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MpakTnyeckan peanusauns KoHuenuun pediepeHTHbIX AUarHoCTUYECKMX
YPOBHE ANA ONTMMM3auun 3alnTbl NALMEHTOB NPU NPOBEJEHUN
CTaHAAPTHbIX peHTreHorpacmvyecKkux uccnenoBaHuin
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Cankr-IleTepOyprckuii HayYHO-MCCIeN0BATSILCKII MHCTUTYT paayualliOHHON TUTHEeHBI MMEHM podeccopa
I1.B. Pam3aeBa, ®enepanbHas ciayx6a o Haa3opy B cepe 3aliuThl IIpaB MOTpeOUTe el 1 0J1aronoxydmst

yenoBeka, Cankr-ITetepoypr, Poccus

CospemerHas 3auuma nayueHmos om MeOUyUHCK020 00Ay4HeHUs OCHOBAHA, 6 Nep8yH 04epedd, Ha npu-
MeHeHUU NPUHUUNA ONMUMUZAUUL C UCNOAb308AHUEM pedepeHmHbIX duaeHocmuyeckux ypogrei. OcHog-
HbIM (aKmopom, 3ampyoHAIOUWUM YCmaHogaeHue peghpepeHmubX OUAeHOCMU1eCKUX YposHell U npogedeHue
ONMUMU3AUUOHHBIX Meponpusmutl Ha hpakmuke é Poccuiickoii Dedepayuu, s6i5emes omcymemeue Hao-
Aexcaujeli memodoaoeuu c6opa u 0opadbomku nepeuyHbvlX 0aHHbIX, He0OX00UMbBIX 045 onpedeneHus 003 Om
6bI0PAHHBIX PEHMEEHOPAOUON02UHECKUX UCCA008AHULL, BbIABACHUS NPUMUH AHOMAALHO BbICOKUX UAU HUZKUX
003 nauuenmos, a maKdce npogedeHUs Meponpusmuil no Koppekuuu 003. B dannoii pabome npueedetvl
HayuHoe 000CHO8AHUEe KOHUenyuu pedepeHmHbixX OUAeHOCMUYeCKUX YPOgHell U npaKkmuueckue peKomeH-
oayuu no ux yCMaHo8AeHUIO U UCNOAb308AHUI0 8 NPOUeCcce NPOe0eHUs ONMUMU3AUUOHHBIX MEPONPUSMULL
6 MEOUUUHCKUX VUPEeHCOCHUSX NPUMEHUMENbHO K CMAHOAPMHbIM PeHMEeH02PAPUUECKUM UCCAO08AHUSIM.
s 3a0au omeuecmeeHHOU ny4e60ll OUAeHOCMUKU 1eaeco00pa3Ho YCMAaHaeAu8ams pegepeHmmuole ouae-
Hocmuueckue yposuu Kak 75% nepuenmunb pacnpedenenus peHmeeHOECKUX KaOuHemos (annapamos)
no cmandapmHuvimM 003am 0451 Kaxic002o U3 6blOPaHHLIX peHmeeHoepaguyeckux ucciedosanuii. Ilpusede-
Ha mMemodonoeus onpedeneHuss CMaHoapmHuix dPHeKmusHbiX 003 NAUUEHMO08 015 PeHMeeH0epaAPUUeCKUX
uccne0o8anull 0 pazauMHbIX MUN08 penmeeHoéckux annapamos. Ilo pesyabmamam anaiu3a OGHHGIX,
cobpanHbix 6 pazauunvix pecuonax Poccuiickoii @edepayuu ¢ 2009—2014 ee., npedaoxcensl 3HaueHus Ha-
YUOHANbHBIX pepepeHMHbIX OUACHOCMUYECKUX YPO8Hell 6 seauyute IQpeKmusHoll 003bl 015 peHmeeHoepa-
uueckux uccaedo8aHuil 20106bl, 0p2aH08 epYOHOI KAeMKU, WeiiH020, 2PYOH020 U NOACHUMHO-KPeCMU08020
0maen06 N036OHOMHUKA, OPrOWHOU nosocmu u masa. Paspabomana memodonozcust npogedenuss onmumMu3a-
YUOHHBIX MEPONPUAMULL 8 MEOUUUHCKUX YUPeNCOeHUSX, BKAUAOWAS 8 ce0s CpagHeHle CIMaHOapmHbIX 003
NAayueHmos ¢ yCmaHo8AeHHbIMU peepermHbIMU OUASHOCIMUYECKUMU YPOBHAMU, UOeHmuguKayurn, pac-
credosaHue U ycmpaneHue npuiuH GHOMAAbHO GbICOKUX UAU HU3KUX 003 nayuenmos. Koppekyuro anomans-
HO 8bICOKUX UAU HUBKUX 003 NAUUEHMO8 UeAeco00pa3HO OCYUeCmeAsinG 8 pAMKAX NPO2PAMMbL 00echeueHus
Kavecmea peHmeeHopaouon02uueckKux Uuccie008aHull Ha pasnu4HbIX YPOSHAX: OM NOGbIUIEHUS KEANUDUKA-
Yuu NepCoHana U U3MeHeHus napamempos npoeedeHus peHmeeHo2padhuuecKux ucciedo8anuii 00 3ameHsl
obopydosarus. Ilo pezysbmamam coOCmMEeHHbIX UCCAE008AHUI NOKA3AHO, YMO 0adce 02PaHUYeHHOe Npo-
6edeHue ONMUMU3AUUOHHBIX MEPONPUAIMULL NO360AUM 000UMbCSA CHUNICEHUA CMAHOAPMHbIX 003 NAUUEHMO08
6140Mb 00 ROAYMOPA PA3 NO CPAGHEHUID C MEKYUUM YPOGHEM.

KmoueBsie cioBa: onmumusayus, ghgexkmugnasn 0o3a, pegepeHmubiil OuacHOCMUUECKUll yPOBeHb,
peHmeeHoepaguueckue uccaedo8anus.

BeepneHue

MegzuumHckoe 06y4eHre NauyeHToB SBASETCS OOHUM 13
OCHOBHbIX UICTOYHUKOB 06J1y4eHMs HaceneHnst. OCO6EHHOCTbIO
3aWUThl OT MeAULMHCKOro 06/1y4eHUs SBNSeTCS HENPYMEeHU-
MOCTb MPUHLIMMA OrPaHNYEHUs [,03bl, TaK Kak 3TO MOXET Hera-
TMBHO CKa3aTbCsl HA BO3MOXHOCTW MEeAMLMHCKOr0 NepcoHana
nony4nTb HEOBXOAMMYKO [AMArHOCTUYECKYID WH(POPMaLMIO.
OCHOBHbIMUN CPEACTBAMMW PAAMALIMOHHON 3aLLIMThI NALMEHTOB
ABNSIOTCS MPUHLMINBI 060CHOBaHMSA M onTUMM3auun. Hanbonee

B2KHbIM U PE3yNbTaTUBHBIM SIBASETCS MPUHLMN ONTUMK3A-
LM, OCHOBOW KOTOPOro fBASeTCs cuctema pedepeHTHbIX
amarHoctuyeckmx yposHen (PAOY). OHM ycnewHo npumeHsi-
I0TCS B MeXayHapoaHow npaktuke [1, 2, 3], BnepBble npea-
JIOXXEHbI 151 NPUMEHEHUSI B OTEYECTBEHHOW NPakTrke Ans oT-
OENbHbIX PeHTreHonormyeckmx nccnegosanuii B 2010 r. [4, 5]
1 odpurumansHo BeeaeHbl B ClN 2.6.1.2612-10 «OcHOBHbIE ca-
HUTapHble NpaBuna obecneyeHnst pagmauvoHHo 6e3onacHo-
ctn (OCMOPB-99/2010)» n MP 2.6.1.0066-12 «[pumeHeHne
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pedepeHTHbIX ANarHOCTUYECKMX YPOBHEN OJ19 ONTUMMU3aLMn
paanaLoHHOM 3aLUMThl NauMeHTa B PEHTIEHOOMMYECKNX UC-
CnefoBaHusIX 06LLEro Ha3HaveHus». OXmnaaeTcs, 4To cuctTema
obecneyeHns: kayecTBa NPOBEAEHMS PEHTFEHOPaAMONornye-
ckux mccneposanuii (PPU) ¢ ucnonb3osannem PLY 6ynet
BBegeHa B HoBblli CaHlMuH «PagmnaunoHHas 6e30macHOCTb
npn o6paLLeHNV C MEOVNLMHCKUMY PEHTTEHOBCKMMM annapa-
Tamu Npv NPOBEAEHNN PEHTIEHONIOTMYECKNX MPOLLeayp>.

PLY nns BbIOpaHHOro MCCneaoBaHUs — YCTAHOBIEHHOE
3Ha4yeHve BbIOPaHHOW [030BOW BENNYMHBI (NMPOV3BEOEHNS
0o3bl Ha nnowanb (MA4rM), BxogHon po3bl (BA) nnn apdek-
TMBHOM [03bl (3/1)), YMCNEeHHO paBHOE OnpeaeseHHOMY
NEePLEHTUIO pacnpeeneHns PEHTTeHOBCKMX KaBUHETOB Mo
[AHHOM [030BOWN BeNMYMHE NS OTAENbHOrO0 pernoHa wam
CTpaHbl. 3HavyeHne PLY aBnseTcs Mepoi CpaBHEHUs ans
OLIEHKM TOrO, HE SIBNIIETCS NI YPOBEHb 0B/y4eHNs NaLneH-
Ta B ;AHHOM KabVHeTe aHOMasnbHO BbICOKMM UM HU3KUM A5t
paccMaTpMBaemMoro muccnegoBaHvis uan npoueaypbl. POY
npencTaBnseT cobori OpuUeHTMp AN8 onTMMK3aumMm Meam-
LUMHCKOro 06/ly4eHns NaLMeHTOB B MEAMLIMHCKOM yypexae-
HuM (MY) pernoxa nnm ctpanbl (MP 2.6.1.0066-12).

POY vcnonb3yloT ons perynnmpoBaHvus CPELHUX YPOBHEN
006ny4eHnst NaumMeHToB NMpy NPOBeAEeHVN BblGPaHHbIX PEHT-
reHopPaanonorniecknx nccneposaHnii (PPA) Ha KOHKpPETHOM
PEHTrEHOBCKOM annapare, HO He MPUMEHSIIOT K OTAeSIbHbIM Na-
umeHTam. PLY yctaHaBAMBatoT M UICMONL3YIOT MPUMEHUTESNBHO
K Hambonee pacnpoCTPaHEHHbIM NCCNEeA0BaHUSAM, NMPOBOAN-
MbIM C MCMOIb30BaHNEM TUMOBbLIX MPOTOKONOB. B Hayane npo-
uecca ncnonb3osaHua POY kak MHCTPyMEHTa ONTMMU3aLmu
paanaLnoHHOM 3aLUMThl NauMeHTa B PErmoHe Uamn cTpaHe ux
LenecoobpasHo ycTaHaBMBaTb NPUMEHUTENBHO K Hanbonee
pacnpocTpaHeHHbIM Braam PPU, 0COBEHHO K TeM, KOTOpbIe
COMPOBOXAAKTCS 3HAYUTENBHBIMW J,03aMU Y NMALMEHTOB.

Ecnn un3amepeHHble uAM pacyeTHble 3HAYEeHWUs CTaH-
OapTHbIX 003 HAa AAHHOM annapaTte B AAHHOM pexume He-
OAHOKPATHO W CYLLECTBEHHO MPEeBbILAIOT YCTaHOBIEHHOE
3HaveHne PAY ana paHHoro PP, 3T0 MOXeT ykasbliBaTb Ha
HanmMyme CyLLLeCTBEHHbIX HEAOCTAaTKOB B MPOBEAEHWM JAHHON
npoueaypsl. B Takux cnyyasx Heo6xoaMmMo paccMOTPEThL pe-
X1M NPOBEAEHNS NCCNEA0BAHMS 1 CTENEHb 3ALLMTLI NALNEH-
TOB M NPUHATb MEPbI NO X onNTuMn3dauun. NpesbiweHne POY
npv nccnefoBaHvun OTAENbHbIX NALWEHTOB He SBSeTCs Ha-
pyLieHremM TpeboBaHUN paanauMoHHON 3aLLnThI.

CornacHo MP 2.6.1.0066-12, PIY He sBnsal0TCA HOpMa-
TMBOM, @ UCMNOJIb3YIOTCS Kak pedepeHTHOE 3HAYEHME B LIENSX
BHYTPEHHEro (B peHTreHOBCKOM KabuHeTe, otaeneHum, MY)
KOHTPONIA KayecTBa nposBefeHus npoueayp. MpesbileHve
PY He o3HayaeT aBTOMATMYECKM, YTO MPOLEeAypbl NPOBO-
OST HEKAYECTBEHHO, Tak Kak OHO MOXET ObiTb 00YCNIOBNEHO
TEXHUYECKMMM 0COOEHHOCTSIMU UCMONb3YEMOI annapaTypbl
1Y NPOTOKOMA NPOBEAEHMS NPOLLEAYPbI.

MepBooYepeHbIM 3TanomM NpoLecca ONTUMU3aunmn SBAsi-
€TCS OLiEHKA TeKYLLIEeW CUTyaLmmn C MEAVLMHCKUM 06Ty4eHEM
s BblOpaHHbIx PP 1 ee aHann3 ¢ Lenbio YCTaHOBEHUS rpa-
HULLbI MEXAY XOPOLLEN 1 NIOXON PAAMON0rM4eCKOon NpakTnka-
MU. B aHHOM CUTyaumm OLeHKa OCHOBBIBAETCH UCKITIOUUTENb-
HO Ha [03€, NONTYYEHHOW NaLuneHTOM OT BbibpaHHoro PPU.

Pesynbtatbl OUEHKM [03 naumeHToB OT TunoBbix PPU
B OTAENbHbIX pernoHax P® [emMOHCTPUPYIOT CyLLEeCTBEH-
Hble (BnNoTb A0 100 pad) pasznuuma Mexay MUHUManbHbI-
MU 1 MaKCUManbHbIMU J03aMU AN5 KaXA0ro U3 BblIOPaHHbIX
nccnepgosanuii [6-11]. MNpy 9TOM, BHE 3aBUCMMOCTU OT UC-

NMOJIb30BAHHBIX MAPaAMETPOB MPOBEAEHUS UCCNEAO0BAHUS U
COOTBETCTBYIOLLUMX UM 03 NaumeHToB, 06ecneymBanoch kak
MWHUMYM YO0BIETBOPUTENBHOE ANArHOCTUYECKOE Ka4eCTBO
n306paxeHns. ITo NO3BONSET CAENATb BbIBOA O BO3MOXHO-
CTV 3HAYUTENIbHOTO CHUXXEHMS 0,03 NauneHToB 6e3 noTepb B
KayecTBe n306paxeHnsa 3a CHET ONTUMU3ALMM NPOBESEHNS
PPW nocpencteom npumeHeHusa PAY.

[ns ycnewHoro vcnonb30BaHWS CUCTEMbI OMTMMMU3A-
UMK 3amUTbl NAUMEHTOB OT MEOMLMHCKOro 06y4eHuns, KOH-
uenumn POY 1 onTumMmsaumm OomkHbl OblTb aaanTUpPOBaHbI
K 0COOEHHOCTSIM OTEYECTBEHHOIO 34PAaBOOXPAHEHUs U ca-
HUTAPHO-3NNOEMMNONONMYECKOr0 Haa3opa. B wacTtHocTw,
Heo6X0oMMO YYeCTb MPEVMYLLECTBEHHOE KCMOJIb30BaHWE
adpdexkTnBHOM [03bI (OL]), OrpaHNYEHHbIE BOSMOXHOCTU U3-
MEpPEHUS 4,03 NALMEHTOB B MEANLIMHCKNX ydpexaeHusx (MY),
0COOEHHOCTM onpeagenieHns 4030BbIX HArpy30K NaluMeHToB B
OTAENbHbIX PErMoHax rocyaapcTBa WU OTCYTCTBUE BbiOENEH-
HOro NepcoHana ans NpoBeaeHNs NpoLecca oNTUMU3aLUnn.

CyLLEeCTBYIOLLMA NOAXOA K ONpeaeneHuio 03 NaUMEHTOB,
cornacHo MY 2.6.1.2944-11 «KoHTposb 3 dekTnBHbIX 403 00-
Jly4EHMS MaUMEHTOB MPU MEQUUMHCKMX PEHTTEHONOMMYECKMX
ncenenoBaHusx» 1 [12], rmaBHbIM 00pa3oM HanpaenieH Ha obe-
cneyeHne 3anonHeHns dopmbl N2 3-03 cuctembl ECKUA.
MpumeHeHve ero ¢ uenbio yctaHosneHns POAY v npoBeneHus
ONTUMM3AUMOHHBIX MEPOMNPUATUIA 3aTPYyOHUTENBHO B CBSA3M C
YpPEe3MEPHO YNPOLLEHHOCTBLIO METOAA, HE YUMTLIBAIOLLErO 3HA-
YUTENBHOrO KONMYECTBA NapaMeTpoB nposeaeHns PPU, Heno-
CpenCTBEHHO BAVSIIOLLMX HA [03bl 001y4EHNS NALMEHTOB.

K coxaneHnuto, Ha TeKYLLIMn MOMEHT CucTeMa ONnTMMK3a-
unn B Poccuiickoit denepaumm Ha NpakTUKe He peanv3oBa-
Ha. OCHOBHbIM (aKTOPOM, 3aTPYOHSIOWMM YCTAHOBNEHME
POY wn npoBegeHne ONTUMM3ALMOHHBLIX MEPONPUSATUIA Ha
npakTrKe, BASETCS OTCYTCTBME HaO/1exXaLlen MEeTOL0N0MMn
cbopa 1 06paboTkM NEPBUYHBIX AaHHbIX, HEOOX0AMMBIX AJ1s
onpepeneHns 103 OT BblbpaHHbIx PPU, BbIIBNEHUS NpuynH
AQHOMaJIbHO BbICOKMX WM HU3KUX 403 MAauMEHTOB, a Takxke
NPOBEAEHNS MEPONPUSATUIA MO KOPPEKLMN J03.

Takum 06pas3om, Lenbio AaHHOW paboTbl SBAsSnach Belpa-
60TKa NPaKTUYECKNX PEKOMEHOALMIA NO yCTaHoBNeHMO POY 1
MX MCMOJIb30BAHMIO B NMPOLLECCE ONTUMU3aLMM NPUMEHUTENb-
HO K CTQHAAPTHLIM PEHTreHorpaduyecknm UCCnenoBaHNsaM
B KOHTEKCTe mpakTnyeckon peanusaumm MP 2.6.1.0066-12.
PekomeHpaumy npegHa3HayveHbl 419 MeOVLIMHCKUX YHpexae-
HWIA, nabopatopuii pagnaumoHHoro koHTponsa (JIPK) u opra-
HoB PocnoTtpebHanospa Poccuiickoli bepepaumn.

Oco6eHHOCTM onpefeneHns CTaHAAPTHbIX A03
KaK OCHOBbI Ansa ycraHoBnenua PAY

[Ona xapakTepucTukyi O030BbIX HArpy3ok MauveHToB OT
BblOpaHHOro PPU B JaHHOM pPEHTreHOBCKOM kabuHeTe uc-
nonb3yetca ctaHaapTHas go3a (CL). CL aBnsetcs OCHOBOM
ons ycraHosneHus PAY ons BeibpaHHoro PPU kak onpene-
JIEHHOrO NepueHTUNs pacnpeneneHnst PeHTreHOBCKUX arnna-
patos no C/, B BbiOpaHHOI 003080 BennymHe. CornacHo MP
2.6.1.0066-12 n [4], CL, - cpenHss no3a y B3POC/bIX NaLMeH-
TOB 060€ero nona ¢ maccov Tena 70+3 kr npy NPOBEAEHUN BbI-
6paHHoro PPW B TMNoBOM pexume paboTbl 4aHHOrO peHTre-
HOBCKOrO annapara ¢ TUNoBbIM MPOTOKOJIOM €r0 BbINOSIHEHMS.

CraHpapTHble [003bl MOrYyT OnpenensTbCs C WCMOb30-
BaHMeM kak namepsembix (B, MAM), Tak n pacyeTtHbix (B,
O[l) no30BbIX BENMYMH. B HacTosiLiee Bpems B Poccuinckom
®denepaummn Hambonee OOCTYMHON OANS NPaKTUYECKOro WUC-
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NoJSIb30BaHNS J030BOW BeNMYMHON gBnsieTca I, ons onpe-
nenexHns Kotopown, cormacHo MY 2.6.1.2944-11 u [12], uc-
NoOJIb3YIT Pe3ynbTaThl U3MEPEHUS PaaVaLMOHHOINO BbiXoda
peHTreHoBckoro annapata wav MNAr. cnons3osaHune name-
PSEMbIX [I030BbIX BENNYMH AN onpenenexmsa CL, B HACTOALLMIA
MOMEHT 3aTPYOHUTENBHO B CBSI3W C HEAOCTATOYHBLIM OCHALLEe-
Hem MY ncnpasHbIMW KNMHUYECKUMI flo3numeTtpamm [6, 9, 10,
11] n gns nepBrYHOro ycTaHoBneHus PLY He pekomeHayeTcs.

CnenyeT OTMETUTb, Y4TO B 3apybexxHon npaktuke I, ons
ycTaHoBku PL1Y He ncnonsbdyetcs [13-16] B CBA3M C TEM, 4TO
pe3ynbraThl onpenenenns 3/ CyLecTBEHHO 3aBUCAT OT UC-
NoJsIb30BaHHOI0 METOAA €€ OnpeaeneHns. TeM He MeHee, Uc-
nonb3oBaHue B[] B 0Te4YeCTBEHHO NpakTuke 060CHOBAHO Mo
crnenyoLwmM NpuimHaMm:

— UCNONb30BaHNE eauHON MEeTOAMKN Ans onpeaeneHus
34 [12];

— BO3MOXHOCTb UCnonb3oBaHusa 31 B kayecTse ynpo-
LLIeHHOI Mepbl pucka oT npoeeaeHust PPU B npouecce oboc-
HOBaHWs HasHa4veHus PPN [17, 18].

Ons onpenenenns CL uenecoobpasHo MUCMONb30BaTb
cneayloume cxemMbl B 3aBUCUMOCTN OT METOOMKN BbINOJSHE-
H1s PPV Ha paHHOM peHTreHOBCKOM annapaTte (Mcnosib3oBa-
HMS1 aBTOMATNHECKOr0 KOHTPOS akcno3uumm (AK3)) n Hanu-
4ms KNMHNYECKOro 4o3nmeTpa:

— ecnn paboTta Ha PEeHTreHOBCKOM annaparte OCYLEeCT-
Bngetcsa 6e3 AKO 1 annapaTt He 060pyLOBaH KIMHUYECKUM
no3umeTtpoM, ana onpegeneHns CL cnemyeTr MCNONb30-
BaTb MapameTpbl MPOBEAEHMS UCCAEeQ0BaHNS AN NauMeH-
TOB CTAHAAPTHOrO TenocnoxeHus (macca Tena 703 kr) m
3HAYEHNS PaaMaLMOHHOMO BbIXO4A, YCTAHOBNEHHbIE B XO4E
NnocfefHEero MnpPOBEAEHNS KOHTPONS  SKCrJyaTauMOHHbIX
napameTpoB;

— ecnu paboTa Ha PEHTreHOBCKOM arnapare OCYyLeCT-
Bnsetcsa 6e3 AK3 n annapat o6opynoBaH KIMHUYECKUM O0-
3umMeTpoM, ans onpegenenus CL, cnegyeT vMcnonb3oBaTb
MeZMaHHblE 3HAa4YEeHMS NapaMeTPOB NPOBEAEHNS CCNenoBa-
Hus v 04N ans Bei6opkn 13 10-20 naumeHToB-HOPMOCTEHN-
KoB ¢ maccoli Tena 70+3 kr;

— ecnu paboTa Ha PEHTreHOBCKOM arnaparte OCYyLLeCT-
Bnsetcs ¢ AK3 n annapat He 060pyaoBaH KIMHUYECKUM O0-
3umMeTpoM, ansa onpegenenus CL, cnegyeT vMcnonb3oBaTb
MEe[MaHHblE 3HAYEeHUs NapameTpoB MPOBEAEHUS MCCneno-
BaHUS ans Bbioopkn 13 10-20 naumeHToB-HOPMOCTEHMKOB C
mMaccoii Tena 70+3 kr 1 3HaYeHUs PaaMaLMOHHOIO BbIXOAa,
YCTaHOBJIEHHbIE B XO4€ NMOCAEAHEr0 NPOBEAEHNS KOHTPONS
aKcnyaTauMOHHbIX MapamMeTpPoB;

— ecnn paboTta Ha PeHTreHOBCKOM arnnaparte OCYLLEeCT-
Bnsetcsa ¢ AKS 1 annapat 06opynoBaH KIMHUYECKMM [,03U-
MeTpoMm, ans onpenenenns CL cnegyet ncnosnb3oBaTb Me-
OnaHHbIe 3Ha4YEeHNs NapamMeTPOB NMPOBEAEHNS UCCNEN0BAHNS
n NAN gns Beidopkn n3 10-20 naumeHToB-HOPMOCTEHMKOB C
maccol Tena 70£3 kr unm 50-100 naumeHToB 6€3 yyeta nx
NHOMBUAOYaNbHBIX aHTPOMNOMETPUYECKMX 0COOEHHOCTEN.

Mo paHHbIM COBCTBEHHLIX Mccnenosanuin [19], npu mnc-
nonb30BaHu S nHanBMAyaNnbHbIE 0COGEHHOCTU TENOCNO-
XEHUs NaLMEeHTOB (Mo, BO3PACT, POCT, BEC, MHAEKC MACChI
Tena) npakTnyeckn He ByayT ckadbiBaTbCA Ha 3HavyeHun C/l

npwv ycnosun onpenenexus C ons BbIOOPKM NaLmMeHToB A0-
cTaTtoyHoro ob6bema (He MeHee 50 nauMeHTOB).

[ns undpoBbIX PEHTreHOBCKMX anmnapaTos npouecc c6o-
pa OaHHbIX MOXeT ObiTb CYLLECTBEHHO YMPOLLEH NyTeM pa-
00Tbl C 9NEKTPOHHOM 6a30 AaHHbIX NALMEHTOB UKW U3BNE-
YeHns NapamMeTpoB MPOBEAEHUS NCCNEN0BAHUS U LO30BbIX
Harpy3oK MauMeHToB M3 paboumx CTaHUMA Bpayeli-peHTre-
Honoros B dopmate DICOM.

C/L momxHbl oNpenensTbCs C y4eTOM Cneumduky BbIno-
HeHus gaHHoro PPU Ha gaHHOM PEHTreHOBCKOM annapaTte, C
Y4YETOM BCEX [03000pa3yIoLLMX NapamMeTpoB NPOBEAEHUS UC-
cnefoBaHns (reomeTpumn 06nyyYeHns naumeHTa 1 napameTpoB
nposeaenns uccnenosanusl). Mpu onpenenenvn CL cneaoyet
MMETb B BMAY OrPaHMYEHHOCTb MCMOMb30BaHMS KO3adhduum-
E€HTOB nepexoda OT pagmaumoHHoro Beixoga v MAM K ad-
deKTMBHOM [03e, NpuBeaeHHbIX B MY 2.6.1.2944-11. daHHble
KO3 PUUMEHTLI Nepexoaa NpeAcTaBfeHbl Wb 1S OrpaHu-
YEeHHOro Habopa napameTpPOB MPOBEAEHNS AN KaXOOro uc-
cnepoBaHus. Ecnn pexum npoBegeHust MccnegoBaHus ans
[JaHHOro annapara CyLLeCTBEHHO OT/IM4aeTcs OT YCNOBUIA, Npu-
BeAeHHblx B MY 2.6.1.2944-11, ncnonb3oBaHne koadduum-
€HTOB Nnepexoaa MOXET NPUBECTU K CYLLECTBEHHON Nepe- nnm
HeJooLeHke 003bl NauneHToB [4, 5]. B Takom cnydae ueneco-
06pa3HO MCMNOMb30BaTh CMELMANN3MPOBAHHOE NPOrpaMMHOe
obecneyeHune anis pacyeTa ahdekTmBHOM f03bl [20, 21].

Mpouecc onpenenenus CL, ¢ yieTom Bcex HE0OX0AMMbIX
napameTpoB SBASETCS OCTATOYHO 3aTPYAHUTENbHbIM 4NN
MeAVUMHCKOro nepcoHana, He obnagatoLLero COoTBETCTBY!IO-
wen keanudukaumen. B cBa3n ¢ aTMM HeoO6XxoaMMo npuene-
KaTb BblAENEeHHbIN nepcoHan MY, npoweawnin cneumansHoe
006yyeHne (MeanLMHCKMX PUINKOB, UHXEHEPOB MO HACTPOI-
Ke PEeHTreHOBCKOro 0060pyaoBaHWs, COTPYOHMKOB Tpymnrn
paamaumoHHon 6e30nacHOCTM) UK COTPYOHMKOB akkpeam-
TOBaHHbIX Nnabopatopuin pagnaumoHHoro koHTponsa (JIPK),
KOHTPOJIMPYIOLLMX TEXHNYECKOE COCTOSIHWE PEHTreHOBCKOM
annapaTypbl. Onpenenexnne CL, pekomeHaoyeTcs NpoBOAUTb
He pexe OJHOro pasa B rof, 4TO MO3BOJIUT CBOEBPEMEHHO
OTCNEXMBATb AUHAMUKY U3SMEHEHMS 403 NALMEHTOB.

Mony4yeHHble 3HaueHns CL, MoryT 6bITb MCMNOSb30BaHbI TAKKE
ons 3anonHeHns dopmbl N23-003, 4TO NO3BOMUT CYLLECTBEHHO
MOBBLICUTb AOCTOBEPHOCTb MIAHHbIX M COKPaTUTb MCMONbL30Ba-
HME TUMNOBbIX 3HAYeHU 3M@EKTUBHBIX 003, NPeaCTaBleHHbIX
B METOOMYECKUX PeKOMeHdaumsx «3anonHeHne dopm dene-
pasibHOro roCYAApPCTBEHHONO CTATUCTMYECKOro HabsnioaeHus
N23-103». HanpoTue, He pekOMeHyeTCs MICNOJIb30BaTh AaHHbIE
13 dpopmbl N23-103 B kavectBe C/I, Tak kak B HEW coaepxaTtcs
addeKTnBHbIE O03bI, YCpeaHeHHbIe ang otaensHoro MY. Takon
noaxon, He No3BONSET 3adMKCUPOBATb aHOMAJIbHO BbICOKYIO M
HU3KYIO [03Y MPUMEHUTENBHO K OTAEIbHOMY PEHTIEHOBCKOMY
annapary Wu, Kak CneacTaune, NPUHATL MepbI N0 ee ONTUMU3aLIn
[6, 22], 0 4eM Takxe Ccka3aHO B paaMaLMOHHO-TUIMEHNYECKOM
nacriopte Poccuiickoii ®epepaunn’. LienecoobpasHo nepe-
hasatb MHGopMaumio 0 pexumax nposegeHns PPY n cooteeT-
ctyowmx um CJI B TepputoprasibHbie OTAENbl PaavaLmMOHHON
rmrneHbl PocnoTpebHaa3opa B BUAOE MPOTOKOSIOB/MHBLIX OpM
OTYETHOCTU /11 CBOEBPEMEHHOMO MH(POPMUPOBAHUS O JO30BbIX
Harpy3skax naumeHToB.

" PesynbTaThl pagvaLMoHHO-TMIMEHVYECKON nacnopTu3aumm B cybbektax Poccuiickonn ®epepaunn 3a 2014 rof : pagvauyoHHO-MU-
rmeHnyecknin nacnopt Poccuiickoin ®Pepepaumn. — M.: depepanbHblii LEHTP rUrneHsl 1 anuaemuonorum PocnotpebHapsopa, 2015. —
134 c. [Results of the radiation-hygienic passportisation in different subjects of Russian Federation in 2014: Radiation-hygienic passport of
Russian Federation. M, Federal center of hygiene and epidemiology of Rospotrebnadzor, 2015, 134 p. (in Russ.)]
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Mertoauyeckue nogxofabl K YCTAHOBNEHMNIO
pechepeHTHbIX ANAarHOCTUYECKUX YPOBHEN

[na 3apa4y 0Te4eCTBEHHOM Ny4EBOM AMArHOCTUKN Lene-
coobpa3Ho yctaHasnueatb PLY kak 75% nepueHTunb pac-
npeneneHns PeHTreHOBCKMX KabHETOB (annapaTos) Mo Bbl-
OGpaHHOW [030BOW BenMuMHe. [aHHbli Noaxod peann3oBaH
BO BCEX CTpaHax, NCNonb3yoLwmx koHuenumo PAY [2, 13-15],
N ABNSIETCS Pa3dyMHbIM KOMMPOMUCCOM Mexay 6osiee HU3Kn-
MU 3HAYEHUSIMIN (HanpUMep, MeanaHom), KOTopble NpUBeayT
K 3HQUUTENIbHLIM 3aTpaTaM MO CHUXEHUIO 03 NaLMEHTOB U
ONTUMU3AUMN BLINOJIHEHUS UCCNe0BaHWi B 06LLerocyaap-
CTBEHHOM MacluTabe, 1 6onee BbICOKMMU 3HaveHusMn (80—
90%), Npv NCMNONb30BaHMN KOTOPbIX 3HAYUTENLHOE KONnye-
CTBO annapaToB C BbICOKMMM [03aMu OyayT UCKOYEHbI U3
ONTMMM3ALMOHHOr0 NpoLecca.

PasnuyHbie nopxoapl kK yctaHoBneHwwio POY yno6HO
NPOAEMOHCTPUPOBATL HA MpUMEepe pacnpeneneHns peHT-
rEeHOBCKMX annapatoB no abdeKTMBHOM O03e Ais uccne-
00BaHNS MOSICHUYHOrO OTAena MO3BOHOYHWKA B NepefHe-
3a4Hel Npoekunn s BbiIbOPKM PEHTIEHOBCKMX anmnapartoB
(pnc.). 3 naumeHToB GblIM CO6PaHLI ABTOPOM B 6 permoHax
Poccuiickon ®enepaupn B neprog 2009-2015 rr. [6, 9-11].
PacnpeneneHne nmeeT ipKo BbIPaXEHHbIV aHOPMasbHbIV Xa-
pakTep CO CMEeLLEHNEM MAKCUMYMOB pacnpeneneHunin Bneso.
Takvne pacnpegeneHus nydwle BCEro annpoKCUMUPYIOTCS
JNIOTHOPMAasnbHO (MYHKTUPHaa nuHMs). Ha pacnpeneneHum
BEPTUKANTbHLIMU NIMHUAMUN 0TMeYeHbl 50%, 75% n 90% nep-
LEHTUNM pacnpeneneHns COOTBETCTBEHHO.
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DddexruBHas 103a, M3B

Puc. PacnpeneneHne peHTreHoBCKMxX annapaTos no 3GhekTnBHOM
no3e (M3B) ona MccnenoBaHns NOSICHUYHOrO OTAENa NO3BOHOYHMKA
B nepepHei npoekumnn. JinHum cootseTcTByOT 50%, 75% 1 90%
nepueHTnaM pacnpeneneHus
[Fig. X-ray unit distribution by the effective dose (mSv) for the
radiography of the lumbar spine in anterior-posterior projection.
Vertical lines correspond to the 50%, 75% and 90% percentiles of
distribution]

Ona nepsuyHoro ycrtaHoBnenuss POAY B Poccuiickon
depepaunn ona cTaHAAPTHLIX PEHTreHorpaduyeckux mUc-
cnenoBaHuii LenecoobpasHo orpaHn4mnTbes Hanbonee pac-
NPOCTPaAHEHHbIMU MCCIeA0BaHVSMN, BHOCSLLMMU MaKCu-
MasbHbI BKNa B rOA0BYIO KOJIIEKTUBHYIO 1,03y HACENEHUS.

Takum ob6pa3om, B gaHHol pabote PLOY 6yayT yctaHoBne-
Hbl 4S9 UCCNenoBaHUA OPraHoB rpPyOHON KNeTku, Yepena,
rpyaHoOro oTaena no3BOHOYHUKA, MOSCHUYHOMO OTAena no-
3BOHOYHMKA, pebep M rpyauHbl, Ta3a, OpraHoB OPIOLIHOM
nonoctu [9, 10, 11, 22]. B otnnume oT 3apybexHoro nog-
xofa k yctaHoske PLY [2, 13-15], oTeuecTBeHHble PLLY ue-
necoobpas3Ho ycTaHaBAMBaTb He AN BCEro UCCNefoBaHUs
B LLeJIOM, @ OJ151 KQXA0M U3 NpoeKLMi 061y4eHns nauneHTa,
B CBA3M C OTCYTCTBMEM CTaHAapToB nposeneHus PPU [4,
9-11].

Onsa yctaHosneHnuns PAY B uenax ontummnsaumm 3awmnTbl
nauneHTa B pernoHe uan ctpaHe Ans KOHKPETHOro PEHT-
reHorpaduyeckoro uccneLoBaHusi Heobxooumo ornpe-
OennTb COOTBETCTBYyIOLWME 3HayeHus CL, Ha MHOrMx SKc-
nayaTupyeMbiX PEHTFEHOBCKMX annapatax. COBOKYMHOCTb
PEHTreHOBCKMX annapaToB Ana yctaHoBnewus POAY ponx-
Ha OblTb NPeacTaBUTENIbHOM B OTHOLWIEHUM reorpadum mx
pacnpeneneHnsi, OCHOBHbIX MOAENEN U MPOTOKOJSIOB NPO-
BEeLleHNs NPOLLesyp, UCMONb3YEMbIX B PETMOHE UM CTpaHe
COOTBETCTBEHHO.

Cnenyet nNpuaepXuBaTbCs CReOyloLUX MUHMUMASbHbIX
TpeboBaHU K BbIGOPKAM PEHTrEHOBCKMX annapaToB wiv
CZl: He meHee 20 peHTreHOBCKMX annapaToB AJs YyCTaHOB-
kn PLOY Ha pervoHansHoM ypoBHe; He meHee 100 peHTre-
HOBCKMX annapaTtoB ang yctaHoBku PLY Ha HaunmoHanbHOM
ypoBHe. pr aTOM Ana nepBUYHOro yctaHosnexus POY cne-
OyeT NPenMyLLeCTBEHHO MCMNONb30BaTh AAHHbIE, MOJyYEH-
Hble 13 KPYMHbIX MY, B KOTOPbIX BbINOSHAETCS 60NbLIMHCTBO
PPW [4, 6, 9-11].

Ha MOMeHT Havana BHeapeHus POY B npakTuky oTeyec-
TBEHHOr0 30pPaBOOXPAHEHNS HE PEKOMEHAYETCS pasrpaHu-
4yMBaTb LMGOPOBLIE U AHANOrOBbIE PEHTFEHOBCKME annapartbl
no cnenylowmnm 06beKTUBHBIM NPUYMHAM:

— TPYOOEMKOCTb OMPEAENEHNs U UCNONb30BaHMS pas-
nnyHbIX PAY ang undpoBbIX M aHanoroBbIx annapaTos;

— YacTu4Hoe BbiNofHeHne PPU Ha nneHky gaxe npwu pa-
00Te Ha LMdPOBOM PEHTTEHOBCKOM annapare;

— HeJOCTaTO4YHOE OCHALLEHME LG POBO TEXHNKON pern-
OHOB P®.

PLY mMoryT ycTaHaBAMBaTbCS Kak HA PEFMOHANbHOM, TaK U
Ha HaumoHanbHoM ypoBHe [9, 10, 15]. NMocnenoBaTensHOCTb
yctaHoBnenns PLY ona ontumm3aumn 3awmTbl NaumeHTa
B PErvoHe Uam CTpaHe npu npoBeneHun BbibpaHHoro PPU
BKJIIOYAET CneayloLime OCHOBHbIE 3Tanbl:

— Bbluucnenme Ch, ons paHHoro PPU Ha kaxaom n3 Bbi-
OpaHHbIX PEHTreHOBCKMX annapaTos;

— MOCTPOEHME pacnpeneneHns Yicna BolbpaHHbIX PEHT-
reHOBCKMX annapatoB MO MHTepBanam 3HadeHwnin CL aons
naHHoro PPU;

— onpegenexne 3HadeHns PAY ons gaHHoro PPU kak 75%
KBaHTUNS pacnpeneneHns Yncna annapaTos Mo 3HaAYEHUSIM
cAa.

Ons nepsoro ycraHoBnexwust PAY B P® uenecoobpas-
HO yCTaHaBMBATb VX HA HAUWOHALHOM YPOBHE B CBSA3M CO
CNOXHOCTBIO U TPYLOEMKOCTbio onpeneneHns CL B 6onb-
wnHcTee MY B pervoHax. Mpu aToM HauuoHanbHble PLY 6y-
OyT OCHOBbIBATbCS Ha pesynbratax coopa AaHHbIX B OTAESb-
HbIX Penpe3eHTaTUBHLIX pernoHax P®. Mpu aToM BO3MOXHO
MCMosib30BaHMe ABYX METOAMK ONPeAeNeHNs HauMOHabHbIX
POY:

50

Vol. 10 Ne 1, 2017 RabpiaTioN HYGIENE



Hay‘lele cCTaTbun

— onpegeneHve HaumoHanobHoro PAY ana panHoro PPU
Kak 75% kBaHTUNA pacnpeneneHns yncna BCeX PEHTreHoB-
CKMX annapaToB BO BCEX pernoHax no 3HavyeHuam CL, (rpyn-
nosoii meton) [9, 10, 15];

— onpepgeneHne HaunoHaneHoro PAY gna panHoro PPU
kak megmaHbl (50% kBaHTUNA) pacnpeneneHns permoHasb-
HbiX POY (75% kBaHTMNen pacnpeneneHns ynmcna peHTre-

HOBCKMX annapaToB B JAaHHOM pervoHe no 3HadeHuam CL,
(MepmaHHbIn MeToa) [9, 10, 15].

B kayecTBe npumepa Huxe NpuBEAeHbl pPe3ysNbTaThl
onpeneneHns HaumoHanbHbix POY no pesynstatam cbopa
OaHHbIX B 6 permoHax Poccuiickoin ®epepaunn ona 7 ctaH-
OapTHbIX peHTreHorpadunyecknx nccnegosanmnin [9, 10] ¢ uc-
noJsib30BaHMeM 060Mx MeToaoB (Tabin.).

Tabnvua
MpeanoXxeHHble 3Ha4eHUs HauuoHanbHbix PAY, M3B, Ang peHTreHorpaduyeckux uccnenoBaHumn
[Table
Proposed values of national DRLs for common radiographic X-ray examinations, mSv]

MccnepoBanne Yepen orK on ron non Bl Tas
[Examination] [Skull] [Chest] [Cervical spine]  [Thoracic spine]  [Lumbar spine]  [Abdomen]  [Pelvis]
Mpoekuus 3 5) 3n [5) n3 ) n3 [5) n3 [5) n3 n3
[Projection] [AP] [Lat] [PA] [Lat] [AP] [Lat] [AP] [Lat] [AP] [Lat] [AP] [AP]
MeanarHeMMETOR o 15 g05 010 022 0,11 009 041 033 082 093 1,03 0,93

[Median method]
[PYNMoBOMMETOA 09 504 010 049 0,11 007 044 034 085 087 0,86 0,96

[Pooled method]

OrlK - opraHbl rpyaHoi knetku; LUOM — weliHbIi 0Taen no3BoHo4HMKa; FOMN — rpyaHol otaen no3sBoHo4HMKA; MOIM — NOSACHMYHO-KPECTLOBLIN

0TAEN NO3BOHOYHKKA; Bl — 6pioLLHas NonocTb.

3HaveHus PLY, nonyyeHHble 0601MMKN MeTogamMu, nNpak-
TUYECKM WAEHTUYHbI, 3@ WCKIIOYEHNEM WCCNeaoBaHUS
GpioLLHOM nonocTu. MPynnoBol MeTop, ABAsSeTCS Npenrnoy-
TUTENbHbLIM NPW YCNOBMM PaboTbl C OrPaHMYEHHO BbIOOP-
KOV annapaToB B OrPaHNYEHHOM YMCNEe PErMOHOB 4S8 Nep-
BOro yctaHoenexus PAY. OgHako npu pa3nnyHom obbeme
cbopa OaHHbIX B permoHax KpyrnHble BbIOOPKKN OyayT oka-
3blBaTb CYLECTBEHHOE BIMSAHME HA WUTOrOBbIA pe3ynbTaT
yctaHoBneHus PAOY [9, 10]. Takkxe npyu NOCTENEHHOM BO-
B/le4YeHnn 60NbLLIMHCTBA PErMOHOB B MPOLLECC YCTaHOBIe-
Hus PLY npouecc ctatnuctnyeckoli 06paboTkmn eamnHol Bbl-
6opku annapatoB 6yaeT Bce 6onee TpyaoeMkum. Ha atom
aTane uenecoobpasHee NCNob30BaTh MeAMaHHbIN MeTo,
KOTOPbI MO3BONUT Y4MUTLIBATb PEMMOHANIbHYIO cneumduky
nposeneHns PPU (annapaTHbIn napk, crneunduky npose-
nenusa PPU).

CornacHo MP 2.6.1.0066-12, PLY He aBnsiTca Guk-
CUPOBAHHbIMM BENNYMHAMM U  OONXKHbI NEepuoanyecku
nepecmMmaTrpmBaTbCs. YCTAHOBIEHME HOBbIX 3Ha4YeHun POY
NO3BONIUT y4eCTb OOHOBNIEHME annapaTHOro napka, Mno-
BbllUEHNE KBaNndukKauum MeanuMHCKOro nepcoHana,
BHEOPEHME HOBbLIX BUOOB U METOoAUK BbinonHeHns PPU, a
Takke npaktnyeckuii addekT oT NpoBeneHus npouecca
ontummnsaummn. LlenecoobpasHo yctaHaBnmBaTb LUK 00-
HoBneHns PAY npoaonxXnTenbHOCTbIO 5—7 NeT, 4TO NO3BO-
NINT NNaHOMEPHO peann3oBaTb BCe 3Tarnbl ONTUMNI3ALMOH-
HOro npouecca.

MpakTnyeckoe ucnonb3osanue PAY
ANA 3agay oNnTUMM3aUMK 3aWuTbl NaLUeHToB
OT MeAVLMHCKOro o6ny4eHns

OnTUMKn3aums 3aWuUTbl NaUWEHTOB OT MEAULIMHCKOro 006-
JIY4EHUST — KOMIIEKCHbIA MPOLIECC, HE OrPaHNYMBaOLLNIACS
TOJIbKO YCTAHOBNIEHNEM PErMOHANBHBIX WAN HAUMOHANbHbIX
PLOY. HanpoTtue, PLOY siBASiOTCS OCHOBOW 49 MPOBEneHUs
npoLiecca oNTMMM3aLmm, BKIOYaloLLEero B ceds cneayioLume
aTansbl:

— NepBuYHOEe ycTaHoBneHne PAOY ans BbibpaHHbIx PPU;

— onpeneneHne PEHTreHOBCKUX KaBMHETOB C aHOMasbHO
BbICOKMMW UM HU3KMMW [03aMK nyTeM cpaBHeHus CL ons
naHHoro PPU ¢ cooTBeTCTBYIOWMMN 3Ha4eHnaMu PALY;

— NPOBEAEHNE paccnefoBaHNs NPUYNH aHOMasTbHO BbICO-
KUX MY HU3KNX [,03 NAUMEHTOB B OTAE/bHbIX PEHTIEHOBCKUX
kabuHeTax, BbisiBNeHne GakTopoB, 0OYCNOBAMBAOLINX aHO-
MaJIbHO BbICOKME NN HU3KME A03bl N UX KOPPEKLUUS C ycTa-
HOBKOW HOBbIX METOANK PaboTbl MEAULIMHCKOrO NEPCOHANa;

— OLeHKa BO3MOXHOCTUM UCMONb30BAHNS NPEANOXEHHbBIX
MEeTOAMK Ha NPaKTUKE;

— noBTOpHOoe onpepenenve CJl, yCTaHOBNIEHNE HOBbIX
POY.

B 3apybexHoi npakTrke ONTMMM3aLms npouecca npo-
BegeHus PPU [15, 23] gBnsieTca HEOTbEMIEMOW 4acCTblo
NPaKTUKX Ny4€BON OMArHOCTUKN 1 NPOU3BOAUTCS BHE 3aBU-
CMMOCTW OT YPOBHEN A030BbIX HArPy30K Ha naumeHTos. Mpu
obecneyeHnn KMMHMYECKM 060CHOBAHHbIX HU3KNX [03 NaLu-
€HTOB OMTMMM3AUMOHHbLIA MPOLECC NPOBOAUTCH MPUMEHM-
TENbHO K MOBBILLEHMIO AMArHOCTUYECKOrO KayecTBa PeHTre-
HOBCKMX M300paxeHuid. [Jns nepBoro atana ycTaHOBNEHUS U
npumeHeHus PLY B oTe4ecTBEHHOW NpakTuke Lenecoobpas-
HO OrpaHnM4MTbLCH NPOBEAEHMEM npouecca OnNTUMM3aLnu
JINWb B CNy4ae Hanmyms aHoMaJibHO BbICOKUX J,03 NMALMEHTOB
B JAHHOM PEHTIEHOBCKOM KabuHeTe.

Pesynbrathl COGCTBEHHbIX UCCNIEA0BAHUIA AEMOHCTPU-
PYIOT OrpaHUYEHHbI NOTEHUMAN A8 CHUXEHUS 0O30BbIX
Harpy3oK nauMeHTOB 3a CYET U3MeHEHUs 6a30BbIX Napa-
METPOB NpoBefeHus uccneposaHus [24]. B takux cny-
yasx cnenyet oxuaaTtb CHuxeHus O Bcero Ha 30-50%
MO CPABHEHMIO C UCMOJIb3YEMbIM HA TEKYLLIMIA MOMEHT pe-
XUMOM. CyLLECTBEHHOIO CHUXEHUs 003, 0COOEHHO Ans
UMOPOBbLIX PEHTFEHOBCKUX anmnapatoB, MOXHO OOCTU4Yb
VWb NOCne BOBMEYEHUs B Mpouecc onTumMmaauumm npo-
N3BOAUTENEN PEHTrEeHOBCKOM annapaTypbl, YTO Ha Teky-
LA MOMEHT B OTEYECTBEHHOW NPaKTUKe NPaKTUYECKN He
peann3oBaHo.
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Mpn npoBegeHnn paccnefoBaHnsa MPUYUH aHOMasIbHO
BbICOKMX [03 MauMeHTOB HEOOXOOMMO Y4MTbIBaTb Creayto-
LMe 0CODEHHOCTU:

— [1030Basi Harpy3ka naumMeHToB 0ObekTUMBHO 0OYCnoB-
JIeHa 1CMOJIb30BaHHbIM TUMOM NMPUEMHMKA PEHTFEHOBCKOrO
n306paxeHns;

— MEANUMHCKIMI NepcoHan MOXeT 0CO3HAHHO UCMOJb30-
BaTb BbICOKOJ030BblE MapaMeTpbl npoBeaeHns PPU kak no
0OBEKTUBHBIM (HEOOXOAMMOCTL MONYYEHUS OMArHoCTUYecC-
Kol nHdOopMaLMmM BLICOKOrO Ka4yecTBa), Tak U Nno cyobekTmB-
HbIM (CYOBLEKTMBHOE BOCMPUSITUE KayecTBa U300paxeHUs )
npuynHam [24-26];

— BbICOKOJ030BblE NapaMeTpbl npoeeneHns PPU moryt
SBNATLCS CNEACTBMEM PabOTbl HA M3HOLUEHHOM WU Heuc-
npaBHOM 000PYAOBAHWUM WU UCMONb30BAHUS HU3KOYYB-
CTBUTENbHOIO NPUEeMHMKa N300paxeHnst (CMHEYYBCTBUTENb-
Hasl nyjeHka B KOMOMHaALUMK C KacceTon 6e3 yCcunmBatoLmx
3KpaHoB).

HeobxoanmMocTb yyeTa 6oMbLIOro KONMYecTBa TexHu4e-
CKMX N OpraHn3aLmMoHHbIX GakToOpoB Mpu NPOBEAEHUM pac-
CneaoBaHns MPUYMH aHOManbHO BbICOKUX 03 U KOPPEKLMA
TEKyLLeln NpakTuku BbiNonHeHUs PPU obycnoBnvBaeT He-
006X0aMMOCTb 3a4eNCTBOBaTb AJ1F 3TOr0 BblOENEHHbIN nep-
coHan MY (nHxeHepbl, MeguuMHCKNE GU3NKN, COTPYOHUKN
CNnyx0bl pagraumoHHon 6e30NacHOCTM) UK CneunanncToB
JIPK. Mpwn 3TOM NpPeanoYTUTENBHO NPUBIEYb WHXEHEPHO-
TexHnyeckuin nepcoHan JIPK wvnn opraHmsaumin, ocyLiecT-
BASIOLLMX PEMOHT M HACTPOWKY PEHTIEHOBCKOM annapaTypbl,
KOTOpblE MOIYT HE TOJIbKO ONPEAENnTb TEXHMYECKNE hakTo-
pPbl 2HOMaJsbHO BbICOKMX 4,03, HO 1 YCTPAHUTb UX.

Ons kaxaporo MY LenecoobpasHo paspaboTaTtb nporpam-
My NPOBEAEHNS ONTUMN3ALMOHHBLIX MEPOMNPUATUIA B paMKax
obueli nporpammel obGecrneyveHnss kayecTBa MpPOBeOeHUs
PPW. lMporpamma (OTBETCTBEHHbIE NMLA, NEPUOONYHOCTD,
CMMCOK 00OBLEKTOB WCCNegoBaHusl, MOCNenoBaTe/isHOCTb
nencTenin npu npesbilleHnn PAY) pa3padaTbiBaeTca OTBET-
CTBEHHbIM 32 paavaumoHHyto 6e3onacHocTb B MY 1 yTBEpX-
[aeTcs TepputopuanbHbiMu opraHamm PocnotpebHaasopa.

Mporpamma NnpoBeaeHNs ONTUMN3ALMOHHBLIX MEPOMNPUS-
TUI JOMXHA BKIKOYaTh B Ce0S CrieaytoLLme NonoxXeHus:

- oueHky C, ans kaxg0oro peHTreHOBCKOro annapara
MO n ee cpaBHeHMe ¢ cooTBeTCTBYIOWMMY PAY;

- CUCTEMATUYECKYIO KOPPEKLMIO NapamMeTPOB BbINOS-
HEeHUs CCNeL0BaHNS/NPOLLEAYpbI B Cyyae npesbieHns CL,
3HaveHnn POY;

- OLEHKY [MarHOCTUYEeCKOro kavecTBa u3obpaxe-
HWI, BbINOSIHEHHbIX HA CKOPPEKTUPOBAHHbIX NapaMeTpax Bbl-
NONTHEHWUSI CCNneaoBaHNs /Mpouenypbl;

- B3aMMOOENCTBME C OpraHu3aumen-nocTaBLMKOM
W OpraHn3aumeit, OCyLLLECTBASIOWEN PEMOHT N TEXHUYEC-
koe 0b6cnyXuBaHMe PeHTreHOBCKOro 060pynoBaHus, B TOM
clyyae, ecnm Koppekuuio napaMmeTpoB MCCAef0oBaHns npo-
N3BECTWN He yaaeTcsl UM OHa He NPUBOAMUT K CHMxXeHuto CL;

- npoBefeHne MeponpusaTnini No cHmxeHuto CL po
YPOBHEN AOCTUXUMbIX [03;

- obecrieyeHre NoBepkn 1 KanmbpoBKN PEHTIEHOB-
CKOro 1 [L03UMETPUYEeckoro 060pyaoBaHus (KIMHUYECKME
0o3umeTpbl, cucteMbl AK3, undpoBble NpUemMHnKK n3obpa-
XEeHUa nnp.).

B cnyyae, ecnu yctaHoBneH @akt npesbieHns CL, Haz
PLY, onTmMmn3auunsa nporMs3BoanTCS NOCNe0BaTesibHO Ha cne-
OYIOLLNX YPOBHSIX:

— NpoBeAeHNEe BHYTPEHHEro paccnenosaHuns B MO, Ha-
NPaBAEHHOr0 Ha naeHTudukaumio npesbileHns CL no ye-
noseyeckomy ¢dakTopy (NpoueaypHble owmbKM nepcoHana,
CBSI3aHHbIE C MCMONb30BAHNEM HEKOPPEKTHBLIX MPOTOKONOB
npoBeAeHNs UCCNeaoBaHUN N T.N.);

— OLEeHKa KayeCTBa UCMOJIb3yEMbIX PACXOOHbIX MaTepura-
JI0B (NS1IEHKA, KaCCeTbl, PeakTUBbl A1 NPOSIBKN);

— KOppEeKumusi TEeXHWYECKMX MapamMeTpoB MPOBEAEHMUS
1nccnenoBaHns/Npoueaypbl  (aHOQHOE HanpsXeHue, 9KC-
nosuuus, pasmep nons o6ay4eHns, paccTosHUE UCTOYHMK-
NPUeMHMK, OTCenBatoLLMe PeLLETKN, AONONHUTENbHAA PUb-
Tpaumsa) 6e3 BMeLLaTeNbCTBa B HACTPOMKN PEHTFEHOBCKOrO
annapara;

— NpoBeOEHNEe OOMOJIHUTENIbHON HACTPOMKN UK Kann-
OpoBkM 6e3 3aMeHbl OTAesIbHbIX YacTeill PEeHTreHOBCKOro
annapara (kanubposka npremHuka, cuctembl AKD, 3ameHa
KNMHMYECKOro O3NMETPA);

— 3aMeHa OTAEebHbIX KOMMOHEHTOB PEHTIEHOBCKOro an-
napara (Tpyoka, nprueMH1K n3obpaxeHus);

— 3aMeHa PeHTreHOBCKOro annaparTa.

Mepexopn Ha cnepylowmin ypoBeHb ontumnsaummn bynet
NPOWCX0ANTb TOMbKO MPU HEBO3MOXHOCTU CHU3UTbL C[, Ha
TekyliemM ypoBHe. [MpoBeaeHMe OMTUMU3ALMOHHBIX MEpO-
npuUSTUA NO ABYM MOCNEOHUM NoanyHKTam 6yaeT OcyLlecT-
BNSITbCS TOJILKO MOCNIE 9KOHOMMYECKOro OOOCHOBaHWS B
cooTtBeTcTBMM € N. 7.2 CaHluH 2.6.1.2523-09, «<HopMmbl pa-
OmaumoHHoin 6e3onacHocTn» (HPB-99/2009).

Ecnn nocne npoBefeHHbIX MeponpusaTuii 3HadeHns CL,
ObINN CHWXEHbI Huxe PLY, He06X0AMMO NMPOBECTU OLEHKY
Ka4yecTBa U300paxeHnsi, BLINMOHEHHOMO HA HOBbIX Napame-
Tpax MNpPOBEAEHUst MCCNEAOBaHWUS/MPoLeaypbl UM HOBOM
o6opynosaHun. O BCex NPoBeAEHHbIX MEPONPUATUSX 1 00 1
pesynsTaTax AOMKHbI ObITb MHOOPMMPOBaHbI TEPPUTOPUANb-
Hble opraHbl PocnotpebHansopa.

3akn4eHue

K HacTosiLeMy BpEMEHM KOHLEMLMS ONTUMN3ALLIMM 3aLLm-
Thl NALMEHTOB OT MEAULIMHCKOro 065y4eHUss NOCPEACTBOM
PLlY BHegpeHa B OTEHECTBEHHOE CaHUTAPHO-FUIMEeHNYecKoe
perynMpoBaHue, npensioxeHbl 3HadeHns PAY ons Hanbonee
pacnpoCTPaHEHHbIX CTaHOAPTHBIX PeHTreHorpaduyeckmx
NCCnefoBaHniA, a Takke B paMKax OTAENbHbIX Hay4YHO-Mpak-
TMyeckmx paboT BHeAPEHbI B NPaKTUKy OTAeNbHbIX MY KOM-
MOHEHTbI MpoLEecca ONTUMN3aLLK.

B paHHOW paboTe npensioXeHbl pPasinNyHble CXeMbl
onpegeneHusa CJl B 3aBUCMMOCTU OT TUNa MCNOSb3yeMbIX
PEHTreHOBCKMX annapaToB 1 UX OCHALLEHHOCTU KIIMHUYeC-
KuMn gosumetpamu. Micnonb3oBaHre eguHbIX Cxem onpe-
nenexns CL, no3BoanTt obecneymntb He0OX0AMMYIO TOYHOCTb
cbopa AaHHbIX U PenpPe3eHTaTUBHOCTb [030BbIX HArpy3ok
nauneHTOB.

PLY npeanoxeHo yctaHaBnmBaTth kak 75% KBaHTUb pac-
npeaeneHnss PeHTreHOBCKUX KabWHEeTOB MO CTaHOAAPTHLIM
9ddEKTUBHBIM [103aM, CO3HATENbHO OrpaHuynBas BbIGOP
OOCTYMHBIX OO3UMETPUYECKMX XapaKTepPUCTUK AN NepBoro
npumeHeHnsa PAY Ha npakTuke. cnonb3oBaHne addexTns-
HOl [03bl NO3BOAUT 06ecneynTb NPEeMCTBEHHOCTb Onpe-
OeneHns O30BbIX HArpy30K NalMeHToB 1 NOBbICUTL AOCTO-
BEPHOCTb AaHHbIX, NpeacTaBnsemMbix B popmy 3-403. PAY
LenecoobpasHo ycTaHaBAMBaTb AN Hambonee pacnpocTpa-
HEHHbIX PEHTreHorpapuyecknx NCCnefoBaHNn ANg Kaxaomn
npoekLmn obnyy4eHns naumeHTa. Mpu aTom He pekoMeHayeT-
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Csl yCTaHaBAnBaTb OTAeNbHble PAY ans aHanorosoro u umd-
pOBOro 060pynoBaHUS.

MpennoxeHo ABa MeTofa Ans onpenefieHns HauMoHanb-
HbIx PLLY:

— onpepeneHne HaunoHaneHoro PAY gna panHoro PPU
kak 75% kBaHTUNA pacnpeneneHns Yncna BCEX PEHTreHOB-
CKMX annapartoB BO BCEX pernoHax no 3HaveHunsm CL, (rpyn-
NoBOW MeTon);

— onpegenenne HaunoHanbHoro PAY gna panHoro PPU
kak MeguaHbl (50% kBaHTUNA) pacnpeneneHnss permoHab-
Hbix POY (75% kBaHTUnEn pacnpeneneHvs Yncna peHTre-
HOBCKMX annapaToB B AAHHOM pervoHe no 3HadeHusam C[,
(MeomaHHbI MeToa).

Pe3ynbrathl onpeaeneHns HaumoHanbHbix PAY ona cemun
CTaHOAPTHbLIX PEHTreHorpaduyecknx unccnesoBaHuii no-
KasblBAlOT OTCYTCTBME 3HAYMMbIX PA3NMYMiA MexXay [OaH-
HblIMM MeTodamu. [na nepBuYHOro yctaHosneHus POAY B
Poccuitickoin ®depepaumn uenecoobpas3Ho MCMoNbL30BaTb
rPynnoBOM METOZA, B CBA3W C OrpPaHN4eHHON OOCTYMHOCTLIO
[AaHHbIX N3 PEMMOHOB.

OTBETCTBEHHOCTb 32 COOP UCXOOHBIX AAHHBLIX 1 Onpeae-
neHne aPeKTUBHbIX 003, a TaKkke 3a NpoBeaeHne oNTUMn-
3aUMOHHBIX MEPONPUATUIA PEKOMEHAYETCS BO3NIOXUTbL NGO
Ha TexHW4eckunin nepcoHan MY (MHXeHepbl, MegUUUHCKME
GU3NKKN, COTPYAHUKM CNyXObl paamalMoHHON Ge3onacHo-
cTun), IMbo Ha nepcoHan nabopaTopuii pagraumoOHHOIO KOH-
TPONS, OCYLLECTBASAIOLMX KOHTPOJIb SKCMTyaTaLMOHHBIX Na-
paMeTpoB, PEMOHT U HaNaaKy PEHTrEeHOBCKOWM annapaTypbl.
9710 N03BONUT 3DDEKTUBHO ONPEAENSATb MPUYMHBI aHOMANb-
HO BbICOKWX 103 MALMEHTOB 1 CNOCOBCTBOBATb MX CHUXEHMIO.
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Ana umtupoBaHusg: BogoBatoB A.B. MpakTtuyeckaa peanusauus KoHuenuuu pedepeHTHbIX AUarHoCTUYEeCKUX
YPOBHEN AN ONTUMU3aLUM 3alUThl MAaLUEHTOB MPU NPOBEAEHUM CTaHAAPTHbIX PEHTreHorpaduyeckux uccneno-
BaHui // PapnaunoHHas rurueHa. — 2017. —T. 10, N2 1. — C. 47-55. DOI: 10.21514/1998-426X-2017-10-1-47-55

Practical implementation of the diagnostic reference levels concept
for the common radiographic examinations

Alexandr V. Vodovatov

Saint-Petersburg Research Institute of Radiation Hygiene after Professor P.V. Ramzaev, Federal Service for Surveillance

on Consumer Rights Protection and Human Well-Being, Saint-Petersburg, Russia

The modern approach to the radiation protection of the patients from medical exposure is mainly based on
the principle of optimization using diagnostic reference levels. Implementation of diagnostic reference levels
and optimization in Russian radiological practice is limited due to lack of methodology of data collection and
patient dose assessment, investigation and management of abnormally high and low patient doses. Current
study is focused on the justification of the diagnostic reference levels concept and practical aspects of estab-
lishment of diagnostic reference levels for common radiographic X-ray examinations and their use in clinical
practice. It is proposed to establish diagnostic reference levels as the 75%-percentiles of X-ray unit distribu-
tion by the patient standard doses for a given X-ray examination. Methodology for standard doses assessment
is presented for different types of X-ray units. Based on the results of dose data collection in different regions
of the Russian Federation in 2009—2014, the national diagnostic reference levels values are estimated in
terms of effective dose for the radiographic examinations of skull, chest, cervical, thoracic and lumbar spine,
abdomen and pelvis. The methodology of the optimization process is developed for the hospital use. It includes
a comparison of the patient standard doses with the national diagnostic reference levels, investigation and
correction of abnormally high and low patient doses. A list of corrective measures is proposed: from addi-
tional training of the staff and manual adjustment of the parameters of examinations to the replacement of an
X-ray unit. It is conferment that even a limited implementation of the optimization methodology would allow

to reduce standard doses with a factor of 1,5.

Key words: optimization, effective dose, diagnostic reference levels, radiography.
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