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2.6.1. MOHMBUPYIOIEE M3JIYVUEHME. PAIVALIVMOHHAS BE3OIACHOCTB

ONPEJIEJIEHVE MHIVMBUIOYAJIBHBIX 3®SEKTUBHBIX N03 OBJIYUEHNUA
MALIMEHTOB IPY PEHTTEHOJIOTMUECKMX WCCJIEIOOBAHUAX
C WCIIOJIb3OBAHMEM M3MEPUTEJIEN [POM3BEIEHMS
JO3El HA MJIOWAIB

ESTIMATION OF THE PERSONAL EFFECTIVE DOSE
OF PATIENTS BY X-RAY EXAMINATIONS USING
THE DOSE AREA PRODUCT METERS

METOOINMYECKUE YKASAHUA 10 METOIAM KOHTPOIJISA
MYK 2.6.1.760-99

1. MeTommueckue ykKaszaHusa pas3paboTaHel: BapxkoBckum A.H.,

T'onmukoBeM B.I0. (denmepasbHEM palnojioTMueckumil LeHTp npu CIO HUN
paIaluMoHHOM TurueHsl) , KanpHuukmMm C.A. (CI6 HUM pamralliOHHOM
rurmeHsl) , l'ommxkosom M.B., Epmosmuom E.II., IepuoremM B.A. (Kadeznmpa
paIraluMoHHOM IurueHsl PMA), VeaHoBeM C.M. (HenapTaMeHT
roccaHsnuoHanzopa MmHz3npaea Poccum), BopoHmHemM K.B. (HayuHO -

HpaKTquCKMﬁ LeHTP MeIMLVHCKOM panonoJgiormu,

MockBa), MapTBHIOKOM

[0.H. (HIOI "Ooza"), Apewmom O.B. (OUMUM Tl BHUMOTPU T'occrarHmaptT PO).
2. YTBepXIeHH M BBeIeHH B IelcTBMue llpuka3zoM MuMHMCTEpCTBA

30paBooxpaHeHusa PO® ot 2 wmoma 1999 1.
3. YTBepxIOeHbl BIIEPBLIE.

1. O6nacTe nNpMMeHEHUS

1.1. Hacrosmue MeTOIMUECKUE YKazsaHM4a 10 MeTOoOaM KOHTPOJIA

(majiee Mo TeKCTY - MeTOoOUUeCKMe yKa3aHUS) INnpedHa3HadYeHbl OJIA
orpeneJyieHnAa 9@@GKTMBHMX o3 obJlydeHus I[alMeHTOB npm IrnpopeneHnm
IMaT'HOCTUUECKUX U npo@mnaKquecxmx MEIVMUVMHCKMX PEHTIE€HOJIOTUMUECKMX
MCCJIEOOBAHUM C MCIIOJIb30BaHMEM MBMepMTeﬂeﬁ IIPOM3BEOEHNVA IOO3ElI Ha

rJjomansb .

1.2. MeTomuueckHMe yKaz3aHMsa NpelHasHadeHb OJid JleueOHO -

NPpOdUIIaKTUUECKUX YUPEeXIeHUN UM oplaHu3aluui,
u yueT 20OEKTUMBHBIX OO3 OOJIyUEeHMS I[MalLMeHTOB.

2. HopMaTHUBHBIE CCBUIKU

OCYyHWeCTBJIAIIMX KOHTPOJIb

1. denepasibHBM 3akoH "O pamMaluMOHHOM 0e30IacHOCTU HacejieHus"

N 3-93 ot 09.01.96.

2. Hopwme! pamaumoHHoOM OGeszornacHocTtum (HPE-96) .

HopMaTuerel I'H 2.6.1.054-99.

I'mMrueHmyeckue

3. Mpukaz M3 PO or 24.07.97 N 219 "O cozmaHUM eIUHOMU
TOCYyIapCTBEHHOM CUCTEMB KOHTPOJIS M yuyeTa MHOMBUIYAJIbHEIX O3

obnyueHusa TpaxnaH".

4. VMudopMauMoHHOEe nmcbMo M3 PO ot 17.12.97 N 2510/9677-97-27



"O xOHTpOJIe 3a mozamMu objydeHua".

5. TOCT P MSK 580-95. l3Mepuresb NpOM3BeIeHMs SKCIO3ULVOHHOMN

O3Bl Ha IJiomalb.

3. OBume MNoJIOXEHUS

3.1. B HacCTOoAllMMX MEeTOIMYECKUMX YKaz3aHMAX IpelncTaBJIeH INOpAOOK

onpenesieHV s VMHIVMBUIOYAJIbHEX 20QeKTUBHBEIX HO3 OOJIyUYeHMs [NaLUMEeHTOB IIpU
PEHTI'eHOJIOTUUYECKMX MCCJIENOBaHUAX C MCIIOJIb30BAaHMEM M3MEPUTEJIEN

MNpom3BeIeHMA IIO3bl Ha IlJiomanb .

3.2. B MeTOOMUECKMX yKa3aHUAX HOaHbl KO3bOMLUMEeHTH nepexoma oOT

HENOCPEeNCTBEHHO M3MEPEeHHOM B xXOIe MNPOBeIeHMS PEeHTIEeHOJIOTUYEeCKOM
Npolenypsl BEJIMUMHBEL — [POMBBENEHMS O3b Ha I[omalb - K
pernaMeHTUpyeMoy demepasibHbIM 3aKoHOM "O paIMallMOHHOY Oe30MNaCHOCTU
HacejeHua" u HopmaMu paIralumMoHHOM 0OeszornacHocTu (HPE-96) BesnumuHe -

>bbexTUBHONM IoO3e.
3.3. DdbexTMBHaAsS moz3a - BeJIMUMHA,

MIPOBENEHNS CJIOXKHBIX PAaCUEeTOB.
3.4. Ilpou3BenmeHMe HOO3B Ha IJIoWAanb
VUBMEPUTEJIAMY [POU3BENEeHNsT O3Bl Ha
OeTeKTopa MNPOXOMHYI MOHM3AUVOHHYIO
PEHTTEHOBCKOTO ¥ CBETOBOTO I[IYyUKOB
PEHTTEHOBCKOTO alnapara.

MCIIOJIb3yeMad KakK Mepa pHuckKa
BO3HMKHOBEHMA OTIAJIEHHBIX [OCJIEOCTBUNM OOJIydeHMA BCEeTO Tejla deJloBeKa
M OTHEJIbHBIX €TI0 OPIaHOB C YY4eTOM MX PalMOdyBCTBUTEJIBHOCTU.
5Ta SKBUOO3MMETPUUECKAas BeJIMYMHA I[IOIJIEXMT KOHTPOJIO B IIpoLecce
IpOBeNeHNMsI PEHTTEHOJIOTUUEeCKMX MCCJIeOOBaHUN.
onpenesieHre 3QPeKTUBHON HO3Bl IPEeNCTaBJIAET 3HaUMUTEJIbHBIE CJIOXHOCTH,
T.K. OHa He MOXeT OBITb HEIOCPeICTBEHHO M3MepeHa M TpedbyerT

Ha npaxkTmke

VIMeHHO

MOXHO M3MEPUTHL OO3UMETPaMM -
nJjomans, MMEOIVMY B KadecTBe

KaMmepy, koTopas "mnpozpauHa' Omnsa
1 He MemaeT pabore

3.5. BHaueHMa kO30OULMEHTOBR Iepexoda OT M3MEePeHHOTO 3HaudeHUsa

NpoM3BenNeHMss OO3Bl Ha [Jomalb k sbbexkTuBHONM Ho3e,

HacCToAllMX MeTOIMYECKUX YKasaHMAX,

xoMmnbeioTepHOM nporpamve EDEREX (Effective Dose Estimation at

npencrapJIeHHBIE B

paccuMTaHel I10 OpMPMHaﬂbHOﬁ

Roentgen Examination), paspab®oranHHOM B denmepalibHOM pPaIMoOJIOTMUEeCKOM

ueHTpe npu CIO HUM paIMaluMOHHOM IMIMEHE.

MOJIYyUMTh 3HaueHus 5bbekTrMBHOY IO3B HAa OCHOBAHUUM CpPEeOHUX
KaHAX) uUeJjiloBeka U [POoM3BeNeHUN
OO3Bl Ha IJIomanb INPY CTAHIAPTHHIX YCJIOBUAX I[IPOBEOEeHUs
PEHTI'eHOJIOTMUECKMX MCCJIENOBaHMM C yd4eTOM BO3pacTa IallMeHTOB.
Pacuer 5bbekTMBHONM HO3BI BHIIOJHEH IJIs YCJIOBHOTO UeJioBeka,
VMEenIEeTO IMOJIHE Hab®op MYyXCKUX U XeHCKMX OPTAaHOB.

llpr BrUMCIeHUY 3QQEKTUBHEIX OO3 B IpOoTpaMMe MCIIOJIb30BaJMCh
MBBECTHEIE aHTPOIOMOPbHEIE GaHTOMBEI Tejia B3POCJIOTO UYeJIOBeKa,

SKBMBAJIEHTHBEIX O3 B 22 opraHax (T

meTer B BO3pAacCTe: HOBOPOXIEHHOTO,

0,5, 1, 5,

10 u 15 new,

[l[porpamMmMa [O3BOJIMIIA

a TaKxe

pexoMeHOoBaHHbBle MKP3 B kauecTBe "cTaHOapTHHEX" NpKM NpPOBeOEeHUU

TakoI'o poHa pacueToB (Tabj. 1).

Ta6mmua 1

NNAPAMETPEl TEJIOCJIOXEHNMSA "CTAHIAPTHOI'O" UYEJIOBEKA,
VCIIOJIBOBAHHEE B PACUETAX

BoszpactT, Jser

+--—- - +-—-—- +
} 0 - 015 : 3/5 :
} 015 -3 : 9/3 :
| 3 -8 i 19

| 8 - 13 i 31,9 i
| 13 - 19 i 54,4 i
' > 19 | 7111 |



4. OnpegneneHye MHAOAMBUAYANbHOM 5bbekTMBHOM OB OBJIyUYEeHMsSI MALIMEHTOB IIPU
NPOBeOEeHUM PEeHTT'@HOJIOTMYECKUX MCCIIeOOBaHUMN

4.1. VuouBunyasibHasa s0dexkTMBHasA »moz3a E oOjydeHMs HauMeHTa IpM [NPOBEeIeHUMU
PEHTI'E€HOJIOTMUEeCKOT'O MCCJIeNOBaHUA olpelesigeTcs 10  dopMmyJie:

E =0 x K, M3, tme: (1)

® - wm3MepeHHasa BeJMUMHA [NPOMBBEIEHMS O3Bl Ha I[JIomalb [1PU
NpoBeNeHMM PEeHTIEeHOJIOTMUEeCKOTO MCCJIenNoBaHusa, I'p X KB. CM;
K - xosdbduumeHT nepexoza kK 3b0bexTMBHOM Ho3e OOJIyUeHMs MalllieHTa

OaHHOTO BO3pacTa C yd4eTOM BMIa [NPOBEIeHHOTO PEeHTIEeHOJIOTMYEeCKOTO
MCCJleDOBaHMA, IIPOEeKUMM, Pa3MepOoOB I[10Jisa, QOKYCHOTO pPacCCTOAHUSA U
AaHONHOTO HaNpAXeHUs Ha TpyOke, M3B/(I'p X KB. CM).

4.2. BHaueHMe NpOM3BEeNEeHMsa O3Bl Ha Jomalb ¢ IOJDKHO

onpenesiaTbCcsa JosuMmeTpamy, oTBeuaomuMy ['OCT P MBK 580-95 nu
BHeCeHHbBIMM B ['OCyIapCTBEHHBI pPeecTp CPpelCTB Mu3MepeHUn PO
(HanprMep, OOBMMETP PEHTIEHOBCKUM kJIMHMUeckuM IPK-1).

JozuMeTp — M3MEPUTEJIL NPOM3BENEHMs IO3B Ha I[1JIomalb — COCTOUT

13 MNPOXOIHOM MOHM3ALMOHHOM KaMephl, CBSA3aHHOM D3JIeKTpUUYeCcKMM KabdejieM
C UBMEPUTEJIbHBEIM IIyJIbTOM IJig 00paboTky MHbOoOpMalLMM UM BEHBOIA €e Ha
OMCIJIEN, a B HEKOTOPBIX MOINeJISX M Ha BCTPOEHHBM [IPUHTEP, [ledaTalolum
IIPOTOKOJI PE3YJILTATOB M3MEPEHUN.

[lpoxonHasa MOHMBMPYWIAS KaMepa OO3MMeTpa yCTaHaBJIMBAETCs Ha

BBEIXOIE IIEePBUUHOTO IIydKa M3 INIyOMHHOM InadparlMsl Tak, UTOOBl €O OCb
Oblsla HOpMaJlbHa IIJIOCKOCTM KaMepbl UM [Npoxonuia uYepes3 ee LeHTp, a
IIy4UOK He BHEIXOOWJI 3a Ipelefibl KaMepbl. V3MepUTeJIbHBI IIyJIbT HO3UMeTpa
pasMemaeTcsa B KOMHaTe YIIPaBJIEHMS PEHTTEHOBCKMM alllapaToM.
llogkJoueHre ¥ NOopAnok paboTH C HO3MMETPOM OCYMECTBJIATCA B
COOTBETCTBUM C TEeXHUUECKMM OIMCaHMEM UM MHCTPYKLMEN 10 eTo
SKCIIJIyaTaluun.

llcriosib30BaHME M3MepUTeJiey NpoM3BeleHMs HOO3bl Ha I[jIomalb

[IO3BOJISAET :

- BeOpPAaTH ONTMMAJIbHEE YCJIOBUSA I[IPOBENEHMSA PEHTIEHOJIOTNUECKOT'O
MCCJIeHOBaHMA C LeJiblo INOJIydYeHMs MaKCHMMaJIbHOM IMaTHOCTUUYECKOM
nHbpopMaluM IPY MUHMMAJIBHOM IO03e OOJIydeHMs [allieHTa 3a CcueT:

- BHIOOpPa ONTMMAJIBHEIX OUM3UKO — TexXHUUYECKUX PEeXVMOB MCCJIeIOBaHUS
(BeNMUMHBEL @HOOHOT'O HAaNpPSXeHMs, CUJIBl TOKa, IJIUTEJIBHOCTU
BSKCIIOBULINN) ;

- OTpaHMYEeHMs pasMepoB I10Jig OOJIyueHUsd;

- KOHTPOJMPOBAaThb CTaAOMJIBHOCTbH [IapaMeTpPOB PEHTIEeHOBCKOTO

annapaTta B [NepMon sKCIJlyaTaluu.

HakomnjeHHasa cTaTuCcTMUeckas MHOOpMalMsa BHAUEHUM MNPOMBBEIeHUS

O3Bl Ha IJIomanb I1O3BOJIMT CPABHUTHL IOB0BYID HAT'Py3Ky Ha [NalUMEHTOB
IpY Pa3JIMUHBIX MeTOolaxX MCCJIeHOBAaHUM M BBECTU KOHTPOJIbHBIE YPOBHMU IJisd
OCHOBHEIX I03000pasyolllX PEeHTITEeHOJIOTMUECKUX MCCJIeNOBaHUM.

4.3. KonddbuureHntr nepexoma K k 2b0dekTUMBHOM Hnoze Npu Haumbojiee
PacCIpPOCTPaHEHHBX PEHTIEHOJIOTUYECKMX MCCJIEINOBAHMAX OJIS I[alMeHTOB B
BO3pacTe OT HOBOPOXIEeHHOTO mno nosyroma, or 0,5 mo 3 mjer, ot 3 mo
8, or 8 mo 13, ot 13 mo 19 u crapume 19 jieT npuBeneHel B Tabja. 2 -
7.

B Tabimuax yudMUTHBATCA Cjlelyille [lapaMeTphl [IpOBeleHUS
PEHTI'eHOJIOTUMUYECKMX MCCJI€NOBaHUIN

- BUI MCCJIeOOBAHUS;

- npoekuusa: nepenHasa - I3, 3anHaa - 3II, OokoBasa - B;

— pasMeprl oJid OOJIydeHMS — BBICOTA UM WMPMHAa I[IydkKa Ha [IpUEeMHUKe
n300paxeHns;
- QOKyCHOEe pacCTOSHME — pPaCCTOSHME OT (QOoKyCa PEHTIE€HOBCKOM

TPpyOKM LOO MNPpMEeMHMKa M300paXxeHMs;

- BHaUeHMe AaHOIOHOTO HalpsXeHMs Ha PEeHTIeHOBCKOM TpyOke.

4.4, OrTHOCKTeJIbHASA IIOTPEWHOCTb onpenejieHnd 3OQeKTMBHOM O3B
oByiyyeHMs IalMeHTa CKJIaIBBaeTCs M3 [NOTPENHOCTM pacdeTa
xkondduumernTa K mna "craHzmapTHOTO" UesyioBeKa UM MNOTPEUWHOCTM M3MEPEHMS
Io3MMeTpa, 4UTO B cymMme cocrasjger +/- 30%. [pu CylmecTBEHHBIX
OTJIMUMAX B TEJIOCJIOXKEHUM MCCJIelyeMOTO IIalyMeHTa OT IapaMeTpOB
"craHmapTHOTO" UeJIoBeKa MNOTPEeWHOCTL MOXeT mocturarb +/- 40%.
4.5. llpuMep pacueTa MHIMBUOYAJbHOV 5bbexkTMBHOM HO3bl. [lallMeHTYy
B Boz3pacTe 20 JIeT NPOBEIEHO PeHTIreHOoTpaduueckKoe MccienoBaHMeE
rpynHOM kJjeTku B 3l npoexumm, pasMep nomnsa 30 x 40 cm, doxycHOoe



paccroaHMe 1 M, aHomHoe HamnpsxeHue - 90 xB. I[loxkazaHue LO3MMeTpPa
paBHO:
® = 250 cI'p x xB. cm = 2,5 I'p x kB. cM. Ilo Tabmuue 7

onpenessgeM K = 0,2 m3B/ (I'p x kB. cM). [lo dopmyse (1)
MOJIYUEHHYI0 MMalMeHTOM MHIMBUOYAJbHYD 2OOEeKTUBHYIO OO3Y:

BEIUMCIIAEM

E=®x K=2,50Tp x ¥kB. cM x 0,2 m38/(I'p x kB. cm) = 0,5
M3B. VMHOMBUIOyalibHaa sbbekTuBHAA HO3a MNalMEeHTa C ydeToM CyMMapHOM
norpemHoctu (n. 4.4) pasna 0,5 +/- 0,2 M3B.

5. YueT moBoBOM HarpyBKM MNALIMEHTOB

5.1. PaccumMTaHHOEe 3HAUeHMe MHIMBUIAYAJbHOM 20beKTUMBHOM HOO3H
nauyMeHTa OOJDKHO OBIThH 3apeTMCTPUMPOBAHO B JIMCTe ydeTa IOO3O0BEHIX
Harpy30K [PV PEHTTEHOJIOTUUECKMX MCCJIeIOBAaHMAX
MEOUMUMHCKYIO KapTy aMOyJjaTopHoTo OojsbHOoTOo (b. N 025/y-87)
nucropmuin pasputusa pebenka (b. N 112/y)
PEHTTEeHOJIOTUYEeCKUX McciaenoBaunii (b. N 50/y) .
M3 CcTalMoHapa WM II0CJI€ PEHTITEHOJIOTMYUEeCKOT O oOCJiedoOBaHMusa B

Creu a3V POBAHHEIX MEeIMLMHCKUX YyUYPEeXIOEeHMAX 3BHadeHMe IO30BOM
HaTpy3KM BaHoCcuTCcd B BhIMcky (b. N 027/y). BrnocinencTeum nosa
[IEPEeHOCUTCs B JIMCT ydeTa IO3BO0BHIX HATPY30K MEOMLMHCKOM KapThl

mJjim

aMOyJIaTOPHOT'O OOJIBHOTO
(ncTopuo pa3BUTUA pebeHKa)
pPes3yJsibTaTOB M3MEPEeHNU,
OO3H Ha IJIoWanb

KapTy

(ncTopMpw pa3BUTUA pebeHKa) .
BKJIEMBAETCA UM IIPOTOKOJI
ecqM OO3VMEeTP — M3MEePUTesb NPOM3BeNeHUA
- CHabOxeH IPMHTEPOM.

6. KosbdpdmumenTr nepexoma k sbbexkTmMBHOM nOoBe

(mmucT BKJIEMBAETCHS B

1 B XypHaJjle ydyeTa eXeOHEeBHBIX
[Ipr BEIIMCKE OOJIBHOT'O

B aMOyJaToOpHYIO

Tabauua 2

I it e T-————- T——————- T—————- T-—————-
i N |  Bun mccrmenopanHusa llpoex-|Pazmep |doxyc—|AHOOHOE |
i/ LM | noss  |Hoe 'Hanpa-
| | i la x b, ipac- |xeHue,

1 | | I oM lcTosa- kB

| | i i |HUE, M;

R i Bt fom——— fomm——— - fom————
i1 Jlerkue (p/7T) o3m 113 x 187 1,0 150 - 70
R e B ittt e e fo———— fom———— f————— fm—————
12 Jlerkue (p/T) V30 118 x 247 1,0 50 - 70
R e B ittt e e fo———— fom———— f————— fm—————
13 Jlerkue (p/T) . B 113 x 187 1,0 160 - 80
R i Bt fom——— fomm——— - fom————
14 |Jllerkre (p/T) i B 118 x 24 1,0 160 - 80
R e B ittt e e fo———— fom———— f————— fm—————
!5 Jlerkue (p/c) 30 120 x 207 0,4 | 60

R i Bt fom——— fomm——— - fom————
'6  |Uepen (p/T) I3 113 x 187 1,0 150 - 70
R e B ittt e e fo———— fom———— f————— fo—————
'7  Uepen (p/T) B 113 x 187 1,0 150 - 70
R e B ittt e e fo———— fom———— f————— fo—————
1 8 | IO3BOHOUYHUK (p/T) I3 118 x 24 1,0 150 - 70
i Bt fom——— fomm——— - fom————
' 9 | TIO3BOHOUHUK (p/T) | B 118 x 24 1,0 150 - 70
R e B ittt e L fo———— fom———— f————— fo—————
110 |Ilmeuo, xmoumua (p/r)) 03 113 x 187 1,0 150 - 60
R it B e e e fom——— fomm——— - fom————
111 Tas (p/T) I3 ) 9 x 127 1,0 150 - 60
R e B ittt e L fo———— fom———— f————— fo—————
112 |Tazobenp. cCyCcTaBH I3 112 x 9 | 1,0 150 - 60
|  (p/T) | i i i

R it B e e e fom——— fomm——— - fom————
113 |Bempo (p/T) I3 113 x 187 1,0 | 50

R e B ittt e L fo———— fom———— f————— fo—————
114 | BpomHas [I0JIOCTb 38D 112 x 18] 1,0 150 - 70
| | (p/T) | i i i

R i B it b e e fom——— fomm——— - fom————
115 | BpomHasa HOOJIOCTb B 112 x 18} 1,0 150 - 70

K,
iM3B/ (T'p
X KB.



| (p/T)
et e ettt L

nm 112 x 18, 1,0 150 - 70, 2,48

(p/T)
Rt et e e e

| Yporpadusa

16

nm 112 x 18, 1,0 {50 - 707 1,70

(p/T)
B i ettt e e et

| Imcrorpadusa

17

113

p/C - PEHTIEeHOCKONMUA;

P/T - peHTreHoTpadusd,

[IpyMeduaHMKe .
repenHe3anHAA NPOEKUMA,

B - GokxoBasa

IpMBENEHO cpelHee 3HaueHMe 50beKTUBHOU

pPacCCUMTaHHBIX IJIA obJIyueHMs cJjieBa U cnpaBa);

3l - 3apHenepenHAA MNPOEKLMA,
b - BBICOTa noJsA.

ciydas

S5TOM

(B
OO3Bl M3 OBYX SBHAUEHUN,
a - mMpMHa I[0Jid,

IPOeKLMS

Tabauua 3

—————— ey
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0,57

30 118 x 247 1,0 150 - 70

|Jllerkre (p/T)
gy B

Pl

0,68

118 x 247 1,0 160 - 80|

B

|Jllerkre (p/T)
B T T e e T B T

|2

0,73

31 120 x 207 0,4 160 - 70

Jlerkre (p/c)
B T Tt B LT TN R

'3

0,20

n3 118 x 247 1,0 {50 - 60}

depen (p/T)
R et e e e e e tnb sttt bt

14

0,14

50 - 60|

118 x 247 1,0 |

B

i Jepen (p/T)
R et At T e e

)

0,18

x 137 0,8 {50 - 70

9

30

o3B. |

MHBIM OTI.

| (p/T)
et B it e

e

o)

0,32

150 - 70

0,8

13

ro3B.

VIHBIL OTI.
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b ettt et e it

e
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0,94
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