ Jla=O,I6 3n-1, v=I,02072 

,[(JI~ JICJiKCMHH. 
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0 10 20 30 0 10 20 30 50 40 

PH c. I. OTHOCHTCJibHbiH pHCK RR )!(HTeneii XHpocHMbi H HaracaKH, . Bbi)!(HBIIIHX 

OOCJIC aTOMHOH 60M6ap,li.HpOBKH: a) CMepTHOCTb OT JICHKCMHH, b) CMepTHOCTb OT 

BCCX BH,li.OB paKa KpOMC JICHKCMHH; • , fl, 0 - pe3y~bTaTbl 3llH,[(CMHOJIOflfliCCKHX 

Ha6JIIO,li.CHHH 3a BCCMH Bbi)!(HBIII~MH ( • [18], fl[20]) H TCMH, KOMY 6biJIO MCHee 40 JleT 

BO npeM~ 6oM6ap.n.HpOBKH (§- 95% .n.onepHTeJibHbiH HHTepnan [18]),- - Pe3YJibTaT 

<j>iinipoBaHH~ C nOMO~blO MO,[(CJIH ,[I.3P. 

ITo OCH a6CQHCC - ,li.03a o6JiytieHH~, cfp; no OCH op,li.HHaT- OTHOCHTCJibHbiH pHCK 

Ha pHc.2 npe.n.CTaBJieHa cpe.n.H~~ nnoTHOCTb nepo~THOCTH · cMepTH OT paKa 

JICfKOfO B 3aBHCHMOCTH OT ypOBH~ pa,li.OHa ,[(JIH .ll.BYX KO~OpT JIIO)J.CH: ropHopy,li.HbiX 

pa60'IHX [21] H )!(HTeneii HCKOTOpbiX OKpyroB CiliA [22]. 3<j><j>eKTHBHaH )J.03a 

)!(HTeneii ~Bn~crcH KyMynHTHBHOH .n.oJoii Ja BCIO npe.n.nonaraeMYJO 

npo.n.on)!(HTeJibHOCTb )!(lf3HH (70 ncr). 3Kcno3HUHH pa6o'IHX B maxTax B I PYM 

C03)J.aeT :?Q>Q>eKTHBHYIO .n.o3y E npH6JIH3HTenbHO 0,5 ~B [13]. <l>HTHponaHne c . 
noMOillbiO Mo.n.enn ,ll.3P BbmonHHJIH npH cne.n.yiOiliHX ycnoBHHx: W= _W/70 , r.n.e 70 -

3Ha'IeHHC npO,li.OJI)!{HTCJibHOCTH )!(lf3HH B fO,[(aX, a W paCC'IHTbiBaeTCH ~ llOMOillbiO 

(I) npH Wc=0,0056 [12]; HH)!(HHH KpHBaH pacctiHTaHa npH Jln=l 3n-1, Jla=0,5 3n-I, 

v=l,22, a nepxHHH - npH Jln=l 3n-1, Jla=0,644 3n-1, v=0,98. 3Ha'IeHHH_ napaMeTpOB 
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200 1 
1 50 

1 0 0 

50 

o 1 o 2 o 3 o 4 o 5 o E , c3B 
o 2 4 6 8 10 r/r 0 • 

Puc. 2. CMepTHOCTh JIIO,nei1 OT paKa nerKoro B JaBHCHMOCTH oT ypoBHH pa.D.OHa : 

• - B .IJ.OMax [22], 0 - B PY.IJ.HHKax [23], - - peJynhTaThi QJHTHpoBaHHH c noMOI.llhiO 

MO.D.CJIH )J,3P. 

. no OCH a6ci.(HCC - 3KCll03HQH5! pa.D.OHOM B PY.D.HHKaX B lJHCne PYM (I PYM=0,5 c3B 

[13]); 3cpcpeKTHBHaH .1J.03a E, C3B; OTHOCHTeJibHaH KOHI..IeHrpai..IHH pa.D.OHa, rfro 

Ha6niO.ll.CHIHI paKa nerKoro y )I(HTCJICH illBCI..IHH He CBH.IJ.eTCJibCTBYIOT 0 HaJIH'IHH 

ropMeJHca [24, 25). 

PE3YJihTAThl OnhiTOB C KJIETKAMI1. MJIEKOnHTAIOmHX 

Ha pHc.3 paJnH'IHbiMH CHMBonaMH npe.D.CTaBneHa tJaCToTa BbiXO.D.a .D.HI..IeHrpHKOB B 

KynhType nHMQJOI..IHTOB tJenoBeKa, HJMepeHHaH npH pa3nH'IHOH .D.OJe o6nytJeHHH· 

10° 

1 o-1 

1 0-2 

I 
I 

I 
I 

I 
I 

I 

?4
~· 

·La 
/ 1 

p?2/ 

(ro =37 EK . M'3). 1 o-
3 . 

·no ocH op.D.HHaT- nnoTHOCTh BepoHTHOCTH cMepTH W·lO s, ro.D. -I 

orpa)l(aJOT TOT cpaKT, 'ITO pe3epB Jal.liHTHOH (HMMYHHOH) CHCTeMbl ropHopy.D.HbiX 

pa60lJHX HH)I(C pe3epBa JamHTHOH CHCTeMbl )I(HTeneH B .IJ.OMaX. BH.IJ.HMO, 3TO 

CBHJaHO C .IJ.OllOJIHHTCJibHbiMH cpaKTOpaMH onaCHOCTH npH pa6oTe B nO.D.JeMHbiX 

rnaxTaX. npH'IHHY pa3JIHlJHH JaBHCHMOCTeH O.IJ.HOrO H TOrO )l(e 3QJQJeKTa B O.IJ.HOM H 

. TOM )l(e .D.HallaJOHe .1J.03 aBTOp [13) BH.IJ.HT B pa3JIHlJHOH MOI.liHOCTH .1J.03bl B .IJ.OMaX H B 

- rnaxTax: B PY.IJ.HHKax MOI.liHOCTb .1J.03hi Bhiiiie H noToMy cMepTHOCTb Bbiiiie, a 

rOpMeJHC oTcyTcTByeT. TaKoe o6bHCHeHHe [13] He HaXO.IJ.HT no.D.TBep)I(.IJ.eHHH B 

pe3yJibTaTaX pa60Tbl [23), B KOTOpOH llOKaJaHO, 'ITO C pOCTOM MOI.liHOCTH .ll.03bl 

OTHOCHTeJibHbiH pHCK He paCTeT, a na.D.aeT. AHaJIH3 JaBHCHMOCTeH .IJ.03a - 3QJQJeKT 

.D.JIH ycnOBHH pHC.2, 06bHCHHIOI.liHH pa3JIHlJHH XO.D.a KpHBbiX, npe.D.C'faBJICH B 

pa60Te [15]. .51BneHHe ropMe3HCa He HBJIHeTCH 06HJaTCJlbHbiM Cne.D.CTBHCM 

llpO)I(HBaHHH B .IJ.OMaX (HH)I(HHH KplmaH pHC.2). 3llH.IJ.CMHOJIOrHlJCCKHC pe3yJihTaTbl 
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PHc.3. qacTol'a BbiXO.D.a .D.HI..ICHTpHKOB B KYJihType · nHMQJOI..IHTOB tJenoBeKa B 

JaBHCHMOCTH OT .1J.03bl QJOTOHOB: 0 (26], ~ [27], 0 [28], fl [29] - 3KCnepHMeHT, --

pactJeT cornacHo MO.D.enH .[1,3P, 

KBa.D.paTHlJHOH JaBHCHMOCTH. 

--- - pactJeTbi cornacHo nuHeHHO -

no OCH a6CI..IHCC - .1J.03a o6nytJeHJ151, cfp; no OC!'f Op.IJ.HHaT - lJHCJIO .IJ.HI..IeHTpHKOB Ha 

O.ll.HY KneTKY 

QJOTOHaMH, a KpHBblMH H306pa)l(eHbl pe3yJibTaTbl ee QJHTHpOBaHHH C llOMOI.llbiO 

.ll.BYX MO.D.eneH. <l>!ITHpOBaHUe C nOMOI.llbiO JIHHeHHO-KBa.D.paTHlJHOH JaBHCHMOCTH 

BbmonHeHo aBTopaMH pa6oT [27] (HH)I(HHH KpHBaH) H [28] (BepxHHH KpnBaH). PactJeT 

C nOMOI.llbiO MO.D.CJIH )J,3P BbJnOJIHeH (4) npH CJIC.ll.YIOI.liHX JHalJeHHHX napaMerpOB: 

J.ln=100 fp-1, J.la=0,1 fp·l, v=1,00193. 3KcrpeMyM B peJynbTaTaX Ha6niO.D.eHHH 

nytJIIIe onHCbiBaeT MO.D.eJib )J,3P, KaK 3TO BH.IJ.HO H3 pHc.3. 
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3aBI1CI1MOCTb .BbDKI1BaeMOCTI1 KneToK HT29 onyxon11 lJeJioBeKa oT .U03bl o6ny'le!lmi 

,[(aHa Ha p11C.4 . .LJ:aHHblC 3KCnep11MCIHa 3ai1MCTBOBaHbl 113 pa60Tbl (30].Pe3yflbTaTbl 

~:~~ 1.00~ 
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P11cA. BbJ)I(I1BaeMOCTb n11111111 KneToK HT29 onyxon11 'lenoBeKa B 3aBI1CHMOCTI1 oT 

L(03bl o6JiylJeHml QlOTOHaMI1: 0 - 3KCnep11MCHT, ..... , ---- , - - pe3yflbTaT 

cjJHT11pOBaHI151 C nOMOIJ.Ib!O MO,[(CJ111 .LJ:3P. 

Ilo OCI1 a6CL\11CC - ,[(03a, crp; no OCI1 Op.U11HaT - Bbi)I{I1BaeMOCTb KJICTOK 

Ql11T11poBaHI151 c noMOIJ.IhiO Mo,nenl1 .LJ:3P npe,ncTaBneHhl TpCMH nHHI1HMI1. Kp11sa51 111 

TOlJCK 11306pa)l{aeT 3aB11CI1MOCTb OT ,[(03bl '411CJ1a KHCTOK (B ,[(OJ151X OT 1 ), 

1136C)I{aBWI1X nopa)I{CHI151 11 nopa)I{CHHbiX, HO BOCCTaHOBJlCHHbiX 6naro,nap51 

.uei1cTBI110 BpO)I{,[(CHHOH 3ali.II1THOH peaKL\1111 - /n (7). J111HI151 113 WTpi1XOB 

npe.UCTaBJ15ieT lJaCTb KJleTOK nopa)I{CHHbiX, HO BOCCTaHOBJlCHHbiX 6naro,nap51 

.ueiicTBI110 a.uanTI1BHOH 3ali.II1THOH peaKL\1111 -/a (cpopMyna (10)). CnnowHaH ni1HI151 

npeL(CTaBnHeT Bbi)I{I1BaeMOCTb KJleTOK, 51BJ15151Cb CYMMOH /n 11 /a. 

IIapaMeTpbi, onpe.ueneHHbie B pe3ynbTaTe Ql11T11poBaHI151, np111111Man11 cne,nyiO~J.~I1e 

3Ha'lJCHI151: Jln=0,625 rp·l, Jla=0,606 rp·l He3aBI1C11MO OT H, 3Ha'4CHI151 v 113MCH51JII1Cb 
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OT 0 .UO l, l B6J111311 ,[(03bl 0,15 rp B COOTBeTCTBI111 C Cl1rM011.UHOH QlOpMOH, 'lJTO 

03Ha'lano BBO,[( B .UCHCTBI1C a.uanTI1BHOH peaKL\1111 B6J111311 ,[(03bl 0,15 rp. Ilo,no6Hoe 

HBneHI1e Ha6n10,nan11 paHee (eM., Hanp11Mep; [31]). 

l13MeHeHI1e Bbi)I{I1BaeMOCTI1 spermatogonia Tl1na B np11 cpaBHI1TCJihHO MaJihiX .n;01ax 

pa3JII1'4HbiX BI1,[(0B 113JIY'4CHI1H npe,nCTaBJICHO Ha p11c. 5. 3Kcnep11MCHTaJihHhiC 
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P11c.5. Bhi)I{I1BaeMocTh spermatogonia Tl1na B nocne o6ny"l.eHI151 Mhiweii 

OTpi1L\aTCJihHhiMI1 ni10HaMI1 (B MCCTC OCTaHOBK11), HCHTpOHaMI1 11 QlOTOHaMI1. 

Ilo OCI1 a6CL\11CC - )J;03a 06Jiy"leHI151, crp; ITO OCM Op)J;MHaT - BbDKMBaeMOCTb 

.n;aHHhie nony"leHhi c cpoToHaMI1, Hei1TpoHaMI1 M OTp11QaTeJihHhiMM ni1-MC3oHaMI1 

(32]. 06Jiy'4CHJ1C QlOTOHaMI1 OT 11CTO'lJHI1Ka K06aJibT-60 H peHITCHOBCKOH yCTaHOBKI1 

BbinOJIH51JII1 C pa3JII1'4HOif MOIJ.IHOCThiO )J;03hl, 'lJTO OTMC'lJCHO Ha p11C. 5 pa3JII1'4Hh!MI1 

3HaKaMI1. l1CT0'4HI1KaM11 HCHTpOHOB npM o6ny"leHI1M HBJIHJII1Ch Pu-Be cMech, 

ycKop11TCJih lJaCTI1L\, reHep11pyiOIJ.II1H HeHTpOHhi- 14 M3B, 11 CI1HXpOL\11KnOTpOH, 

reHep11pyiOIJ.II1H HeHTpOHhi .n;o 3Hepm11 - 600 M3B. ABTOphi [32] npe,n;CTaBI1JIM CBOI1 
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pe3YJihT3Thl pa3)l,CJihHO .ll:J151 BCCX 3THX rpynn HCHTPOHOB. 0,z:J:H3KO HCRBHOe 

pa3JIH'lHC pe3yJihT3TOB Me)I(,D,y rpynnaMH )l,aJIO OCHOB3HHC npe,z:J:CT3BHTh HX Ha pH C. 5 

e,z:J:HHhlM H3HMeHOBaHHeM n annpOKCHMHpOB3Th np51MOH JIHHHeH B 

· nonynorapncpMn'leCKOM MaCWTafie C napaMCTPOM ~n = 10 rp·1• B COOTBCTCTBHH C 

' OCf!OBHhiMH npHHI..\Hfl3MH MO)l,eJIH TaKOe )l{e 3H3'lCHHe ~n npHHRTO npn paC'lCTe 

Bhi)I{HBaeMoCTn B cny'laRx o6ny'leHnR cpoTOHaMn n OTPHI.\aTeJihHhiMH nn-Me3oHaMn. 

3Ha'leHH51 OCTaJihHhiX napaMCTPOB CJIC.lJ:YIOI.I.\He : ~a = 6,25 rp·1, V = 0,9 B cnyqae 

cpoTOHOB n ~·=50 rp·l, v = -0,9 B cnyqae OTPHQaTeJihl-!hlX nn-Me30HOB. 

3KCTPAI10JI~H PE3YJThTATOB .[l;JIH OIJ;EHKM 

K03~~M:u;MEHTOBPMCKA 

llpe,z:J:CT3BJieHHa51 H BepncpHI.\HpOB3HH351 MO)l,eJib )].3P )l,JI51 onncaHHR 33BHCI1MOCTI1 

)1:033 - 3cpcpeKT fl03BOJI51CT BhJnOJIHRTh 01.\eHKH pa,z:J:H31.\HOHHOrO pHCKa np11 

onpe,z:J:eJiei-!HbiX 3Ha'leHmiX ~n, ~a H V .ll:J151 KOrOpT JIIO)l,eH C H3BeCTHhlMH )l,030Bh!MI1 

pacnpe,z:J:eJieHH51MH. 01.\eHHM, B 'laCTHOCTH, 3Ha'leHH51 K03cpcpHQHeHTOB Bep051THOCTI1 

cMepTeJihHhiX cnyqaen paKa Wm', cpaBHHB nx c peKoMeH,z:J:aQHRMH MKP3 n 

paC'lCTaMI1 no JIHHCHHOH MO)l,CJIH. 

Cpaeueuue 3Hawuuu W m, ua ocuoee cMepmuocmu om paKa :>!Cume!leu X upocUMbl u 

HazacaKu, nepe:>!Cuezuux amoMHY/0 6oM6apoupoeKy. 

3Ha'leHHR Wm' ,z:J:JIR no)I{H3HeHHOro pHcKa ecTh: 

Tsep,z:J:hiH paK (6e3 neliKeMHH) 

-cornacHo (14) np11 Wc=0,2 

-cornacHo MKP3 [12] 

·Bee paKH 

:-:-<:OrJiaCHO (14) 

-cornacHo MKP3 [12] 
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Wm'=2,6-10-2 3n-1, 

Wm'=4,5· 10-23s-1. 

Wm'=1,8·10-2 3n·l, 

Wm'=5,0·10·2 3n·1• 

CpaeHeuue 31/G'leuuii w,,· ua ocuoee c.HepnZHocmu om paKa !le2Kozo zopuopyou&l.\ 

pa6o'lux. 

3HalJeHI151 Wm' 6e3 nonpaBKI1 Ha nO)I{I13HCHHhiH p11CK ecTh:· 

-cornacHo (14) np11 Wc=0,0056 

-cornacHO Jli1HCHHOH MO)J.CJII1 

Wm'=t,9-J0-2 3s-1, 

Wm'=t4·10 -2 3s-1. 

PA3MbllllJIEHMH HA.[l; PE3Y Jib TATAMM 

0 MOOeRu Jf.3P. llpe,z:J:CTaBJICHHble pe3yJibTaTbl flOK33biB3IOT XOpOWHC 

B03MO)I{HOCTI1 MO)l,CJIH .ll:Jl$1 Ofli1CaHH51 pe3yJibTaTOB HafiJIIO)l,CHI1H KaK Ha ypOBHC 

KJICTO'IHOH nonymii.\1111, TaK 11 Ha ypOBHC nonyJIRI.\11H JIIO)l,Clt. B OCHOBe' TaKHX 

B03MO)I{HOCTCH JIC)I{HT np11Hl.\HO pa3)J.eJICHI1ll 3all\HTHOH peaKI.\1111 opraHl13Ma Ha )J.BC 

COCT3BJllllOI.I.\11X, KOTOpbllt, BH)l,HMO, peaJII13YCTCll Ha KJieTO'lHOM, TK3HCBOM 11 

opraHH3MCHHOM ypOBHl!X pa3JIH'lHblM11 33ll\11THb!MI1 CHCTCM3MI1, HO OO.lJ:OfiHhlM 

o6pa30M, 'ITO 003BOJil!eT onm::aTb 3all\HTHYIO peaKI.\11IO O)l,HI1M 11 TeM )l{e- perneHHCM. 

)].Be COCT3BJll!IOI.I.\11X 3all\HTHOH peaKI.\1111 onpe,z:J:eJil!IOTCll KaK BHYTPeHHI1MI1 

(reHCTI1lJeCKI1H CTaTyc, B03paCT, 3THH'leCKal! np11H3,z:J:Jie)I{HOCTb H .ll:p.),. TaK H 

BHCWH11MH (CTpCCCOBble CHTY31.\11H, KypCHI1e, OHTaHHe 11 .lJ:p.) cpaKTOpaMH. 

Onpe,z:J:eneHHbie H3 ycnoBI1R cornacHll pacclJHTaHHhiX H Ha6mo,z:J:aeMbiX 3Ha'-!CHHH 

BCJIH'IHH W, f. W, RR, f, F, napaMeTpbl ~n, ~La 11 v l!BJIRIOTCll 3cpcpeKTHBHbiMH 

3Ha'leH11liMH, nony'-!eHHhiMI1 no Ha6JIIO,z:J:aeMOMY 3cpcpeKTy. B c11ny Toro, '-ITO 

Ha6JIIO)l,3CMblX 3cpcpeKTOB MO)I{CT 6h1Tb MHO)I{eCTBO, TO 11 3Ha'-!eHHH napaMCTPOB 

TaK)I{C 6y,z:J:eT MHO)I{CCTBO. llpHBC,z:J:eHHC 3cpcpeKTOB K KaKHM-TO CTaH,z:J:apTHblM 

ycJIOBHl!M (Hanp11MCp, K nO)I{l13HCHHOH BepOl!THOCTI1 JICHKCMI111 11 "cTaH,z:J:apTHhiM" 

BHYTPCHHHM 11 BHeWHI1M cpaKTOpaM) ,z:J:aCT B03MO)I{HOCTb nOJIY'-111Th '"cTaH,z:J:apTHb!e" 

3H3'-ICHHll ~n, ~a 11 V. llpH 3TOM Ba)I{HO 3TH 3Ha'-!eHH51 CBl!3aTb C ·KaKIIMH·JIHfiO 

I<OHTPOJI11pyeMhlMH napaMeTPaMH, onpe,z:J:eJil!IOI.I.\HMH COCT0l!HI1e H CTeneHb 

)l,eecnoco6HOCTH 33ll\HTHOH CI1CTeMbl. HanpHMep, .ll:Jlll 'lCJIOBei<a, 33ll\HTHal! CHCTeMa 

KOToporo onpe,z:J:CJll!CTCll HMMYHHOH CHCTeMOH. Tai<HMH napaMCTPaMH MOfYT fihiTb 

lJHCJIO JIHMcpOI.\HTOB ll HX COCTaBJil!IOI.I.\HX B KpOBH. 
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Mo.nenh ,[(3P no3BOJIHeT omtcaTh pa3Jil1'1Hhie 3aKoHoMepHOCTH B 3aBHCHMOCTH ,nOJa 

- JtjltjleKT, Ha6mo,naeMhie B UOCJIC.[lHee ,neCJITHJICTHe: CBepX'IYBCTBHTeJihHOCTh (30], 

6HMO.[laJihHOCTh (33], HaJIHlJHe T.H. UJiaTO (34] (CM. pHC. 4). BMeCTe C TCM OHa B 

npe,neJihHOM cnyqae (J.!H<<l) npe,nCTaBJilleT JIHHeliHyiO 3aBHCHMOCTh CO BCeMH ee 

npeHMymecTBaMH [12]. 

06 aoanmuellOM omeeme. A.nanTHBHhiM OTBeTOM (a.o.) npHHHTO Ha3hiBaTh ... 
3all.{HTHhiH 3cpcpeKT MaJIOH .[l03hl npe,nBapHTeJihHOrO 06Jiy'leHHll OT ,neHCTBHll 

nocne,nyiOmero pa3oBoro o6ny'leHHH, KOTopoe MHoro 6onhUie, '!eM nepBH'!HaH 

,n03a (17]. <PopMaJIH30BaHHhiM onpe,neneHHeM a.O. MO)I{HO Ha3BaTh pinfiOCTh Me)l{_ny 

3Ha'ICI-IHHMI1 JtjltjleKTOB nopa)l{eHHll 6e3 npe,no6ny'leHHll H C npe,no6ny'leHHeM. 

TaKaH pa3HOCTh cTaTHCTH'IeCKH 3Ha'IHMO OTJIH'!Ha OT HYJIH JIHUih npH HeKoTophiX 

OllTHMaJihHhiX YCJIOBHHX, a 3TO 03HalJaeT, 'ITO B BhiUienpHBe,neHHOM onpe,neJieHHH 

a.o. - llBJieHHe pe,nKOe. He CJiy'laHHO MHMO Hero npoUIJIO 60JihUIOe KOJIHlJeCTBO 

Hccne,noBaTenefi. BMec'ie c TeM a.namHBHhiH HMMYHHTeT (a.H.), KOTOphiH HBJIHeTCH 

O.[lHOH 113 ,nsyx COCTaBJIHIOLI.{HX 3aJl.IHTHOH CHCTeMhl opraHH3Ma, - 51BJICHHe 

nocTOHHHOe [16]. HecooTBeTCTBHe B HBJieHHHX a.o. 11 a.H. (KOTOphie, BH.D.HMO, 
• . • • • ., . .... • (Jo •• 

HMCIOT 06Il.{yiO npHpo,ny H HCTOKH npOHCXO)I{.[leHHll) ycTpaH;eTCll, eCJIH a.O. 

onpe,neJIHTh KaK pa3HOCTh MC)I{.[ly 3HalJeHHllMH JtjltjleKTOB nopa)l{eHHll 6e3 

npe.no6ny'leHHH 11 c npe.no6nyqeHHeM, o6ycnoBneHHhiX a.namHBHhiM HMMYHHTeTOM 

Mll )KHBOTHhiX, H a,nanTHBHOH peaKl(HeH Mll JII06hiX opraHH3MOB, cnoco6HhiX K 

caMo3all.{i1Te. TaKaH peKoMel-l,naQHH HBJIHeTCH B HeKOTopofi CTeneHH cne,ncTBHeM 

ycneUIHOro npHMeHeHHll MO.[leJIH ,[(3P .[lJill OllHCaHHll npe,ncTaBJieHHhiX pe3yJihTaTOB 

Ha6JIIO.[leHHH H cnoco6HOCTH o6bHCHHTh Ha e,nHHOH OCHOBe ynOMHHYThie BhiUie 

· 3aKOHOMepHOCTH (30, 33, 34]. 

0 3aeucUMocmu 003a -31/JrjJeKm. AHaJIH3 ¢opMyn Mo,nenl1 ,[(3P H npe,ncTaBneHHhiX 

pe3yJihTaTOB llOKaJhiBaeT, 'ITO HaJIHlJHC 

nocne,nCTBHH o6Jiy'leHHll - 3aKOHOMepHO. 

onpe,neJIHeTCll pa,nHO'IYBCTBHTeJihHOCThiO 

Heonpe,neJieHHOCTH B Ol(eHKaX 

3aBHCHMOCTh .[l03a - 3cptjleKT 

HH.[lHBH.nyyMa HJIH KOrOpTbl 

(nonyJIHl(HH), pe3epBOM HX 3all.{HTHOH peaKl(HH, KOTOpaH, B CBOIO O'lepe,nh, 

Onpe,neJIJieTCll cpe,nOH o6HTaHHll H ycJIOBHHMH o6ny'leHHll. 5J:pKHM npHMCpOM 

14 

CKa3aHHOrO llBJilliOTCll npHMO npOTHBOUOJIO)I{Hbie 3cptjleKThl o6nyqeHHll pa,nOHOM B 

3aBHCHMOCTH OT ycJIOBHH o6nyqeHHJI: HaH60JihlliHH ymep6 - ,nJill ropHHKOB C 

CO'IeTaHHeM y HllX MHOrHX He6naronpHHTHhiX . tjlaKTOpOB H 6naronpHHTHhle 

nocne.ncTBHH o6ny'leHH51 M51 npo)I{HBaiOJl.IHX B .noM ax B CIIIA, a TaK)I{e · npH 

npHH51THH . pa.[lOHOBhiX BaHH ,nJI51 HeKOTOpblX KaTerOpHH 60JihHhiX. IlpH. 

nporH03HpOBaHHH UOCJIC.[lCTBHH o6ny'leHH51 CJie.[lyeT TaK)I{e npHHHMaTh BO 

BHHMaHHe ypoBCHh Bpe.D.HhlX Cll~HTaHHhiX 3cptjleKTOB. 0TCYTCTBHe ropMe3HCa y 

nonyJI511..1Hil UIBC.[lOB, B03MO)I{HO, 06b51CH51eTC51 llOBhiUieHHhiM eCTeCTBeHHhiM 

pa.nnaL.~HOHHhiM ¢oHOM B IliBeQHH npn 6onee 6naronpH51THhiX .npymx ycnoBH51X 

(MeHhUiee 3Ha'!eHue We no cpaBHeHHIO c aMepnKaHl(aMH). 

0 K03r/J!/Ju!.fUeHme DDREF (Ko3¢tjlnQHCHT, Y'IHThiBaiOLI.{HH JtjltjleKTHBHOCTh .[l03hi H 

MOLI.{HOCTH .[l03hl). 3TOT K03tjltjJHl(HCHT 51BJI51eTCll, B CYLI.{HOCTH, OTHOUieHHeM 

W'(H)/W' (H~O) 11 MO)I{eT 6hiTh onpe.neneH c noMOLI.{hiO .naHHhiX pHc.5 H3 

pa60Thl (15]. l-13 HHX cne.nyeT, 'ITO npH H>0,3 3B (,nHanaJOH .[(03, npH KOTOpOM 

nony'leHhi cTaTHCTH'IeCKH 3Ha'IHMhie pe3yJihTaThi) 3Ha'!eHH51 DDREF npeBhiUiaiOT 

LIH¢py 2, HCnOJih3yeMyiO MKP3 ,nn51 ycTaHOBJieHHH HOMHHanhHhiX KOJtjltjJHQHeHTOB 

Bep051THOCTH CTOXaCTH'IeCKHX 3tjltjleKTOB W' (H~O) .. 3TO llO.[lTBep)l{.[laeT 

npe.nnOJIO)I{eHHe MKP3 0 KOHCepBaTHBHOCTH Bhi6opa • 3Ha'leHHH w' [12] H 

CBH.[leTCJihCTByeT 0 nepeOl(eHKe pHCKa o6Jiy'leHH51 MaJihiMH .[l03aMH ,nJI51 

paCCMOTpCHHhiX KOrOpT JIIO.[leH. 

As Top 6naro.napeH E.A. KpacaBHHY 11 B.ll. Koporo,nHHY 3a no.n.nep)I{KY pa6oThi, a 

H.A. 3I03HKOBY 3a noMOLI.{h npH n?.nroTOBKe ny6JIHKaQHH. 
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KoMO'lKOB M.M. 
,llOJa - cToxacmqecKHii pa.nuo6uonornqecKHii sq,q,eKT 
B MO,QenH .QByx 3a!liHTHbiX peaKUHH 

P19-98"118 

Tipe)lllO)I(eHa MO.Qenb 3aBHCHMOCTH .QOJa - CTOXaCTH'leCKHH 3cPcPeKT 
.Qn,H 6HOnOrH'leCKHX CHCTeM, CllOC06HbiX K CaM03a!liHTe npH ,neiiCTBHH Ha HHX onac:. 
HbiX cPaKTOpOB. 3a!liHTHali CHCTeMa peanHJyeTCH B .QByx cPOpMax peaKUHH opraHH3Ma, 
KOTOpbie onpe.nenHIOT spo)I(.QeHHYIO H a.nanmsnyro pa,nuoqyscrBHTenbHOCTH. Mo,nenh 
nposepena KaK Ha KlleTO'lHOM, TaK H na qenoseqecKoM yposne. 

Pa6om Bhmonnena s OT,neneHHH pa.nuauHOHHbiX H pa,nuo6HonomqecKHX 
Hccne.nosanuii OHHI1. 

fip~npiiHT 061.emmeHHOfO IIHCTII1Yra llilepHLIX IICCJieJIOBaHIIH. Jly6ua, 1998 

ITepe!lO.!l · asTopa 

Komochkov M.M. 
Dose - Stochastic Radiobiological Effects Model 
of Two Defence Reactions 

P19-98-118 

The model of dose - stochastic effect relationship for biological systems 
capable of self-defence by the action on them of danger factors is presented. 
The defence system realised in two forms ·of organism reaction, which are 
determined by innate and adaptive radiosensitivities. The model have been checked 
both at ceil and at human levels. 

The investigation has been performed at the Division of Radiation 
and Radiobiological Research, JINR. 
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