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i. BBEllEH~E 
'i 

.c B~~OAO~ B 1977 r. 26-~ ny6n~Ka4~~ MemayHapOAHO~ KOM~CC~~ 
no paa~onor~YeCKO~ 3a~~Te (MKP3) B M~pe pa6oTalOl1j~X c ~CTOYH~
KaM~ ~OH~3~PYIOl!.l~X ~3nyYeH~~ Hapyw~nocb eA~HCTBO B ~~noco~~~ 
paa~a4~OHHO~ 3a~~T~, B OCHOBH~X KP~Tep~HX ~ np~H4~nax HOpM~po-

, saH~H ~ nposeaeH~H paa~a4~OHHoro KOHTponH. B YaCTHOCT~, B CCCP 
npoaonman~ on~paTbCH Ha MaKC~ManbHYIO 3KB~BaneHTHYIO AO3Y ~~· B 
TO BpeMH KaK B OCTanbHOM M~pe CTan~ op~eHT~posaTbCH Ha 3qxpeK
T~BHYIO 3KB~BaneHTHyto AO3Y E. lloKnaAbl 39 ~ 43 MemayHapOAHO~ 
KOM~CC~~ no paa~a4~OHHblM ea~H~4aM ~ ~3MepeH~RM ( MKP E) [ 1, 2] 
CO3Aan~ BO3MOmHOCTb npaKT~YeCKO~ pean~3a4~~ peKOMeHaa4~~ ny6-
n~Ka4~~ 26 MKP3 B yacT~ E hyTeM BBeAeH~R aononH~TenbH~x, TaK 
Ha3~BaeM~x onepa4~OHH~x, sen~Y~H, YTO e~e 6onbwe ycyry6~no 

,pa366~eHHOCTb B sen~Y~HaX AnH paa~a4~OHHOro KOHTponH. KpoMe To
ro, a MomeT 6~Tb, OTYacT~ ~ scneacTB~e sseaeH~R E, MKP3 peKo
MeHaosana HOBble npeaenbl no 3~eKT~BHO~ AO3e [3]' KOTOpble OKa-
3an~cb B HeCKOnbKO pa3 MeHbWe no 3HaYeH~IO (B OAH~X ~ Tex me 
eA~H~4ax), YeM B HopMax paa~a4~0HH0~ 6e3onacHocT~ (HP6-76/87) 
[4]. HaXOAHCb B paMKax HOPM [4], 3aTPYAH~TenbHO ~n~ HeBO3MOmHo 
~cnonbiosaTb M~pos~e aaHH~e, Hanp~Mep [5], KoTop~e on~patoTCH 
Ha E. He ~CKntoYeH~ Heaopa3yMeH~R ~ nyTaH~4a C pe3ynbTaTaM~ 
~HA~B~ayanbHoro AO3~MeTp~YeCKoro KOHTponH np~ nepeMe~eH~Rx 
cne4~an~CTOB ~3 OAH~X CTpaH B apyr~e, KaK 3TO ~MeeT MeCTO, 
Hanp~Mep, ansi o~~~- Bo3MOmH~~ OTKa3 OT sen~Y~H, np~HRT~X B 
HP6-76/87, B nonb3Y MemayHapOAH~X peK0MeHaa4~~ [l-3] He OCBO~ 
6o~aaeT OT He06XOA~MOCT~ ycTaHOB~Tb B3a~MOCBH3b Me~AY H~M~, 
T~K. HaKonneHH~e 3a aecHTK~ neT aaHH~e no ~HA~B~ayanbHOMY KOH
Tponto, s~pameHH~e B ea~H~4ax sen~Y~H [4], np~AeTcH conocTas
nHTb ~n~ CYMM~posaTb C aaHHblM~' npeacTasneHHblM~ HOBblM~ sen~y~
HaM~ [1-3]. B 3TO~ CBH3~ np~XOA~TCH ~MeTb aeno co see~ coso
~ynHOCTblO sen~Y~H [l-4], 

Uenb HacToH~e~ pa6oTbl - npeacTasneH~e ~-on~caH~e sen~-
Y~H [l-4] anH onpeaeneH~R nocneacTB~~ ~ KOHTponsi o6nyYeH~H nto
ae~ ~OH~3~PYIOl1l~M ~3nyYeH~eM Ha OCHOBe cxeMaT~YHO~ ~epapx~~ ansi 
ycTaHOBneH~H ~x B3a~MOCBR3~ ~ noaY~HeHHOCT~ B HarnHAHO~ ~OpMe, 
a TaKme anH onpeaeneH~R nepexoaa OAH~x sen~Y~H K apyr~M c 
YYeTOM pa3H~4bl ~x npeaenbHblX 3HaYeH~~. 

Obiea:.tf\iiihi!\ m-;w""l{fr7 ! 
nn~~~x acr.:st;1-,i:we:ii ~ 
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2. BEn~4~HW ~ OCHOBW noCTPOEH~~ ~x ~EPAPX~~ 

BpeAHOe B03AeAcTB~e ~OH~3~PYI-Ol.ll~X ~3nyYeH~A (~-~-) Ha Yeno
BeKa (Y) HBnHeTCH cneACTB~eM cnomHblX ¢~3~Ko-x~M~YeCK~X ~ 6~0-
nor~YeCK~X npo4eccoB, npo~CXOAH~~x B opraH~3Me. B OAHOM ~3 oc
HOBH~X sap~aHTOB on~caH~e BpeAHOro B03AeACTB~Sl MOmHO CBeCT~ 
K ¢~3~YeCK~M sen~Y~HaM - norno~eHHOA A03e D ~ B3BeW~Ba~~eMy 
¢aKTOpy ~3nyYeH~H WR ~n~ K03cjxp~4~eHTY KaYeCTBa ~3nyYeH~H Q, 
YY~TblBaH 6~onornYeCK~e 3cjxpeKTbl K03cjxp~4~eHTOM paA~a4~0HHOro 
p~cKa KPP: 

~-~- + 4 ➔ y~ep6 = 1 - B + B[l - exp(-KPP·wR·D)J, (1) 

rAe B - Bblm~saeMOCTb. 
npo~3BeAeH~e D Ha llk ( ~n~ Q) Ha3b1Ba~T 3KB~BaneHTHO(;J A030A 

HR paA~a4~~ T~na R. 3Ks~saneHTHY~ A03Y ~cnonb3Y~T np~ peweH~~ 
sonpocos paA~a4~0HHOA 6e3onacHOCT~ n~Wb B HOpManbH~X C~Tya-
4~HX [3] B o6nacT~ A03 ~3nyYeH~H H~me 0,25 38 [4]. 

,ll,nsi Toro' YT06bl pacKpblTb cy~HOCTb ~ pa3HOB~AHOCTb sen~Y~H' 
np~BeAeHH~X B (1), ~ ~MeTb B03MOmHOCTb onpeAenHTb ~x 3HaYe~~H 
AnSl KOHKpeTH~X ycnos~A, Heo6XOA~MO AeTanbHO paCCMOTpeTb (1) 
[lO YaCTSlM. 

2.1. Ben~Y~H~ AnH paA~ay~oHHOro KOHTponsi 

B 4ensix paA~a4~0HHOA 6e3onaCHOCT~ CTeneHb speAHOro B03AeA
CTB~H ~-~- Ha YenoBeKa notne B~XOAa ny6n~Ka4~~ 26 MKP3 [6] 
cTan~ onpeAensiTb pa3n~YH~M~ sen~Y~HaM~: 

- s cTpaHax 6~swero CCCP npoAonman~ ~cnonb3oBaTb s KaYecT
se OCHOB~ MaKC~ManbHY~ 3KB~BaneHTHY~ A03Y, 3HaYeH~Sl KOTOpo(;J 
pernaMeHT~posan~cb HOpMaM~ [4]; 

- B OCTanbH~X CTpaHaX B'KaYeCTBe OCHOB~ CTan~ op~eHT~po
BaTbCSl Ha 3cjxpeKT~BHY~ 3KB~BaneHTHY~ A03Y [3,6,7], KOTopy~ 
cornaCHO peKOMeHAa4~~ MKP3 [3] B AanbHeAweM 6yAeM Ha3~BaTb 
npoCTO 3cjxpeKT~BHOA A030A. 

B 3TOA CBS13~ sen~Y~H~ AnH KOHTponH paA~a4~0HHOA o6cTaHOBK~ 
~ CTeneH~ o6nyYeH~Sl cneAyeT paCCMOTpeTb B ABYX sap~aHTax: 

- peKOMeHAa4~A MKPE [1,2] ~ MKP3 [3]; 
- HOpMaT~BH~X AOKyMeHTOB 6~swero CCCP [4]. 

Z_.1.1. _PeKQ_l'1_eHAag~~ MKPE ~ MKP3 

8 COOTBeTCTB~~ C pa3n~YHblM xapaKTepoM B03Ae~CTB~H pa3n~ya
~T A03Y BHewHero ~ A03Y BHyTpeHHero o6nyYeH~H, KOTOPble onpeAe
nH~T COOTBeTCTBYI-Ol.ll~M~ sen~Y~HaM~. MepoA BHyTpeHHero o6nyye-
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H~H KaKoro-n~6o opraHa ~n~ TKaH~ 11 T11 HBnSleTCH 
30BblA 3KB~saneHT ( Cammi tted Equivalent Dose) : 

t + '[ 
H (-r)'= f 0 

T t 
0 

HT(t)dt, 

om~AaeMblA Ao-

(2) 

rAe to - BpeMH OAHOKpaTHOro nocTynneH~Sl paA~OHyKn~AOB B opraH 
~n~ TKaHb' 1\ ( t) - COOTBeTCTBYI-Ol.llaSl MO~HOCTb 3KB~saneHTHOA A0-
361 B opraHe ~n~ TKaH~ 11 T11 Ha MOMeHT BpeMeH~ t, a T - ~HTepsan 
speMeH~ ~HTerp~poBaH~Sl. 06~YHO speMH yKa3~Ba~TCH B roAaX, 
YaCTO me 3HaYeH~Sl T He np~BOASlTCH, np~ 3TOM ~MeeTCSl B B~AY, 
YTO Ansi· B3pocn~x -r = 50 neT, a Ansi AeTeA - 70 neT; 3T~ Y~cna 
o603HaYa~T nep~oA npo¢ecc~oHanbHOA pa6oTbl AnH s3pocnb1X ~ cpeA
HfOIO npOAOnm~TenbHOCTb m~3H~ n~AeA COOTBeTCTBeHHO. MepoA 
BHyTpeHHero o6nyYeH~Sl YenoseKa B TeYeH~e BpeMeH~ -r SlBnsieTCH 
·om~AaeMaH 3cjxpeKT~BHasi A03a (Committed Effective Dose): 

E(-r) = L wT·HT(-r), 
T 

(3) 

rAe wT - B3BeW~BatoUj~A TKaHeBblA cbaKTop, xapaKTep~3YI-Ol.ll~A OTHo
weH~e CTOXaCT~YeCKOro p~CKa TOnbKO AnSl AaHHOro opraHa (TKaH~) 
K CYMMapHOMY CTOXaCTW·ieCKOMY P~CKY np~ paBHOMepHOM o6nyYeH~~ 
scero Tena. ,ll,pyr~M~ cnosaM~, wT npeAcTasnsieT OTHOC~TenbH~A 
BKnaA AaHHOA TKaH~ ~n~ opraHa B o6~~A p~CK, KOTOpblA ~MeeT Mee
TO np~ OAHOPOAHOM o6nyYeH~~ scero Tena. 3HaYeH~H WT yKa3aHbl 
B np~nomeH~~ 1 ~ onpeAeneH~ [3] TaK, YTO LwT = 1. 

T 
Ben~Y~H~ HT(-r) ~ E(-r) ~3Mep~Tb npaKT~YeCK~ HeB03MO~HO. 

no3TOMY ~x paCCY~T~Ba~T Ha OCHOBaH~~ AaHH~X O emerOAH~X noc
TynneH~SlX paA~OHyKn~AOB B opraH~3M YenoBeKa AI ~n~ KOH4eHTpa-
4~HX paA~OHyKn~AOB B_ B03Ayxe AC. ,ll,nsi 3rnX sen~Y~H MKP3 yCTaHo
B~na [8] COOTBeTCTByl-OI.J.j~e npeAenbl: ALI - MaKC~ManbHOe KOn~YecT-
80. paA~OHyKn~Aa, ·KoTopoe MomeT nocTynaTb s Teno YenoseKa eme
roAHO 6e3 npeBbWeH~Sl ycTaHosneHH~X npeAenos no Eco CTOPOH~ 
E(-r) ~n~ 6e3 npeBbllJeH~Sl npeAenos A03bl no HeCTOXaCT~YeCK~M 3¢
¢eKTaM B KaKoM-n~6o opraHe co CTOPOHbl E(-r); DAC - COOTBeTCT
BYI-Ol.llaH ALI KOH4eHTpa4~S1 paA~OHyKn~AOB B B03Ayxe: 

DAC = ALI/V, 

rAe V - 06beM B03AYXa, C KOTOP~M paA~OHyKn~A nocTynaeT Bop
raH~3M Ha npoTsimeH~~ KaneHAapHoro roAa. 

Ecn~ ALI np~HSlTO MKP3 KaK BTOP~YHblA npeAen, TO DAC paccMaT
p~saeTCH TOnbKO KaK cpeACTBO AnSl KOHTponH ALI Ha pa6oYeM MecTe. 

3 



Mepo~ o6~ero o6ny4eHll1H 4enoBeKa HBnHeTCH 3¢xlleKTll1BHaH AP3~~ 

E = Z: ~ Z: wT D_rR = Z: w~ ~ DTR = Z: wTHr . 
R T T J{ T 

nornoweHHaH A03a DTR onpeAenHeTcH cneAy~e~ ¢opMyno~: 

D = TR 
ETR 
mT 

(4) 

(5) 

rAe ETR - nonHaH 3Hepr111H, nepeAaHHaH 1113ny4eH111eM T111na R opraHy 
111n111 TKaH111 11 T11 Macco~ ~ .. 

83sew111sa~111~ ¢aKTOp 1113ny4eHll1H WR MKP3 peKOMeHAYeT Tenepb [3] 
np111HHTb 3a ocHoBy np111 onpeAeneH111111 HT 111n111 E 4epe3 norno~eHHY~ 
A03Y D.Ta6yn111poBaHH~e 3Ha4eH111H WR yKa3aH~ B peKOMeHAa4111Hx [3] 
111 B np111nomeHll1111 2; AnH TeX Tll1nOB 1113ny4eHll1~ 111n111 3Hepr111111, ~OTOp~i 
He yKa~aHbl B np111nomeH111111 2, MKP3 peKoMeHAyeT 111cnonb30BaTb 3Ha-
4eHll1H Q: 

- 1 Joo Q = D Q(L)·D(L)·dL, (6) 

a 

KOTOp~e paCC4111T~Ba~TCH Ha rny6111He 10 MM B wape MKPE [l,2]. 
3AeCb D(L)dL - norno~eHHaH A03a Ha rny6111He 10 MM B 111HTepsane 
n111He~HO~ nepeAa4111 3Hepr111111 OT LAO L+dL, a Q(L) - K03¢xll1114111eHT 
Ka4eCTBa np111 3Ha4eHll1111 L Ha rny6111He 10 MM. 3aBll1Cll1MOCTb Q OT L 
npeACTaBneHa B peKOMeHAa4111HX [3] 111 B np111nomeH1t11i1 3. 

Ecn111 A03a BHyTpeHHero o6ny4eH111H npaKTll14eCKll1 scerAa s~4111cnH
eTCH Ha OCHOBe 1113MepeHH~X 111n111 paCC4111TaHH~X Benll14111H aKTll1BHOCTll1 
paA1110HyKn111AOB, COAepma~ll1XCH B opraHe (TKaH111) 111n111 B Hll1X nocTy
na~111x, TO A03a BHeWHero o6hy4eH111H, KaK npas111no, 1113MepHeTCH. 
HenocpeACTBeHHOe 1113MepeHll1e 3¢xlJeKTll1BHO~ A03bl BeCbMa 3aTPYAHeHO, 
no3TOMY OH~ Bocnpoll13BOAll1TCH (04eHll1BaeTCH) 4epe3 onepa41110HHb1e 
sen1114111H~ HJ(d) [1-3]: 

E = Hj(d)·fj"(d), (7) 

rAe H(d) - ¢YHK41110HanbHble K03¢xll1114111eHTbl, HBnH~ll1eCH OTHOWeHll1eM 
J V,M,. V Bbl4111CneHHblX 3Ha4eHll1111 34'4'eKTll1BHOll1 A03bl K onepa41110HHblM senll14111HaM. 

3Ha4eHll1H K03¢xll1114111eHTOB f; ( d) MoryT 661Tb onpeAeneHbl 1113 n111Tepa
TYPHblX AaHHblX o Ht(d) 111 JE, Hanp111Mep, 1113 pa60Tbl [2]. 

. J 
Benll14111Hbl H j npeAHa3Ha4eHbl K 111cnonb30BaH111~ B cneAy~111x 

4enHX 111 ycnOB~HX [3]: 

4 

) 

' 

- AnH KOHTponH npeAenos Benll14111H 3¢xlleKT111BHO~ A03bl E 111 3KBll1-
BaneHTHO~ A03bl Ha Komy H k np111 BHeWHeM o6ny4eHll1111, KOrAa sen111-. 
4111H~ E 111 Hk pacC4111T~Ba~TCH c 111cnonb30BaH111eM Q(L), npeACTasneH
H~x B Ta6n1114e A-1 peKOMeHAa4111~ MKP3 [3]; 

- np111 s~nonHeH111111 KOHTponH H!(d) noApa3AenH~TCH Ha onepa4111-
J . 

OHH~e senll14111H~ AnH KOHTpOnH paA111a41110HHO~ o6cTaHOBK111 H1 (d) 111 
Ha senll14111H~ H.(d) AnH 111HAll1B111AYanbHOro KOHTponH; 

J . 
- Benll14111Hbl H~ ( d) OCHOBaHbl Ha KOH4en4111111 3KB111BaneHTHO~ A03bl 

B T04Ke B wape~MKPE [1,2], KOTop~~ o6ny4aeTci B none 1113ny4e
H111H, B cny4ae H*(d) npOTHmeHHOM (expanded) 111 OAHOHanpasneHHOM 
(aligned), a B cny4ae H'(d) - B npoTHmeHHOM. npoTHmeHHOCTb 
nonH AOnmHa npOCTll1paTbCH snnOTb AO 0,3 M. 

3Tll1 nonH npeAHa3Ha4eH~ npeACTaBnHTb 6eCKOHe4H~~ Ha6op paA111-
a41110HHblX none~, BCTpe':la~ll1XCH Ha npaKT111Ke; np111. 3TOM BO scex 
cny4aHX ( npaKTl/14eCKll1) npo111CXOAll1T nepeo4eHKa 3¢¢eKTll1BHO~ A03bl. 

B npoTHmeHHOM none 1113ny4eH111H ¢n~eHc, a TaKme ero yrnosoe 111 
3HepreTll14ecKoe pacnpeAeneHll1H 111Me~T TY me caMy~ sen1114111Hy no 
paccMaTp111saeM0My o6beMy, KaK 111 peanbHoe none B paccMaTp111sae
Mo~ T04Ke. B OAHOHanpasneHHOM 111 npoTHmeHHOM none ¢n~eHc 111 ero 
3HepreTll14ecKoe pacnpeAeneH111e Te me caM~e, 4To s npoTHmeHHOM 
none' HO ¢n~eHC - OAHOHanpasneHHbl~. 

~nH KOHTponH paA111a41110HHO~ o6cTaHOBKll1 BBeAeHbl [l-3] ABe se
nll14111Hbl: 

- 3KBll1BaneHTHaH A03a H*(d) AnH c111nbHo·npOHll1Ka~ero 1113ny4eH111H 
(ambient dose equivalent); 

- 3KB111saneHTHaH A03a H'(d) AnH cna6o npoH111Ka~ero 1113ny4eH111H 
(directional dose equivalent). 

AM6111eHTHaH 3KB111saneHTHaH A03a H*(d) B T04Ke nonH 1113ny4eH111H 
eCTb 3KBll1BaneHTHaH A03a, KOTOpaH C03AaeTCH B npOTHmeHHOM none 
OAHOHanpasneHHblM 1113ny4eH111eM B wape MKPE Ha rny6111He d Ha paA111-
yce, npoT111sononomHoM HanpasneH111~ OAHOHanpasneHHoro nonH. 

3Ks111saneHTHaH A03a HanpasneH111H H'(d) B T04Ke nonH 1113ny4e
Hll1H eCTb 3KBll1BaneHTHaH A03a, KOTOpaH C03AaeTCH npoTHmeHHblM 
noneM 1113ny~eH111H B wape MKPE Ha rny6111He d Ha paA111yce onpeAeneH
Horo HanpasneH111H. 

np1~BeAeHHble ¢opMyn111pOBKll1 H* ( d) 111 H' ( d) HBnH~TCH nepeBOAOM 
asTopa onpeAeneH111~ H*(d) 111 H'(d), AaHH~x MKPE [1,2]. nonb3YHCb 
TOnbKO onpeAeneHll1HMll1, TPYAHO paCC4111TblBaTb Ha OAH03Ha4HOe no
Hll1MaP.111e 111 socnpOll13BeAeH111e H*(d) 111 H'(d) nonb30BaTenHMll1 3Tll1X 
senll14111H. 8 3TO~ CBH3111 Hll1me npeACTaBnH~TCH Heo6XOAll1Mble Ha 

* Wap MKPE npeACTaBnHeT co6o~ TKaHe3KBll1BaneHTH~~ wap A111a
MeTpoM 0,3 MC nnoTHOCTb~ 1 r·cM- 3

, COCTOH~ll1~ 1113 76,2% 
K111cnopbAa,·ll,l% yrnepoAa, 10,1% BOAOPOAa 111 2;6% a30Ta 
no Macce. 
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B3rmlA aBTopa nosicHeHIMI, KOTOpb1e' onV1pa10TCSI Ha MaTepV1anbl 
MKPE [1,2]. 

. lln~ ny'-lwe ro noHV1MaHV1S1 senV14VIHbl H* ( d) nonb1TaeMcS1 socnpoV13-
secTVI ee (noArOTOBVITbCSI, B npV1H4V1ne, K pac'-leTy) Ansi nio6oro 
npOV13BOnbHOro nonsi. npe~Ae Bcero Heo6XOAVIMO OT06paTb TOnbKO 
CVlnbHO npoHVIKa~ee V13ny4eHV1e. KpVITepVISIMVI An SI OT6opa MOryT 6b1Tb 
cneAY~V1e: 

- Vl3 3apsi~eHH~X 4aCTVl4 B~6V1pa10TCSI TOnbKO Te, KOTOp~e VIMelOT 
npo6er OAVIH VlnVI 6onee caHTVIMeTpOB TKaHVI (nonVl3TVlneHa, BOAbl); 

- Vl3 ¢oTOHOB B~6V1pa10TCSI TOnbKO Te, AnVIHa ocna6neHVISI A03~ 
KOTOp~x B TKaHVI (nonVl3TVlneHe, BOAe) no nopS!AKY BenVl4VIH~ conoc
TaBVIMa c 1 CM VlnVI 6onbwe; 

- He~TpOH~ scex 3HeprVI~ cneAyeT paccMaTpVIBaTb KaK CVlnbHO 
npoHVIKa~io paAV1a4V1io. 

~3ny'-leHV1e, He OTBe4a~ee 3TVIM KpVITepVISIM, BO~AeT B A03Y 
W(d). 

0To6paHHOe B VIHTepecy~e~ Hae T04Ke CVlnbHO npoHVIKa~ee Vl3ny-
4eHVle He06XOAVIMO CAenaTb npoTSl~eHHblM no Kpa~He~ Mepe B npeAe
nax wapa AVlaMeTpoM 30 CM TaK, 4T06bl ¢nioeHc, a TaK~e ero yrno
soe VI aHepreTV14ecKoe pacnpeAeneHVISI no wapy 6~nVI TaKVIMVI ~e, KaK 
VI B VIHTepecy~e~ T04Ke. llanee Heo6XOAVIMO TaKoe none CAenaTb 
OAHOHanpasneHHblM, He Vl3MeHSISI HVI ¢nioeHc, HVI ero 3HepreTV14eCKOe 
pacnpeAeneHvie. B TaKoe none noMe~aeTcsi wap MKPE, 4eHTP KOTopo
ro cosMe~aeTcsi c VIHTepecy~e~ Hae T04KO~ B peanbHOM none; nocne 
4ero onpeAensieTcsi 3KBVIBaneHTHasi A03a Ha rny6V1He d Ha paAVlyce
BeKTope, npoTVIBonono~HOM HanpasneHVIIO OAHOHanpasneHHoro nonsi. 
npVI B~4VICneHVIVI 3KBVIBaneHTHO~ A03~ He06XOAVIMO nonb30BaTbCSI 3aBVI
CVIMOCTblO Q(L) Vl3 np111no~eHV1Sl 3. 8 pe3ynbTaTe. B~4VICneHVI~ nony4VIM 
H*(d). ~3MepS!Tb rny6VIHHoe pacnpeAeneHV1e H*(d) B 4ensix onepaTV1B-
Horo KOHTponsi paAV1a41110HHO~ o6cTaHOBKVI npaKTVl4eCKVI HeB03MO~HO, 
no3TOMY OCTaHOBVlnVICb Ha OAHOM 3Ha4eHVIVI H*(d) Ha rny6V1He 10 MM -
H* ( 10) ' KOTOpoe VI npVIHSlnVI 3a KpV1Tep111~ 04eHKVI acj)¢eKTVIBHO~ A03bl' 
a, cneAOBaTenbHO, VI npeAenos A03 Ansi npoHv.Ka~ero V13ny4eHV1S1. B 
noAaBns:i~eM 6onbWVIHCTBe cny4aeB AnSI npOHVIKa~ero Vl3ny4eHVISI MaK
CVIMYM 3KBVIBaneHTHO~ A03bl npVIXOAVITCSI Ha rny6111Hy B6nV13VI 10 MM, 
noaTOMY HenpeBblWeHVle npeAenos no H*(lO) 06ecne4111saeT, KaK npa
BV1no, HenpeBb1WeHV1e npeAenoB no E [2]. llnsi Toro, 4T06~ KOHTponV1-
posaTb paAV1a4VIOHHYIO o6cTaHOBKY nyTeM Vl3MepeHVISI aM6V1eHTHO~ A03bl 
H*(lO) B none npoHVIKa~ero v.3ny'-leHV1S1 npoV13BOnbHO~ HanpasneHHoc
TVI, Heo6XOAVIMO nonb30BaTbCSI npV16opoM C Vl30TpOnHO~ 4YBCTBVITenb
HOCTblO, KOTOP~~ KanV16poBaH B TepMVIHaX H*(lO). llns:i KanV16poBKVI 
He06XOAVIMO VIMeTb VICT04HVIK Vl3ny4eHVISI (none Vl3ny4eHVISI) C Vl3BecT
HO~ H*( 10) VlnVI C Vl3BeC,THblM 3HepreTVl4eCKVIM pacnpeAeneHVleM ¢nio
eHca, '-!TO no3BOnVIT ycTaHOBVITb H*(lO) C noMO~blO AaHHblX pVICYHKOB 
B2 VI B29 Vl3 pa60T~ [2]. 04eBVIAHO, '-!TO 4YBCTBVITenbH~~ o6beM 
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AeTeKTOpa npV16opa AnSI Vl3MepeHVISI H*(lO) AOn~eH HaXOAVITbCSI nOA 
o6on04KO~ TOn~VIHO~ 10 MM Be~eCTBa, Vl3 KOTOporo COCTOVIT wap 
MKPE. 

BenVl4VIHa H'(d) BBeAeHa AnSI KOHTponsi paAV1a4V10HHO~ o6cTaHOBKVI 
B cny4ae cna6o npoHVIKa~ero ( 11 MsirKoro 11

) Vl3ny4eHvis:i, Hav.6onee 
Bblpa3VITenbHbiMVI npVIMepaMVI KOTOporo SI BnSIIOTCSI 6eTa-4aCTVl4bl, V13ny-
4aeM~e paAV10HyKnV1AaM111, VI ¢OTOH~ C 3Heprvie~ MeHee 50 K3B. KpVITVl-
4eCKVle op raHbl An SI cna6o iipOHVIKa~e ro Vl3ny4eHVISI - KO~a VI 
rna3a' noaTOMy xapaKTepHblMVI BenV1'-lV1HaM111 d SIBnSIIOTCSI O '07 MM 

111 3 MM COOTBeTCTBeHHO. ~3 ABYX BenVl4VIH H'(0,07) 111 H'(3) 6onee 
4aCTO BCTpe4aeTCSI H'(0,07), T.K: ecnvi B~nonHSleTCSI ycnos111e He
npeBblWeHVISI npeAenoB A03 An SI H'(O, 07) VI H* ( 10), TO, KaK npasvino, 
B~nonHsieTcsi III Henpes~weHvie npeAena Ans:i xpycTanv.Ka rna3a. np111-
6op AnSI Vl3MepeHVISI 3KBVIBaneHTHO~ A03bl Ha peKOMeHAOBaHHO~ rny6111-
He nnocKoro 6noKa 1113 TKaHe3KBVIBaneHTHoro MaTepviana 6yAeT aAeK
BaTHO onpeAens:iTb H' Ansi cna6o npoH111Ka~ero 1113ny'-leH111S1, ecnvi no
sepxHOCTb 6noKa nepneHAVIKynsipHa onpeAeneHHOMY HanpasneHVIIO, a 
none Vl3ny4eHVISI OAHOPOAHO no Bee~ n1114eso~ nosepXHOCTVI AeTeKTO
pa. AHVl30TponHaSI 4YBCTBVITenbHOCTb AeTeKTOpa AOn~Ha o6ecne4VITb 
no Kpa~He~ Mepe perV1cTpa4V110 Vl3nY4eHVISI c nV14eso~ cTopoH~ Ae
TeKTopa. 

llnsi VIHAVIBVIAyanbHOro KOHTponsi BBeAeH~ [1-3] ABe BenVl4VIH~: 
- VIHAVIBVIAYa8bHaSI 3KBVIBaneHTHaSI A03a npOHVIKa~ero Vl3ny4eHVISI 

Hp(d) (individual dose equivalent, penetrating); 
- noBepXHOCTHaSI VIHAVIBVIAYanbHaSI 3KBVIBaneHTHaSI A03a Hs(d) 

(individual dose equivalent, superficial). · 
~HAVIBVIAyanbHaSI 3KBVIBaneHTHaSI A03a npOHVIKalOUjero Vl3ny4eHVISI 

Hp(d) eCTb 3KBVIBaneHTHaSI A03a B MSlrKO~ TKaHVI noA onpeAeneHHO~ 
T04KO~ Ha Tene Ha rny6V1He d, nOAXOASl~e~ AnSI CVlnbHO npOHVIKa~e
ro Vl3ny4eHVISI. BenVl4VIHa ~(d) MO~eT 6~Tb Vl3MepeHa AeTeKTOPOM, 
HOCVIMblM Ha nosepXHOCTVI Tena VI noKpblTblM TKaHe3KBVIBaneHTHblM ( VlnVI 
ero JaMeH~~VIM) MaTepV1anoM nOAXOASl~e~ TOn~VIHbl. B Ka'-leCTBe noA
XOASl~e~ Ton~VIHbl d peKOMeHAOBaHO 10 MM, a COOTBeTCTBy~aSI e~ 
HJd) 3anV1C~BaeTCSI KaK Hp(lO). KanV16pOBKa A03VIMeTpOB AnSI KOHT
pons:i Hp(lO) B~nonHSleTCSI npVI ynpo~eHH~X o6~enpVIHSIT~X ycnOBVISIX 
Ha rny6V1He 10 MM B nOAXOASl~eM ¢aHTOMe. llns:i A03VIMeTpOB' HOCVIMblX 
Ha Topce, nOAXOASl~VIM ¢aHTOMOM SIBnSleTCSI wap MKPE [1,2]. 

nosepXHOCTHaSI VIHAVIBVIAyanbHaSI 3KBVIBaneHTHaSI A03a H Jd) - 3K
BVIBaneHTHaSI A03a B MSlrKO~ TKaHVI noA onpeAeneHHO~ T04KO~ Ha 
Tene Ha rny6V1He d, noAXOASl~e~ Ans:i cna6o npoHVIKa~ero Vl3ny4eHVISI. 
BenVl4VIHa H s ( d) MO~eT 6biTb Vl3MepeHa AeTeKTOpaMVI '' HOCVIMblMVI Ha 
nosepXHOCTVI Tena VI noKpbiTblMVI TKaHenKBVIBaneHTHblM ( VlnVI ero 3a
MeHS1~VIM) MaTepV1anoM nOAXOASl~e~ TOn~VIHbl. B Ka'-!eCTBe nOAXOASl~e'1 
TOn~VIHbl peKOMeHAOBaHo O '07 MM' a COOTBeTCTBy~aSI e'1 H s( d) 3anV1-
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c~saeTCH KaK Hs(0,07). Kan~6poBKa A03~MeTpOB B~nonHHeTCH np~ 
ynpo~eHH~X o6~enp~HHT~X ycnoB~HX Ha nOAXOAH~eM ¢aHTOMe, KOTO
pblM MO>KeT cny>K~Tb wap MKPE AnH A03~MeTpos , HOC~MblX Ha Topce. 

anH KOHTponH o6ny4eH~H rpynn~ n~AeVJ MKP3 peKoMeHAYeT [3] 
nonb30BaTbCH KOnneKT~BHblM~ 3KB~BaneHTHOVl ~ 3~eKT~BHOVl A03aM~. 

KonneKT~BHblVJ A030BblVJ 3KB~saneHT s TKaH~ 11 T11 onpeAenHeTcH 
cneAy~~M o6pa3oM: 

00 

dN 
ST= J HTcIH°; ·dHT ~ I RT,iNi (8) 

a i 

rAe (dN/dHT)dHT eCTb 4~cno n~4, nony4~BW~X 3KB~BaneHTHY~ A03Y 
Me>KAY HT ~ H T + dHT ;. Ni - 4~cno n~4 B nQArpynne 

II 
i 

11
, nony4~B

w~x cpeAHIOIO 3KB~BaneHTHY~ A03Y Ha opraH HT,i· CooTBeTCTBeHHO 
KonneKT~BHaH 3~eKT~BHaH A03a AnH rpynnbl n~4 6yAeT: 

S = I S T·ul.r· 
T 

2.1.2. HopMaT~BH~e sen~4~H~ HKP3 CCCP 

(9) 

MepoVJ B03AeVJCTB~H ~3ny4eH~H Ha TOT ~n~ ~HOVI opraH 4enoseKa 
11 T11 HBnHeTCH MaKC~ManbHaH 3KB~BaneHTHaH A03a (M3a) -.Ha~6onb
wee 3Ha4eH~e cyMMapHOVl 3KB~BaneHTHOVl A03bl f-¼-r:r B Kp~T~4eCKOM 
opraHe (Tene) oT scex ~CT04H~KOB BHewHero ~ BHyTpeHHero o6ny-
4eH~H- anH ~4eTa pa3n~4HOVJ 4YBCTB~TenbHOCT~ opraHOB 4enoseKa 
K paA~a4~~ BBeAeH~ TP~ rpynn~ KP~T~4eCK~X opraHOB (CM. np~n~
>KeH~e 4), B OTHOWeH~~ KOTOp~x ycTaHOBneH~ pa3n~4H~e 3Ha4eH~H 
OCHOBH~X A030B~X npeAenos [4]: 

- npeAenbHO AOnycT~MOVJ A03~ 3a KaneHAapH~Vl roA naa AnH 
nepcoHana (KaTerop~H A); • 

- npeAena A03~ 3a KaneHAapH~VJ roA na AnH orpaH~4eHHOVJ 4acT~ 
HaceneH~H (KaTerop~H 6). 

0THOWeH~H naa (na) np~ o6ny4eH~~ BCero Tena K naaT (naT) 
AnH OTAenbHblX opraHOB 11 T11 

( OTHOC~TenbHaH 4YBCTB~TenbHOCTb w') . T 
npeACTasneHbl B np~no>KeH~~ 4. MaKc~ManbHOe 3Ha4eH~e cpeA~ 
npo~3BeAeH~Vl wi:·HMT cny>K~T MepoVJ speAHOrO B03AeVJCTB~H ~OH~-
3~py~~x ~3ny4eH~VJ Ha 4enoseKa (w-i: · HMT} M· 

3KB~BaneHT~aH A03a, KaK ~ M3a, np~MeH~Ma n~Wb np~ HOpManb
H~X ycnoB~HX pa6oT~ C ~CT04H~KaM~ ~-~- ~ np~ nnaH~pyeMOM no
BblWeHHOM o6ny4eH~~ B cny4ae n~KB~Aa4~~ nocneACTB~Vl paA~a4~0H
HOVJ asap~~ np~ ycnoB~~, 4TO HMT ~ 5 naa T [ 4]. npl('I A03aX 6onbWe 
yKa3aHHOVJ sen~4~Hbl cneAyeT ~cnonb3oBaTb [9] norno~eHHY~ A03Y 
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1. 
·t·i 
' I 

1 

de: 
D = dm (10) 

rAe de: - cpeAHHH 3Hepr~H, nepeAaHHaH ~oH~3~PY~~M ~3ny4eH~eM 
se~eCTBY B 3neMeHTapHOM 06beMe MaCCOVJ dm. norno~eHHaH A03a HB
nHeTCH OCHOBHOVJ A03~MeTp~4eCKOVl sen~4~HOVJ, MaKc~ManbHOe 3Ha4e
H~e KOTOQOVJ DH, YMHO>KeHHoe Ha cpeAH~VJ K03~~4~eHT Ka4ecTBa ~3-
ny4eH~H QB Macce dm, paBHHeTCH M3a (~): 

M3a = DM·Q. ( 11) 

B~4~cneH~e G s~nonHHeTcH c TIOMO~b~ ¢opMyn~ {6), OAHaKo onpeAe
neH~H A~HeVJHOVJ nepeAa4~ 3Hepr~~ LB peKoMeHAa4~HX [3] ~ Hop
Max [4] He ~AeHT~4H~ ~ no cy~eCTBY He OA~HaKOB~. $opMyna (11) 
TaK>Ke np~MeH~Ma np~ A03~X, MeHbW~X 5 naaT. 

B.paA~a4~0HHOM KciHTpone HenocpeACTBeHHOe ~3MepeH~e M3a TaK 
>Ke 3aTPYAH~TenbHO, KaK ~ E. no3TOMY npaKT~KY~TCH pa3n~4Hble 
np~6n~>KeH~H np~ ycTaHosneH~~ M3a. 

np~ B~nonHeH~~ KOHTpOnH BHeWHero o6ny4eH~H MaKC~ManbHOe 
3Ha4eH~e cyMM~ 3KB~BaneHTH~X A03 OT pa3n~4H~X KOMnoHeHTOB paA~
a4~~ RB KaKoM-n~6o opraHe 11 T11 HMT 3aMeHH~T cyMMOVJ MaKc~Manb
H~X 3Ha4eH~Vl 3KB~BaneHTH~X A03 OT pa3n~4H~X B~AOB paA~a4~~ 
L HMRT; np~ 3TOM, ecTeCTBeHHO, ~MeeT MeCTO nepeo4eHKa speAHOro 
R 
B03AeVJCTB~H ~3ny4eH~Vl Ha 4enoBeKa, T.K. 

HMT ~ I H MRT· 
R 

(12) 

AHanor~4HaH nepeo4eHKa HMT ~MeeT MeCTO AnH OAHOro B~Aa paA~a
. 4~~' Hanp~Mep' HeVJTpOHOB' KOrAa 3a H MRT np~H~Ma~T ee sepxH~Vl 
npeAen - cyMMY MaKC~ManbHblX 3Ha4eH~Vl 3KB~BaneHTHOVJ A03bl pa3-
n~4HblX 3HepreT~4ecK·~x rpynn HMRT ( Ei): 

00 

~T ~· f 
a 

dHMRT (e:} ·de: ~ I 
de: 

i 

HMRT ( Ei) · (13) 

TaK~e nepeo4eHK~ HBnH~TCH cneACTB~eM KOH4en4~~ M3a np~ OTCYTCT
B~~ HOPM~posaHH~x rny6~HH~X pacnpeAeneH~VJ H, KoTop~e Morn~ 6~, 
B np~H4~ne, AaTb B03MO>KHOCTb ~36e>KaTb nepeo4eHK~-

aononH~TenbHOVJ sen~4~HOVJ, npeAHa3Ha4eHHOVl AnH KOHTponH pa
A~a4~0HHOVJ o6cTaHOBK~, HBnHeTCH nnoTHOCTb noTOKa 4aCT~4 ~ -
OJHoweH~e 4~cna ~oH~3~PY~~x 4aCT~4 dN, npoH~Ka~~x B 3neMeH
TapHy~ c¢epy 3a ~HTepsan speMeH~ dt, K nno~aA~ 4eHTpanbHoro 
ce4eH~H ds 3TOVJ c¢ep~ ~ K 3TOMY ~HTepsany speMeH~: 
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d2 N 
<P = dsdt (14) 

3HepreT~YeCKOe pacnpeAeneH~e 3TO~ sen~Y~H~ <PR(~) HOPM~pyeTCH 
B ¢opMe npeAenbHO AOnycT~MO~ nnOTHOCT~ nOTOKa ll,nnRT(Ei) AnH 
pa3n~YHblX B~AOB ~3nyYeH~~ R, C03Aaf0Ul~X MO~HOCTb M3ll, np~ o6~eM 
o6nyYeH~~ [4]. CBH3b MemAY <PRT(Ei) ~ HMRT(~) ycTaHaBn~saeTCH 
cneAYIOll.l~M COOTHOWeH~eM: 

HMRT ( Ei ) = 
t 
T 

<j>RT (Ei) 
tJ.nf1T < s ) . nll.ll. T, (15) 

rAe t - speMH, 3a KOTopoe nonyYeHa A03a HMRT (Ei) np~ ycnos~~ 
pasHoMepHoro (no speMeH~) o6nyYeH~H, , - speMH o6nyYeH~H Bro
AY (AnH h~4 KaTerop~~ A CTaHAapTHOe speMH o6nyYeH~H np~H~Ma
eTCH paBHblM 1700 Y. B roA) . 

np~ B~nonHeH~~ KOHTpOnH BHyTpeHHero o6nyYeH~H n~4 KaTero
p~~ A HMRT 04eH~Ba10T sen~Y~Ho~ nocTynneH~H paA~oHyKm-tAa 11 R11 

B opraH~3M YenoseKa n R: 

HMRT 
nR 

:;; ntJ.f\T · nll,ll,T ' (16) 

rAe ntJ.nRT - npeAenbHO AOnycT~Moe nocTynneH~e paA~oHyKn~Aa B 
opraH~3M B TeYeH~e KaneHAapHoro roAa, KoTopoe 3a nocneAyfOlll~e 
50 neT C03AaCT B Kp~T~YeCKOM opraHe 11 T11 M3ll,, paBHYIO ntJ.ll. T· np~ 
emerOAHOM nocTynneH~~ Ha YPOBHe ntJ.n RT 3a n1060~ KaneHAapHbl~ rOA 
M3ll, 6yAeT pasHa ~n~ MeHbWe nll,Ar B 3aB~C~MOCT~ OT speMeH~ AOC
T~meH~H paBHOBeCHoro COAepmaH~H paA~OHyKn~Aa B opraH~3Me. 
ll,nH KOpOTKOm~BY~~x B opraH~3Me paA~OHyKn~AOB (3¢$eKT~BHOe spe
MH m~3H~ MeHee H8CKOnbK~X MeCH4es) B ¢opMyne (16) noYT~ pean~-
3yeTCH 3HaK paBeHCTBa. np~ 3¢$eKT~BHOM speMeH~ m~3H~ paA~O
HyKn~Aa B opraH~3Me MHoro 6onee 50 neT, B neps~~ roA nocne 
HaYana nocTynneH~H paA~OHyKn~Aa B KOn~YeCTBe nll,nRT 

1 
HMRT "' 50 nll,ll, T ' 

~ n~Wb cnycTH 50 neT, np~ emerOAHOM nocTynneH~~ paA~oHyKn~Aa 
B KOn~YeCTBe ntJ.nRT, MaKC~ManbHaH 3KB~BaneHTHaH A03a 3a roA 
AOCT~rHeT 3HaYeH~H ntJ.tJ.~ 

ll,nH n~4 KaTerop~~ 6 no aHanor~~ c (16) ~MeeM 
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n 
HMRT ;;; nrnRT . nll,T, (17) 

rAe nrnRT - npeAen roAosoro nocTynneH~H paA~OHyKn~Aa s opra
H~3M [4]. npo~3BOAH~M~ OT sen~Y~H~ nocTynneH~H paA~OHyKn~AOB 
(n) ~3 B03Ayxa HBnHIOTCH ~x KOH4eHTpa4~H (K) ~ KOHTpOnbH~e ypos
H~ ll.KA ~ ll,KB, KOTOp~e ~ HBnHIOTCH Ha~6onee ynoTpe6~M~M~ s npaK
T~Ke paA~a4~0HHOro KOHTponH. ll,03y BHyTpeHHero o6nyYeH~~ HMRT• 
no pe3ynbTaTaM KOHTponH COAepmaH~H paA~OHyKn~AOB CRT BHYTP~ 
opraH~3Ma, MOmHO 04eH~Tb C noMO~blO cneAYfOllle~ ¢opMynbl 

CRT 
H MRT "' ~ . nll,ll, T . 

µ, RT 
(18) 

3AeCb ll.~T - ycpeAHeHHOe 3a rOA COAepmaH~e paA~OHyKn~Aa RB 
opraH~3Me ( Kp~n1YeCKOM opraHe 11 T11

), np~ KOTOPOM H MRT 3a KaneH
AapHbl~ roA paBHa nll.ll. T . 

2.2. 04eHKa nocneACTB~~ o6nyYeH~H 

PaA~06~onor~H, MemAyHapOAHaH [3] ~ Ha4~0HanbH~e KOM~CC~~ no 
paA~Onor~YeCKO~ 3a~~Te pa3n~YalOT CTOXaCT~YeCK~e ~ HeCToxacT~
YeCK~e (noporosb1e) 3¢¢eKTbl o6nyYeH~H YenoseKa. 

K CTOXaCT~YeCK~M OTHOCHTCH TaK~e 6ecnoporoBble 3qJ(peKTbl, AnH 
KoTop~x sepoHTHOCTb ~x noHsneH~H nponop4~0HanbHa A03e o6nyye
H~H 6e3 3aMeTHOrO ~3MeHeH~H ~x THmecT~ [3]. Mepo~ TaK~X 3¢$eK
TOB HBnHeTCH paA~a4~0HH~~ p~CK (PP): 

pp = 1 - exp [ -KPP · w R ·DR] . (19) 

npHMaH nponop4~0HanbHOCTb MemAY pp~ DR ~MeeT MeCTO np~ He-
6onbW~X A03aX ~ B OTHOW8H~~ (19) orpaH~YeHa 3HaYeH~HM~ H~me 
noporOBblX AnH HeCTOXaCT~YeCK~X 3¢$eKTOB. 

3HaYeH~H KPP B n~TepaType (CM., Hanp~Mep, [3,10,11]) sapb
~PYIOTCH B w~pOK~X npeAenax, OAHaKO paA~ onpeAeneHHOCT~ ~ OA
H03HaYHOCT~ cneAyeT np~Aepm~BaTbCH peKOMeHAa4~~ MKP3 [3], KOTo
pble ( KPPE ). np~BeAeHbl Ha eA~H~4Y 3¢$eKT~BHO~ A03bl E B np~
nomeH~~ 5. np~ ~cnonb30BaH~~ M3ll, nor~YHO nonb30BaTbCH 3HaYe
H~HM~ KPPM. 

HecToxacT~YeCK~M~ Ha3blBalOT 3¢$eKTbl, AnH KOTOpblX THmeCTb 
nopameH~H pacTeT c ysen~YeH~eM A03bl, a YacToTa noHsneH~H ~MeeT 
xapaKTepHylO noporosy10 3as~c~MOCTb oT D. np~ npesb1WeH~~ noporo
so~ A03bl Ha opraH OH nepecTaeT BblnonHHTb CBO~ ¢yHK4~~ YaCT~YHO 
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~n~ nonHOCTb~; C pOCTOM AO3~ pa3B~BaeTCH ~ 6one3Hb. B OTn~4~e 
OT CTOXaCT~4eCK~X 3cp¢eKTOB, KOTOPble MoryT npo~30~T~ ~n~ HeT, 
HeCTOXaCT~4eCK~e npo~CXOAHT onpeaeneHHO np~ npeBblWeH~~ nopora, 
no3TOMY MKP3 Tenepb ~x peKOMeHayeT Ha3blBaTb onpeaeneHHblM~ 
(deterministic) 3cp¢eKTaM~ [3]. 3Ha4eH~H noporos anH pa3n~4HblX 
3cjxpeKTOB yKa3aHbl B Ta6n. B-1 peKOMeHaa4~~ [ 3 J • C pOCTOM AO3bl 
D TH}l{eCTb nopameH~~ pacTeT' a Bbl}l{~BaeMOCTb B naaaeT B COOTBeT
CTB~~ co cneAYIOIJ.l~M~ 3aB~C~MOCTHM~: 
- AnH B~COK~X 3Ha4eH~~ L 

B = exp(-D/D 0 ), (20} 

- anH H~3K~x 3Ha4eH~~ L 

B = exp(-(aD + ~D 2
}}. (21) 

3Ha4eH~H napaMeTpOB Do, a~~ MO}l{HO Ha~T~ B pa3aene B.3.1 peKo
MeHaa4~~ [3] ~ B np~nomeH~~ 5. 

0 cyMMapHOM y~ep6e (Y) OT CTOXaCT~4eCK~X ~ onpeaeneHH~X 3~
~eKTOB MO}l{HO rosop~Tb n~Wb B cny4ae npeB~WeH~H pernaMeHT~po
BaHH~X Ben~4~H AO3 [3,4] (asap~H): 

Y = 1 - B + B·PP = 1 - B(l - PP). (22) 

3aecb Bee Ben~4~H~ HBnH~TCH 6e3pa3MepH~M~, T.K. B~pama~T 
BepOHTHOCTb co6~T~H AnH n~ae~. nony4~BW~X AO3Y D. 

3. ~EPAPX~~ BEn~~~H 

np~ nocTpoeH~~ npeanaraeMo~ B HacToH~e~ pa6oTe ~epapx~~ 
sen~4~H anH O4eHK~ y~ep6a, HaHoc~Moro np~ o6ny4eH~~ paa~a4~e~ 
( R) , cnyCKan~cb BH~3 OT KOHe4HO~ 4en~ ( y~ep6) AO OCHOBbl -
nepB~4H~X CTaHaapTOB ~ 3TanoHOB Ben~4~H. 8 CBH3~ C pa3n~4~HM~ 
B OCHOBH~X Ben~4~Hax AnH O4eHK~ CTeneH~ BpeaHoro B03Ae~CTB~H 
~-~- Ha 4enoBeKa, peKOMeHAOBaHHblX MKP3 [3] ~ pernaMeHT~poBaH
H~X HP6-76/87, npeacTasneH~ ase pa3n~4H~e cxeM~ (p~c.1 ~ 2), 
CBH3btBalOIJ.l~e Memay co6o~ sen~4~Hbl B nopHAKe ~x nony4eH~H ~ o6pa-
3OBaH~H. CTpeMneH~e K 3aKOH4eHHOCT~ cxeM, ~nn~CTP~PYIOU.l~X AB~

_}l{eH~e K KOHe4HO~ 4en~ (04eHKa y~ep6a), np~seno K Heo6XOA~MOCT~ 
BBeCT~ Ben~4~Hbl ~n~ onepa4~~ HaA H~M~; OTCYTCTBYIOIJ.l~e B peKOMeH
aa4~HX [l-3] ~n~ B HP6-76/87, HO ~MelOU.j~e MeCTO B nosceaHeBHO~ 
npaKT~Ke (Hanp~Mep AI, AC, n, K ~ ap.); TaK~e Ben~4~H~ ~n~ 
onepa4~~ c H~M~ 66seaeH~ nyHKT~PH~M~ n~H~HM~. UeHTpanbHoe MecTo 
B o6e~x cxeMax OTBeAeHO norn6~eHHO~ AO3e - OCHOBHO~ AO3~MeTp~-
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WR-Q= i r Q(L)D(L) dL dE 
L=& 

E=Hl(d)){H ~ Hl(d) 
Puguuu,uoHHblU KOHmpo!lb oiSJ1y~eHu>1 

BHewHe20 BHympeHHe20 

H•Oo) 

H'(0,07) 

Hp(10) 

,----, r---, 
I A I t----i JI C I ,~l;, -1~~~, 

H5 (0,07) Hs(3) 

MempoJ102uiecKoe obecnec?eHue 

nep&u'cHble cmoHgopmbl Bo39!:Jl.UHOU KepMbl (r), 
cpmoeHca. (}3~,n) go3bl B Bo39~xe (w,u mKaHu) U/IU 

. aKmuBHocmb ucmo"GHUKU 

PHc.I. HepapxHH BenlfllHH MKPE H MKP3 gnH oQeHKH 
pagHaQHOHHOro ~ep6a 
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df:M 
DM= dm 

- i -I H~T~ ~ DHRTQ HU=n[Q(L)D(L)dL d£' 
L=de 

Pag1,1au,uoHHb1u KOHmpollb 0011y4e1-1uH 

&1-rnw1-1eeo · r ... _______ 7 

l HMT ~ L HNRT I L----1!...-r_J 
r------ ----, 
'H i£ )- %(ti.) nnn ' 
I HRT~ i -Dnnm~j nl L----------- _J 

g1-1ympeHHe2.0 r-------- -------7 
l (c.)~ H11r) ~ L Ht\RT >,, L n~~RT nDDT 
~-----~:::;,--~------JM 

r-....-:::::, r-----, 
•n1--tK~--~ -r--J L _____ J 

nun H · DKA I 
nrn DKs 

Memponow~e~Koe ooecne4eHue 
O6pa3u,oSbre cpegcmSa U3MepeHt,HA 1,1 3ma110Hbl 3KBuBa11eHm
H0u (n) t..1 noi110LU,eHHOU (n,o,~-) 903, <p/llOeHCO (/r,n) U/IU 

aKmt..1SHocmu ucmo4HUKO 

PHc. 2. l'.lepapxHH aenll'IHH .r:1nH ou;eHKH pa.r:1Hau;1101rnoro 
y~ep6a, ocHoBaHHaH Ha HPE-76/87 
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4eCKOA sen~4~He. OnpeAeneH~H ~ 3Ha4eH~H C~MBOnOB sen~4~H Ha 
p~c.1 ~ 2 np~BeAeH~ s pa3Aene 2. 

4. CPABHEHvlE OCHOBH~X BEnv14v1H v1 v1X nPEaEnOB, 
PEKOMEH40BAHH~X MKP3 v1 PErnAMEHTvlPOBAHH~X HP6-76/87 

noAo6Hoe cpasHeH~e 4acT~4HO s~nonHeHo s pa6oTe [9], rAe 
aBTOP~ noKa3an~, 4TO np~ noKanbHOM o6ny4eH~~ HeKOTOP~X KP~T~-
4eCK~X opraHOB [4] KOH4en4~H HP6-76/87 Aa~e np~ 6onbWeM (B 5 
pa3), 4eM s peKoMeHAa4~Hx [3], 3Ha4eH~~ na np~ o6ny4eH~~ scero 
Tena oKa3blBaeTcH 6onee II ryMaHHoA 11 no cpasHeH~IO c MPK3 [ 3 J. v1 c 
3T~M BblBOAOM Henb3H He cornac~TbCH, HO TOnbKO np~ noKanbHOM 
o6ny4eH~~ 6onbweA 4aCT~ KP~T~4ecK~X opraHOB. np~ o6ny4eH~~ 
scero Tena 4erioseKa rnnbHO npoH~KalOU.leA paA~a4~eC1 BblBOA ~3MeHH
eTcH c T04HOCTblO AO 11 Hao6opoT 11

, T. K. HP6-76/87 AOnyc!{alOT o6ny-
4aTb 4enoBeKa 8 3TOM cny4ae 8 .5 pa3 6onbweA A030C1: na = 5 M38 
cornaCHO HP6-76/87 ~ na = 1 M3B cornaCHO MKP3 [3]. TaK~M o6pa-
30M, 8 o6~eM cny4ae Henb3H YTBep~AaTb, 4bH KOH4en4~H COBMeCTHO 
c npeAenaM~ A03 ~ecT4e, a 4bH MHr4e. TaKoe nono~eH~e Aen, np~. 
KOTopoM ABa cne4~an~cTa (oA~H on~paeTCH Ha peK0MeHAa4~~ 
MKP3 [3], a ApyroA "~cnoseAyeT 11 HP6-76/87) MoryT AenaTb npHMO 
npoT~sonono~H~e B~BOA~ 0 CTeneH~ paA~a4~0HHOA onacHOCT~ AnH . 
OAHoro ~ Toro ~e nonH ~3ny4eH~H, He MO~eT He B~3~BaTb co~ane
H~H ~ 03a604eHHOCT~. vlcnpaB~Tb nono~eH~e B CTpaHax 6~swero 
CCCP MO~HO ~ Hy~HO, np~HHB peKOMeHAa4~~ MKP3 [3] ~n~ op~eHT~
pyHCb Ha H~X, KaK 3TO CAenan~ MHOr~e, ecn~ He see, CTpaH~, 
cyAH no TeKy~eC1 n~TepaType. B nonb3Y 3Toro rosop~T ~ TOT ¢aKT, 
4TO peKOMeHAa4~~ [3] 8 3aKOH4eHHOA ¢opMe no3BOnHIOT pewaTb son
POCbl paA~a4~0HHOA 6e3onacHOCT~, AOBOAH 04eHK~ CTeneH~ onacHOCT~ 
AO 3Ha4eH~A paA~a4~0HHoro p~cKa ~ y~ep6a. HP6-76/87 ~ ocn-72/87 
He ynoM~HalOT O TaK~X nOHHT~HX ~ sen~4~Hax, KaK 6yATO ~x ~ HeT 
Boo6~e. KpoMe Toro, 8 MHOr04~CneHHblX ny6n~Ka4~HX ~3AaTenbCTB, 
HaXOAH~~XCH Ha Tepp~TOp~~. rAe AO c~x nop AeAcTBylOT HP6-76/87 
~ ocn-72/87, npoAon~~TenbHoe speMH y~e ~cnonbJyeTcH noHHT~e 
paA~a4~0HHoro p~cKa ~ np~BOAHTCH COOTBeTCTBYIOIJ..l~e 04eHK~ noc
neACTB~A Ae~CTB~A paA~a4~~ (CM., Hanp~Mep, [10]). np~ B~nonHe
H~~ paA~a4~0HHoro KOHTponH TO Ha OCHOBe OAHOA KOH4en4~~ 
(HP6-76/87), TO Ha OCHOBe Apyro~ (MKP3 [3]), KaK 3TO ~MeeT Mee
TO AnH 4aCT~ .COTPYAH~KOB Ov1Hv1, B03H~KaeT He06XOA~MOCTb, B np~H-
4~ne, B nepec4eTe A03 o6ny4eH~H Ha ocHoBe HM (~n~ ee ~3MepHe
Moro aHanora, Hanp~Mep, JHRM) K A03aM Ha ocHose E (~n~ ee ~3-
MepHeMoro aHanora, Hanp~Mep, Hp(lO)) ~ Hao6opoT. 4nH ycTaHos
neH~H ¢opMyn~ nepec4eTa Heo6xoA~Mo np~3HaTb o6e KOH4en4~~ 
"npaB~nbHblM~ 11

, 4TO B aHan~T~4eCKOA ¢opMe 3KB~saneHTHO cneAylO
~eMy COOTHOWeH~IO: 
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!:!.Ji = 
E (23) 

l im HM l im E 

rae lim HM~ lim E - 403os~e npeaen~ np~ o6nyYeH~~ scero Tena 
Ha OCHOBe HM~ E COOTBeTCTBeHHO. CornacHO [3,4] l im HM/1 im E 
paBHHeTCH 5 ~ 2,5 anH HaceneH~H ~ nepcoHana COOTBeTCTBeHHO. 
Toraa, ~MeH s B~AY, YTo ·HM= ~-HMT ~ E = u1_r ·H, nonyY~M 

W:r 
- anH HaceneH~H HMT = 5 -.- · HT' (24) 

W:r 
WT 

- anH nepcoHana H = 2 5 -- · H • (25) MT ' w~T T 

B npaKT~Ke paa~a4~0HHoro KOHTponH ~Me~T aeno, KaK npas~no, 
He C HM ~ E, a C ~x ~3MepHeMblM~ aHanoraM~ 1\-t ~ A E· 3HaH COOTHo
weH~e fy,/E [2] ~AM/HM-~ nonb3YHCb (24) ~ (25), MO~HO nonyY~Tb 
COOTHOWeH~H Me~ay KOHTpon~pyeM~M~ sen~Y~HaM~ Ha OCHOBe HM~ E. 

nPl,1n0}1{EHv1 E 1 

B3BeW~BalOU.l~i-1 TKaHeBbli-1 ¢aKTOP 1 , WT 

TKaHb ~n~ opraH 

nonos~e ~ene3~ (roHaa~) 
KocTH~i-1 M03r (KpacH~i-1) 
ToncTaH K~WKa 
nern~e 
}l{enyaoK 
}l{enYHbli'.-1 ny3blpb 
MonoYHa.H ~ene3a 
neYeHb 
n~~esoa 
~~TOB~AHaH ~ene3a 
Ko~a 
nosepXHOCTb KOCT~ 
npoY~e 2 

W:r 

0,20 
0,12 
0,12 
0,12 
0,12 
0,05 
0,05 
0,05 
0,05 
0,05 
0,01 
0,01 
0,05 

1 YKa3aHH~e sen~Y~H~ He 3as~cHT OT so3pacTa ~ nona YenoseKa. 
2 nepeYeHb yKa3aH B np~MeYaH~~ Ta6n~4bl 2 pa60Tbl [3]. 
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nPvlnO}l{EHvlE 2 

83BeW~BalOU.l~i-1 ¢aKTOp ~3nyYeH~H, ~ 

T~n ~ 3HepreT~YecK~i-1 a~ana3oH ~3nyYeH~H 1 

¢OTOH~ scex 3Hepr~£.1 
3neKTPOHbl ~ M~OHbl scex 3Heprn£.1 2 

Hei-1TpOH~ 3Hepr~~ < 10 K3B 
10 K38 -

> 100 K3B -
> 2 M3B 

> 20 M3B 

100 K3B 
2 M3B 
20 M3B 

npoTOH~, OTn~YH~e OT npOTOHOB OTAaY~, 
3Heprn~ > 2 M3B 

WR 

1 
1 
5. 

10 
20 
10 

5 

Anb¢a-YaCT~4bl, ¢parMeHTbl aeneH~H, u~enble H4pa 
5 

20 

1 3HaYeH~H ¢aKTOpOB anH 4pyr~x ~3nyYeH~i-1 ~n~ 3Hepr~£.1 BblY~c
nH~TCH c noMO~b~ ¢oMynbl ( 6} B pa34ene 2. L 

2 vlcKn~YeH~e COCTaBnH~T 3neKTPOHbl O~e' BblneTalOU.l~e ~3 H4ep' 
KOTOpble CBH3aHbl C llHK; 3¢clJeKT OT 3neKTPOHOB o~e yY~TblBa
eTCH TeXH~KOi-1 M~KPOA03~MeTp~~ (np~no~eH~e B, naparpa¢ 
B67 MKP3 [3]). . 

nPvlnO}l{EHvlE 3 

3as~C~MOCTb K03¢¢~4~eHTa KaYeCTBa Q(L) 
OT n~Hei-1Hoi-1 nepeaaY~ 3Hepr~~ L s soae 

L, K3B MKM- 1 

< 10 
10 - 100 

> 100 

Q(L)6 

1 
0,32 L - 2,2 

300//[ 

a) n~Hei-1HaH nepe4aya 3Hepr~~ onpeaeneHa cneaylOU.l~M o6pa3oM 

L = dE 
dl 

rae dE - noTep~ 3Hepr~~ 3apH~eHHoi-1 YacT~4e£.1 Ha nyT~ dl; 

6} 3HaYeH~H L B~pa~a~TCH B K3B/MKM. 
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nP"1flO>KEH"1E 4 

rpynna KP~T~YeCK~X opraHOB ~ ~x OTHOC~TenbHaH 
YYBCTB~TenbHOCTb 

I rpynn~ (~ = 1) - see Teno, roHaA~ ~ KpacH~~ KOCTH~~ M03r; 
II rpynna (wi = 1/3) - MblW4bl, ~~TOB~AHaH ~ene3a, ~~posaH 
TKaHb, neYeHb, noYK~, cene3eHKa, ~enyAOYHO-K~WeYH~~ TpaKT, 
nerK~e, xpycTan~K rna3a ~ apyr~e opraHbl, 3a ~cKn~YeH~eM Tex, 
KOTOp~e OTHOCHTCH KI~ III rpynnaM; 
III rpynna (wi = 1/6) - KO~H~~ noKpOB, KOCTHaH TKaHb, npea
nneYbH, roneH~ ~ cTon~. 

nP"1flO>KEH"1E 5 

5.1. 3HaYeH~H K03qxj)~4~eHTOB paa~a4~0HHOro p~cKa 
KPP, onpeaenHIOUl~X cToxacT~YeCK~e 3qxj)eKTbl 

06nyyaeMb1~ 
KOHT~HreHT 

Pa60Ta10U1~e 
B3pOCflble 

Bee 
HaceneH~e 

KPP, 10- 2 30- 1 

He~3neY~Mbl~ 
paK 

4,0 

5,0 

"13ney~
Mb1~ paK 

0,8 

1,0 

TH~enb1e Hacnea
CTBeHHble , 3qxj)eKTbl 

0,8 

1,3 

CyMMa 

5,6 

7,3 

5.2 3HaYeH~H napaMeTpos D0 , a~~ B $OpMynax (19), (20), 
( 21)' on~CblBalOUl~e HeCToxacT~YeCK~e 3qxj)eKTbl: 
D0 ~ 0,8 rp, a= 10- 1 + 5-10- 1 rp- 1 , ~ = 10- 1 + 5-10- 2 rp- 2 • 
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