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PAQUALWNOHHASA BE30MNACHOCTD

W UHTEPBEHLIWOHHOW PAQRMONIOr UM

b.9. HapkeBu4y — 4.T.H., npodeccop, 3aM. aupekropa' 2
B.WU. JonrywuH — yneH-kopp. PAMH, 3am. anpekTopa rno Hayu.
paboTe, 3aB. OTAENOM JIy4. AnarHocTnkn PXMAJ1'

BBeneHue

K oaHoln 13 akTyanbHelx Nnpo6nemM B paavalyoH-
HOWM rurueHe oTHocuTcA obecneyeHne paaua-
LIMOHHOI 6e30MacHOCTU NaUMEHTOB U NepcoHana
MPU PEHTIEHONOINMYECKMX WUCCNEN0BaHUAX. JTO
0OYCNOBNEHO KakK 3HAYUTENIbHLIM MOBLILLEHUEM
YacTOThl NPOBeAEHNA NMOAO0OHLIX NCCEN0BaHNIA,
0Co0OEeHHO PEHTTEHOBCKOM KOMIMBIOTEPHOM TOMO-
rpadun (PKT) M WHTEpBEHUMOHHLIX Npouenyp
noJ PEeHTreHONOrMYecknM KOHTPONIEM, Tak U
000CTpeHMEM BHUMAaHWA LLIMPOKOM 00LECTBEH-
HOCTU K Npobneme obecneyeHna paanauyuoHHoM
©e3onacHOCTM HaceneHud B LenoM oT Nobbix
WCTOYHUKOB 00Ty4eHns.

B Poccum paHHag cutyauma ycyrybnaerca npak-
TWUYECKWM NOJIHOM HEMPaMOTHOCThLIO NOAABNALLLE -
ro GonbWKWHCTBA Noael No aaHHON Nnpobneme, a
TaKkXe Halnymem NnocTYepHOOLINLCKOro CUHOPO-
ma paanodobun. K coxanenuio, Kk atomy 60nb-
LUMHCTBY cneayeT OTHECTU MHOIMMX PEHTIEHOIO-
roB, PEHTTEHOXMPYProB U Tem Gonee Bpauel
Apyrux cneunansHOCTEN.

B cBa3m ¢ aTuM HeobxoauMMo paccMOTpeTk Hau-
Bonee BaxHble NONOXeHUa U TpeboBaHuA kK abec-
MneyeHno pagvauyvOHHON 3alUUThLl NaLUMEHTOB U
nepcoHana B PeHTreHoANarHoCTUKe U MHTEPBEH-
UMOHHOW paguonorun. [lpencrtaBneH CrnuMcok
[eNCTBYIOLLMX B HacTodllee BpeMa oTeyecTBeH-
HbIX U MEXAYHapPOOHbLIX HOPMATUBHLIX AOKYMEH-
ToB no obecneyeHno pagnauvoHHoi Bezonac-
HOCTU B PEHTIFeHONOorUMn.

Cratea noctynnna B penakupio 8 aHsape 2009 rona

'Y Poccuiickuii OHKONOrMYeckmii HayyHbIif LIeHTD
uM. H.H. bnoxuHa PAMH, Poccua, Mockea

2 YHCTUTYT MeanUMHCKoM Gusnkn n nHxeHepiun, Poccus, Mocksa

Jlo3MMeTpU4ecKre 0CHOBI
papuaLnoHHOoi Oe30nacHoCTH

PeHTreHoBcKMe TPyOKM COBPEMEHHLIX annapaToB
1 ToMmorpadoB UCMYCKalT MOTOK MOHN3UPYIOLLIMX
(hOTOHOB, KOTOpLIE B3aMMOAENCTBYIOT C Belle-
CTBOM, B TOM uncfe U ¢ BMONOrMUYECKNMMK TKa-
HAMMU.

OHepreTMyeckuii CnekTp PEeHTreHOBCKOro Many-
YEHUA WMEEeT BWO HeMNpepbIBHOM KONOKONoo6-
pasHoli kpueoii. lNpaBaa rpaHuLa cNekTpa cooT-
BETCTBYET MakCUManbHOM aHeprum GOTOHOB, Be-
NMYMHa KOTOpPOW coBMagaeT CO 3HAYeHuem
HanpskeHWs (B KWoanekTpoBonkTax — kaB) Ha
peHTreHoBckol Tpybke (0GbMHO 100-150 k3B,
npu mammorpapum — 25-30 kaB), a nonoxenve
NeBol rpaHvubl onpegensaeTca MaTepuanom U
TONUWMWHONA YCTAHOBNEHHOrO Ha Tpybke peHT-
reHoBckoro ¢unerpa (0bblyHo 10-20 kaB). lMpu
HanpsxeHWW Ha Tpyoke Boiwe 90-100 kBn (kmno-
BOJILT B MUKE BLINPAMIEHHOIO HaMNpPsSKeHWa) Ha
HEeNpPepLIBHOM CMEKTpe BO3HMKAKT Y3KMEe MUKN
XapakTepUCTUYECKOTO W3NyyeHUa Bonbdpa-
Ma, W3 KOTOPOro OOBIMHO WM3roTaBAMBAKOT aHog
TpyOKW.

PeHTreHoBckre OTOHbI yKasaHHOIo avanasoHa
SHEepruin akTMBHO B3aMMOJIEMCTBYIOT C aToOMamMmn
TEX XMMUYECKUX 3IEMEHTOB, U3 KOTOPLIX COCTOMT
obnyyaembili 0ObekT, B TOM uncne n Guonorvye-
CKMe TKaHM.
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Takoe B3auMmMoeNCcTBME MPOMCXOOAMT MOCpe-
CTBOM Tpex (QyHOameHTanbHbIX GU3NYeckmnx
3pPexToR:

* KOrepeHTHOe pacCesiHue C N3MeHeHWeMm
HanpaBNeHWUs pacnpocTpaHeHUs nanyyeHnsa 6es
W3MEHEHWS CBOEN SHEPruu;

* HekorepeHTHoe paccesiHne (OTOHOB C
W3MEHeHWEeM HanpaBlieHWss U C NoTepei YyacTu
CBOel nepBOHavallbHOW 3HEPrMn (KOMMTOH-3¢-
bexT);

* HOTO3MEKTpPMYecKoe normnoLlleHne GOTOHOB.

B pesynkrate BTOPOro M TPEeTbero U3 aTux npo-
LIeCCOB MPOUCXOANT NOMTOLLEHUE SHEPTUW PEHT-
reHOBCKOro W3NyYeHusi, YTo MpPUBOAWUT K BO3-
HUKHOBEHWIO B OMONOrMYeckux TKaHax pasnny-
HbIX paavaLUOHHO-UHAYLUMPOBaHHbLIX 3 (EKTOB.
OcHoBHas ¢pusMyeckas Mepa Takoro paavaLoH-
HOro BO3AEeNCTBUS — [g03a u3nydyeHns. B paauma-
UMOHHOM TUrueHe, a Takxe B MeAWLIMHCKOM
pagmonorum M PeHTreHoNorMm o0bIYHO MONb3Y-
0TCA TaKMMK ee nokasaTensaMn:

1. MornoweHHaa gos3a. 3T0 OTHOLIEHWe
nornouleHHol B o6ny4yaeMoMm BeLLIECTBE SHEPTUU
M3Ny4eHMa K Macce 3Toro Bellectsa. B mexay-
HapoaHol cucteme duamdecknx eauHul, CH
eauHULAa NornolleHHo no3bl — rpei (Mp). MNpu
atom 1 'p = 1 [bx/kr. B meauumHe aTn nokazarte-
N1 Yallle BCero UCnonb3ylT And niaHupoBaHus,
npoBefeHNa NydyeBolt Tepanuu GONbHLIX U ee
KOHTpOns.

2. 3Kcno3uuuoHHag goza. J1o cneunduye-
ckaa BenuyuHa B JO3MMETPUM, BBeJeHHasa TOJb-
KO Ona onpegenedna 0o3sl GOTOHHOrO M3nyye-
Hua B Bo3ayxe. OHa npeactasngeT cobolt aTHO-
lWeHWe CyMMapHOro anekTpuyeckoro sapana
WOHOB B 0GnyyeHHOM oObeme BO3/yxa K macce
BO3[yxa B aToMm oObeme. Ha npakTuke valle
Bcero ynotpebnaiT BHECUCTEMHYID edUHULY —
pexTtreH (P). Mpuatom 1 P=2,08 x 109 nap noHoe
B 1 cM® Bo3ayxa. ITOT NoKazaTeNb Xxapakrepuayet
TONBLKO MapameTpbl pagvualMoHHOro Nong oT AaH-
HOMO UCTOYHMKA U3MNYyYeHns B BO3ayXe.
MOLLHOCTL SKCMO3ULMOHHOM [O03bl OT ecTe-
CTBEHHOro paguauuoHHoro ¢oHa — 5-25 MkP/u.
Eovnnua B cucteme CU (Tenepe ee NpuHATO
Ha3blBaTb BO3AYLIHOW KEepMOI) — KY/IOH Ha Kr
(Kn/kr). Mpu atom 1 Kn/kr = 3880 P. Npwu cobnio-
[EHUN HEeKOTOPLIX YCNIOBMIA BO3MYLUHYH KepMy
MOXHO U3MepPATb 1 B rpesx.

CoBpeMeHHble [03UMeTpuYeckme npubopsl B
peHTreHoAnarHocTukKe OOBLIYHO MCMONb3yTCH
ON8 U3MepeHUl MOLLIHOCTU BXOOHOWM MoBepX-

HOCTHOI J03bl HAa BXOE Myuyka W3flyuyeHus B Teno
nauueHTa B e MHULAX BO3OYLLUHON KepMbl.

3. 9KBMBaNeHTHasa fo3a. 370 Npou3BeaeHue

MOMOLLEHHOM 003kl U Ko3dduLUMeHTa KadecTBa
n3nyyeHna (ana GOTOHOB W 3MIEKTPOHOB, B TOM
yucne WM ONAa PeHTreHOBCKOro W3yYeHUd, OH
paBeH 1). o MexayHapoaHoit cucTeme usnye-
ckux eanHul, CM oHa uaMepsdeTcsa B 3uBepTax
(3B). lna peHTreHoBcKoro wnanydeHna 1 3B =
1 'p. 3TUM nokasarenem 06bIMHO MOJL3YIOTCH
NS OLIEHKW YPOBHei npodeccroHalnbHoro (nep-
coHana) M AMarHocTUYecKoro (nauneHToB) obny-
YeHUs Npy paguopPeHTreHoNOrMYEeCcKKX NpoLemy-
pax.
Ceilyac B 3MBepTax paccUMTbIBAOT WX U3MepSs-
0T Ha ¢aHToMax [03bl B OTAENbHbLIX OpraHax.
3T0T nokasaresib HeobxoauM ON9 OLEHKN Buosno-
rmyeckoro addekra Bo3aelcTBMA Tex BWUOOB
MOHU3UPYIOLLIMX U3JTYYeHUA, 019 KOTOPbIX KO3d-
GuUMeHT KadecTBa Bonblue 1 (HEATPOHLI, NPOTO-
Hbl, anbda-4yacTuupl U Op.).

4. 3ddbekTBHAA go3a. ITO OCHOBHaA JO3M-
MeTpuyeckas BeflnynHa, no KOTOpOoiA B COOTBET-
CTBUM C OCHOBHbLIM HOPMaTUBHBLIM IOKYMEHTOM B
obnactn obecneyeHus pagualnoHHol 6esonac-
Hoctk (HPBE-99) momxeH npoBoawThcHA paguva-
LIMOHHBLIA KOHTPOJIb YPOBHEN npodeccuoHanb-
Horo obGnyd4eHWa nepcoHana U MeJULWHCKOro
06ly4eHNa NauyMeHToOB. 3TO B3BELLEHHAA CymMMa
9KBMBAJIEHTHBIX OpraHHbIX 403.

TkaHeBble BECOBbLIE KO3(hHULMEHTLI 0PULIMANEHO
YTBEPXAEHbLI MeXAYHapOoAHLIMKU KOMUCCUAMK —
no pagvuonoruyeckoi 3almrte W no paaualmoH-
HbIM BenuumHam v eguvHuuam (MKP3 v MKPE
COOTBETCTBEHHO), a cama addekTMBHaa Oo3a
pekomMmeHayeTca B Ka4ecTBe OCHOBHOWM KOHTPOIU-
pyemMoi BeNNYnHLI B paaualmoHHON rMrmeHe n B
MeULMHCKOM pagnonoruu.

3HaueHusa aTnx KoahOUUMEHTOB ObiNv BbIOpaHbI
Mcxoaa U3 pagvalWoHHBIX PUCKOB BO3HUMKHOBE-
HUA 3M10KaYeCTBEHHbIX OMYyXONei, reHeTUYecKux
noBpeXxaeHuin U cokpallleHnsa NPoAoMKNTENEHO-
CTW XKN3HU.

Mockonbky NMpy onpeaeneHuK Takol B3BelleH-
HOM CYyMMbI yuuTbiBaeTcA cTeneHb pagnobuo-
JNlormyeckoro Bos3aeicTBMa Ha Bce 0e3 MCKo-
YeHUa XU3HEeHHO BaXHble opraHbl, adpdek-
TMBHaA [03a MNOo3BoNgeT yyecTb ero Bpepq
Ha opraHuaM YyeNoBeKa B LIE/IOM.

Ee BTOpoe OCHOBHOE AOCTOMHCTBO — BO3MOX-
HOCTb CYMMWPOBaHUSA Jy4YeBLIX HaArpysok oT
vccrnefoBaHUil pasHoro Tuna. Hanpumep, ot
aHrmorpadgum ronoBHoro Mosra Oo  pagvo-
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HYKJIMOHOW CUMHTUIpaduUM KOCTeW CcKeneTa.
Hukakue apyrve 0o3bl NogoOHbIM CBOWMCTBOM
aaOMTMBHOCTM He obnaparT. OHa paccyuThiBa-
eTcH B 3uBepTax.

PanuauuorHas 6e30nacHoOCTb NaLUeHToB

3Ta npobneMa HOCUT KOMIJIEKCHbLIN XxapakTep, U
BCNe[ICTBME OONbLLION CIOXHOCTU ee [10 CUX Mop
HeNb39 CYMTaThb MCYepbiBaloLLEe PELLIEeHHOMN.

Hy>XHO BblIENINTL Takme acnekThl:
* (hopMUpOBaHME NTyYEBOM HArpy3Ku;
* M3MepeHNs 1 pacyeThl 403 00y4eHns;
* pagMauUMoHHas 3allmTa U peKoMeHaauum no
CHWKEHMIO NYYeBOM Harpysku;
* HOPMUPOBAHWE JTY4EBOI HarpysKu.

Cneunduryeckaa ocoOeHHOCTbL PEHTIEHOAMATrHO-
CTUKW, B TOM YMCE U UHTEPBEHLIMOHHbLIX NpoLe-
Ayp nof, PeHTreHoNormyecknum KOHTpOneM, —
dakTopbl, NPAMO WKW KOCBEHHO BAWMGAIOLUME Ha
YypOBeHb 061yYeHus.

K HKMM oTHocHATCA:

1) pagmaunoHHBIA BbIXOO PEHTIEHOBCKOIO
n3nyyatens, KOTopbiii 3aBUCUT OT HAMPAXEHUa U
TOKa peHTreHoBCKol TpyOKu, a Takxe Matepuana
W KOHCTPYKLIMW € aHoAa;

2) TonwuHa u maTepuran co6CTBEHHOIO GUNLT-
pa Tpy6GKW U NONONHWUTENLHOro hunbTpa, ycTaHa-
B/IMBAEMOro Ha ee BbIXOAHOM OKHE;

3) reomeTpua obnydyeHus, B TOM 4YKCNe pac-
cToaHUe GOKYC — MOBEPXHOCTL, hopMa M pasmMe-
pbl Nonga o6ay4yeHna Ha NOBEPXHOCTWU Tena, pac-
X0[MMOQCTb Ny4yka, Yron ero najeHua Ha Hee
MT. M.

4) NpooomKMTENLHOCTL 00NYY4eHNs, 0COOEHHO
B PeXUME PeHTreHOCKONuK;

5) aHTponomeTpuuyeckue napameTpbl Tena,
ocobeHHO TonKWHa ero obnyd4aemMoro yyactka m
KOMMO3UUMA BMONOrMYecKnx TKaHel Ha HeM;

6) marepuan U KOHCTPYKLIMOHHLIE NapameTphl
cpencTB MHAMBMAYaNLHOM paanalMoHHOM 3aLm-
Tbl NaumMeHTa, ecnM TakoBble NPUMeHATCa ana
CHVMXEHWS NyYeBON Harpysku.

Cneunduka MWHTEpPBEHUMOHHBLIX MpoLlenyp
Mo CpaBHEHWID C ODbIYHBIMW peHTreHoauar-
HOCTUYECKUMW WUCCeJOBaHNAMU — pe3Koe
BO3pacTaHue  MPOAOJIKUTENbHOCT  00ny-
yeHMa OONLHOrO B pexuMax pPeHTreHo-
ckonuu W peHTreHorpaduu, Mo3ToMy 3TOT
no3oobpazywumini - paktop cTaHoBUTCA [0-
MWHVPYIOLLIMM MO CPaBHEHUIO CO BCEMU OCTaslb-
HBIMMU.

www.radiology-di.ru

CyllecTBYKOT TpKU Moaxoaa K onpefeneHno No3
0b6ny4eHna NaLNEHTOB:

* 103UMETPUS in Vivo,

® (paHTOMHbIE UBMEPEHNS,

® pacyeTHOE OLIEHMBaHME.

Mpyn namepeHnax 0o3 HENOCPEACTBEHHO Ha Tefne
nalMeHTa 4aule BCEro NnpumMeHawT npubopsl,
NMO3BONALINE ONPedennTb YPOBEHL 0ONy4YeHUa
Nno BEWYUHE MPOM3BELNEHWS BXOOHOIN MOBEPX-
HOCTHOW MOIJIOWEHHOM [03bl U nnowiann obny-
YyaeMoro y4yacTka Koxu (dose area product — DAP)
B eAuHuUax pxcm?.

Bce coBpeMeHHble peHTreHoaMarHoCTUYECKne
annapartbl U KOMMbIOTEPHLIE TOMOrpadbl AOMKHBI
OblTb CHabXeHbl BCTPOEHHOW B paavaunOHHYIO
rOfIoBKY annapara MpoxXoAHON WOHWM3aUMOHHOR
Kamepol, CoeMHEHHON C KOMMLIOTEPU3NPO-
BaHHbIM YCTPOWCTBOM [N aBTOMAaTMYECKOro
BbluMcneHns 3HadyeHnsa DAP B KaX[OoM KOHKpeT-
HOM UCCIENOBAHUN.

B HacTodulee Bpemda nyyeBad Harpyska Ha
nauweHTa B noapasfefieHusax peHTreHoawar-
HOCTUKM MEOWUMHCKMX yupexneHuin Poc-
CUM onpenenaeTcsd C MNOMOLWLID cheuuanu-
3MPOBAHHOINO OTEYECTBEHHOrO  [03UMMETpa
peHTreHoBckoro wuanydenuna - [OAPK-1 wam
OPK-1M (usrotoButens — OO0 HIMN «[o3za»,
www.doza.ru), NO03BONAKLWIEr0 ONPeaeniTb
3HaueHne DAP nonsa Bcex pPEeHTreHOBCKWMX WC-
cnegoBaHui,

Pexe onpenengaioT BXoOHYIO KOXHY0 go3y (ESD)
B eOuHULAx BO3OYLWHOW KepMbl, a ONA OLEHKW
HEOHOPOAHOCTEN NMong 0b0NyYeHnsa NCNONL3YKT
3aKpenngemMble Ha KOXe MWHUATIOpHLIE TEPMO-
NOMUHECLUEHTHbIE N03UMETPLI /MU GOTONNEH-
KY HU3KOI YyBCTBUTENBHOCTU. B (haHTOMHBIX 3KC-
nepyMeHTax NPUMeHsIOT Te Xe CpeacTBa name-
peHuii, npuyem [OO03UMETPbLl pasMellarT He
TONLKO Ha MOBEPXHOCTU aHTponoMop@Horo gaH-
TOMa, HO U BHYTPUW HETO B Pa3NUYHbIX TOYKaX.

Jlo cux nop He yOoaeTcq NpeBpaTUTb B PYTUHHYIO
npolenypy nepexon oT U3MEPEHHOIo 3HAYeHUs
DAP k 3HaueHnto E He TONbKO B TEXHONMOIMYECKN
CIOXHOM WMHTEPBEHLMOHHON paguonornum, HO U B
06bIYHOM peHTreHoamarHocTMke. OCHOBHasA Npu-
UMHa aToro — oTcyTcTBuMe uameputena DAP Ha
BOMbLINHCTBE 3KCMNyaTUPYeMbIX B OTeYeCTBEH-
HbIX KJIMHMKaX peHTreHOBCKUX annaparax.

Jlo HepaBHero BpemeHu cylllecTBoBana u apyraq
TPYAHOCTL, CBA3aHHad C OTCYTCTBMEM YHUULIK-
poBaHHOM MeToOMKM MNepecyeTa MokasaHumn
[I03MMETPOB, BbIpaXXeHHbIX B eAnHuLax DAP vnn
ESD, k BennuuHe E B eanHuuax m3B. Tenepb
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Takas MeToaMka paspaboTaHa KU onucaHa B Me-
Toauyeckux ykasaumax — MYK 2.6.1.1797-03
«KOHTPONb 3P PEeKTUBHLIX 003 006/1y4eHs naLm-
€HTOB MPWU MeOULMHCKNX PEHTIeHONIOrMYyecKnx
uccieJoBaHuAX». B COOTBETCTBUM C 3TUM [IOKY-
MEHTOM 3HadeHue E 06ny4yeHna naumMeHTa onpe-
[eNleHHOro BO3pacTa MOXHO BbI4WMCIUTL MO MNpwu-
BnxXeHHOR hopmyne:

E = DAP x Kgq,
roe DAP — namepeHHas BeNiM4nHa Npon3BeneHuUd
0036l Ha nnowans (clpxcm?); Kd — koapduumneHT
nepexofa K 3apdekTMBHOM nOo3e o00ny4eHud
naumeHTa onpefeneHHoro Bo3pacTta (d) ¢ yuetom
BMOA TMPOBENEHHOINO PEHTIEHONOMMYECKOro
ncclefoBaHMs, NPoekUuvmn, pa3MmepoB nong oony-
YyeHuna, (MOKYCHOro paccTOaHWUd, 3KCNo3ULMK
W aHOOHOro HanpskKeHWa Ha PEeHTreHOBCKOM
Tpybke (Mk3B/(clpxcm?). Tabnuubl KoappUum-
eHToB Kd npuBeOeHbl B METOOMYECKMX yKasa-
HUSX.
Celtuac HaTypHble (aHTOMHbIE U3MEpEHUA Bce
yalle 3aMeHdaT pacyeTHbIMU UCCTed0BaHWUAMUA
JIyYeBbIX Harpy3ok. [1ng sToro no pesynsrartam
peHTreHoBcKol komnbioTepHol (PKT) wnn mar-
HWTHO-pe3oHaHcHoin (MPT) Tomorpadum peans-
HbIX NALUMEHTOB B HOPME C Hanbornee TUNNYHBIMU
aHTpPONOMETPUYECKMMI NapamMeTpamu GopMn-
pylT MaTeMaTWYecKkoe onucaHue pacnpepene-
HWU4A MIOTHOCTU TKaHel Bcero Tena (MaremaTtuye-
CKUe W BOKCENbHbIE (aHTOMbI), 019 KOTOPbIX
nanee metogom MoHTe-Kapno BbIMMCNAOT Mpo-
CTpPaHCTBEHHOE pacnpefesieHne MNoroLEHHOM
no3bl B daHTomMe. Ho nogoGHeIFA noaxon MoxeT
ObITb MCMOML30BaH TOMLKO B Hay4HbIX UCCNEno-
BaHWAX MO paaualuoHHOW 6e30MacHOCTU U He
roauTca ONga NpakTMYeckon O03UMETPUM B KIN-
HWYECKUX YCITIOBUAX.
Y10 KacaeTcq pealbHbIX 3HaYeHWA 3P PEeKTUBHOM
03kl 00Ny4eHNa NAUNEHTOB B KOHKPETHLIX PEHT-
reHoAWarHoCTMYeCcKUX WccneaoBaHuax, Bcnel-
cTBMe OoONbLIOro KONMWYEcTBa WU pasHOHa-
MpPaBNeHHOCTU BIUAHUA MEPEUYMCIEHHBIX Bhille
(akTopoB nNyuyeBasd Harpys3ka BapbMpyeT B LUK-
POKMX Npefenax — oT NeCATKOB MK3B A0 eAWNHWLL
m3B. [na PKT go3bl HECKONMLKO Bhile — OT 2 A0
10 m3B, a o9 MHTEPBEHUMOHHO-PaAMONornye-
CKUX Mpouenyp nof PEeHTTeHOBCKUM KOHTPO-
nem - ot 10 po 60 M3B (ykasaHbl MpPUMEpPHbIe
3HaYyeHwma).
Takwe nokasatenu agpdekTneHol no3bl obnyde-
HUA BMOMHe NpuemseMbl C TOUKN 3peHus paana-
LMOHHOM rUrneHsl, Nockonbky obecneumBaloT
3aBefloMoe OTCYTCTBUE [eTepPMUHUPOBAHHLIX U
CTOXacTUYeCKUX paauauvuoHHO-UHAYLUNPOBaH-
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HbIX MOPaXeHWiA TeX OpraHoB 1 CUCTEM, KOTopkle
HaxoaaTca BHe Nnong Npamoro obnyyeHnsa.

K coxaneHuto, Toro xe Hefb39 ckasaTk O IoKaslb-
HbIX BXO/JHbIX MOBEPXHOCTHLIX J03ax oBny4eHna
HenocpeaCcTBEHHO B Ny4Yke peHTreHoBCKux ¢poTo-
HOB pPaavo4yBCTBUTENbLHBLIX OPraHoB — KOXWU W
XpycTanuka rnasa. Ecnv npm pyTWHHBIX peHTre-
HOOMArHOCTUYECKUX U KOMIMbIOTepHO-TOMOrpa-
dunyecknx nccnenoBaHnax no3bl obnydyeHusa B
noBbIX opraHax, B TOM YMC/ie W Ha KoXe, 3aBe/10-
MO HKXe Mopora BO3HMKHOBEHWA Niobbix pagua-
LUMOHHO-WMHOYUWMPOBaHHLIX 3¢ ¢dekToB, To Npwu
WHTEPBEHLMOHHLIX Npoueaypax noj peHTreHoB-
CKMM KOHTPOJIeM KOXHada [03a BapbupyeT OT
0,6 mo 6 'p B 3aBMCMMOCTM OT TMNa NpoLeayphl,
NPOAOMKUTENLHOCTU PEHTIeHOCKONUW, KBan-
duKauMm 1 onbiTa peHTreHoXupypra n T. A.
M3BeCTHO, B 4aCTHOCTK, YTO MOMOLLEHHaa Jo3a
OHOKpPAaTHOro NoKanbHoro obfydyeHnd, paBHas
2 ['p, BbI3bIBaET IpUTEMY KOXW U KaTapakTy Xpy-
cTanuka rmasa, 7 I'p — nepmMaHeHTHYI0 anNUA[aUMio
koxu, 10 I'p — cyxyw OeckBamauuio U KOXHYKO
atpoduio, 12 I'p — 3apepxaHHyY KOXHYH HEKPO-
TM3aumio. Bece ato HabnwpaeTca 1 Npu ny4yeBoi
Tepanuu, rge cylecTByeT KOMMAEKC Meponpusa-
TWUIA Mo KX NPOGUNAKTUKE U CHUXEHUIO CTemNeHu
TSXKECTU, OHaKo OOMNbLUMHCTBO OTEYECTBEHHbIX
peHTreHoxupypros cnato MHGOpMUpPOBaHLI 0
BO3MOXHbIX Iy4EBLIX OCNOXHEHUEX Y NALMEHTOB
M 0 Mepax no ux NpeaynpexasHuio.

MpakTuyeckue peKkoMeHpaLmMm

M0 CHWKEHHIO NTYYEBOi Harpy3ku Ha NaLWeHToB
NpW PEHTTeHOANarHocTUKe

M MHTEPBEHLMOHHOW paguonorum

HanpaBneHue naumeHTa Ha peHTreHoNnornyeckne
npolenypebl OCYLLECTBNNAET fevyallnii Bpay Mo
000CHOBAHHBLIM  KJIMHUYECKMM  MOKa3aHWAM.
OkoHuyaTensHoe pelleHre 0 LenecoobpasHocTy,
o0beMe WU TEeXHONOrMM npoueaypbl NpUHUMa-
€T PEeHTreHOJIOl, U MMEHHO OH HeceT OTBeT-
CTBEHHOCTL 3a CBOe pelleHWe OCHOBHLIX Mep
obecneyeHnsa paguaunoHHoOW Oe3onacHoCcTH
60NBHOro NpW LaHHOM BuAe MeOWUMHCKOro
obnyuenunda. lNpun HeoGoCHOBaHHLIX Hanpasne-
HUAX Ha PeHTreHosiorMyeckoe uccnefoBaHue
(oTCcyTCTBME NpEenBapyuTelbHOro AnarHosa, Bo3-
MOXHOCTb MPOBEAEeHNs  HepaanaunoHHOIo
nccnefOBaHNs aHaIOrMYHOMO HAa3HAYeHUS U T. 4.)
cneunanucT AOKeH oTkasaTb NaluueHTy B HeM,
npeagaputTensHo npouHdopMupoBae o6 aTom
nevatiero epada 1 3aduKCUMpPOBaB CBOM 0TKa3 B
nctopum 6onesHn (ambynaTtopHoii kapTe).

Mo TpeboBaHui BonMbHOrO emy [AomxHa ObITh
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npenocTas/eHa nofHaa nHdopmMaumsa ob oxuaa-
eMOI UMK YXKe NOoJTyYeHHOM UM Ao3e obnydyeHna 1
0 ee BO3MOXHbIX MNocneacteuax. lNocneaHee
0CODEHHO BaXXHO MNPW MNPOBEAEeHUN PasNUYHbIX
NHTEPBEHLIMOHHLIX NMpouenyp Nnof pPeHTreHoB-
CKMM KOHTpONEM, Korfia BIOMHe BO3MOXHO BO3-
HUKHOBEHWE HACHO BbIPaXEHHbIX paanaLWOHHbIX
nopaxeHwin Koxmu obny4aemMoro yyacTtka Tena.
MaumeHT nMeeT NpaBo 0TKa3aTbCH OT MeULMH-
CKMX PEHTreHOosorMyeckux npouenyp 3a WCKo-
yeHneM npod@unakTUyecknx uccnefoBaHuin c
LENbIO BLIABIEHNA OMNACHbIX B 3MWUAEMUONOrnye-
CKOM OTHOlWeHUun 3aboneBaHuit (Hanpumep,
TyBepkynesa).

Mpwn Bcex BUax peHTreHoNormyecknx npouenyp
pasmMepbl Nons 06ay4eHns OOMKHbI ObiTb MUHKN-
MallbHbIMKW, NMPOACIDKMTENILHOCTE WX MNPOoBefe-
HWUA — BO3MOXHO O0Jlee KOPOTKOWM, HO He B yLLepd
kayecTBy wWccnefoBaHus. BaxHo obecneuynTb
onTUMalibHoe MO3ULMOHNPOBaHWe DONBHOMO Ha
PEHTIeHOAMarHoCTUYEeCKOM annapare, WCrnosb-
30BaTb NMpuMOOpbl C MakCcHMalbHO BO3MOXHOM
YyBCTBUTEJNIbHOCTLID CUCTEMbl [AETEKTUPOBaHWS
PEHTIEeHOBCKMX N300paXeHui, a Takke 3aMeHdTb
PEHTIEHOCKONWNIO peHTreHorpaduein, HacKoNbKo
aT0o BO3MOXHO 0e3 noTepwn OAWarHoCTMYecKoM
MH(opMaunn.

leomeTpus 06nyyeHUa U pexynmMbl paboThbl PeHT-
reHoAuarHoCTMYecKo annapatypbl [OOMXKHbI
ObITb ONTUMANbHLIMW NS KaXXO0H TexHOoNormm
PEHTreHoAMarHoCTUYeCKMX uccnenoBaHnii. Mpu
aTom B nwbom cnyyae TpebyeTca BbIOMpaTb
MHOMBUAYaNlbHOE KOXHO-(OKYCHOe paccTos-
HWe, mMartepyasn WU TONWHY OOMNOJNHATESNIBHOIO
GunbTpa Ha PeHTreHOBCKOM TpyOKe, Hanpsaxe-
HWe Ha Hell U BENNYMHY 3KCMNO3KMLMK B 3aBUCUMO-
CTW OT YYBCTBWUTENILHOCTU CUCTEMBI AETEKTUPO-
BaHWSl PEHTIeHOBCKOIO W3NYYeHWA W TOJILMHGI
nceneyemoro yyactka Tena nauwenrta. Heobxo-
[MMO 3KpaHupoBaTk 06NnacTb Tasa, roHaf, WuTo-
BUOHOM Xenesbl, a3, ocobeHHO Y O0NbHLIX
penpoayKTMBHOINo Bo3pacta. Y Maneilwen gon-
XHO OblTe oDecneyeHO aKpaHMpPOBaHWE BCEro
Terna 3a npegenamm Uccreayemoro yyacTka.
Bpau-peHTreHonor perucTpvpyer 3HayeHue
MHOMBMAOyanbHOM addeKTMBHON O03bl 0bnyye-
HUA nauueHTa B CreumanbHOM JINCTKe y4yeTa
NyYeBbIX HArPY30K MNpY NPOBELEHNN PEHTIeHopa-
OVUONOTMYeckMx npoueayp, KOMMu KOTOPOro
BKJIEMBAIOTCH B UCTOpPUMIO BonesHun, ambynartop-
HYIO KapTy 1 B NUKPKN3, NepefaBaemMblii 60/bHbIM
B MOMMKIIMHUKY MO MECTY XUTENbCTRA.

C uenbio npepoTBpalleHns HeoboCHOBaAHHOIO
noBTOpHOro 0bnyyeHnsa NauveHTa Ha Bcex aTanax
ero MeaMUMHCKoro obcnyxmeaHua, B TOM Yucne
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1 B ApYrux ne4yebHo-Npod@uIakTUYeCKnxX yupex-
NeHusX, HeoOX0QMMO Y4YUTbIBaTh pesynbTaThl
paHee MNPOBEJEHHLIX PEHTreHOJIorMYecKnx
nccnegoBaHnii U N03bl, NMoyYeHHbIE NMPU 3TOM B
TeyeHune roaa. MoBToOpHLIE NpoLieaypLl MPOBOAAT
TONLKO MPU U3MEHEHUM TedyeHUa BoNnesHn un
NMosiB/IEHUA HOBOro 3abosieBaHUd, a Takke Mpu
HeoOXOAMMOCTU  MONYYEHUS  paclUMpPeHHOoM
MHGOPMALIMN O COCTOAHUN 3[10POBLA OONLHOIO U
YTOYHEHWS OMarHosa.

Kak 019 KOHBEHUWaNbHON peHTreHoaMarHocTK-
KW, TaK U ON19 MHTEPBEHLUMOHHBIX NpoLeayp noa

peHTreHonornyeCKnm KOHTpONeEM DOJEKHBI
BbIMNOJIHATLCH TakKue TexXHoNnorn4yeckKkme mepo-
MPUATNA:

* MpPOBEIEHNE PEHTTEHOCKOMWUW TOJNIbKO Ha
YCTAHOBKax C YCWIWUTENAMW PEHTIEHOBCKNX
M300paxXeHin Unnu ¢ UMOPOBLIMW MaTPUYHbLI-
MW OETEKTOPAMW PEHTITEHOBCKOIO N3NYYeHWs;

* MOJlyYEHNE COXPaHAEMBIX KOMWiA M3obpaxe-
HUA C BKpaHa KOMMbLITEPHOIO MOHWUTOPAa WX
TeneBM3opa BMECTO MPULENLHON peHTreHorpa-
bum;

* MCMNONIb30BAHKWE annapaToB ¢ MakCUMalrkHO
BO3MOXHOI 4YyBCTBUTENBLHOCTBLK AeTeKTopa K
PEHTITEHOBCKOMY U3NTYYEHWUIO;

* MNpUMEHEeHWe WHOWBWAYalbHbLIX CPEeacTB
paavauroHHor 3awmTel (purypHele Metannuye-
CKWMe SKpaHbl) ONa OTAENbHBLIX Yy4acTKOB Tena
nauueHTa, HaxoOaWwWxXcs BHe NoMs nNpamoro
obnyuyeHns;

® OrpaHuMyeHne nong obnydyeHus pasMepamu
nccneayemoro opraHa nyteM MCMNofib30BaHUs
avadparm 1 sKkpaHnpyowmx 6N10KoB;

* ONTUMAalIbHOE MO3MLWMOHWPOBaHue BONbLHO-
ro, CBOOAWEE K MUHUMYMY 0ONydeHWe ocTanb-
HbIX Y4aCTKOB Tena;

» BLIOOP ONTMMAalbHLIX NMapamMeTpoB anmnapa-
Typbl, reoMeTpun 06NyYeHNA W BPEMEHHbIX
PEXUMOB PEHTTEHOCKOMWUA U PEHTTeHorpadgui;

® perynapHoe BbIMONHEHUE MporpaMm rapaH-
TUX KQUeCcTBa PEHTITEHOBU3Yyann3aLmm.

Ana wWHTepBeHUWMOHHbIX Mpouesyp  BecbMa
2 deKTMBHE N Takue cneunduyeckue Mepo-
NPUATUA:

* BLIMOJIHEHWE PEHTITeHOCKONUU B UMMNYNbLC-
HOM peXxuMme C MoCNefyloWMUM KOMMbIOTEPHBLIM
dopmupoBaHueM MocnefoBaTeNlbHON cepun
uMhpoBLIX M30BpaXeHNA B pexXnMe HeENpepbIB-
HOro KMHOMOKAa3a;

* BBefeHUe [NOMNONMHUTENbHLIX PEHTFEHOBCKNX
dunstpoB (2-3 mm Cu) B My4yoK W3NydeHUa C
OHOBPEMEHHLIM HeBOoNblUMM  MOBbILIEHUEM

n
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HanpsXeHus Ha TpyOke, NMpuUBoadLlee K onpe-
[IeNIEHHOMY YXeCTOYEeHWID SHEepreTn4eckoro
cnekTpa GOTOHOB U CHIDKEHWUIO MOBEPXHOCTHOM
[103bl.

B HacTodulee BpemMd HOPMWPOBAHUE JYYEBLIX
Harpy3ok Ha OONbLHOrO pellaeTcd B COOTBET-
CTBMU C OCHOBHLIM PEMaMEHTUPYOLIVUM [OKY-
MeHTOM B 00facTu paauaumoHHoM Ge3onacHo-
cTn (HPB-99). B HemM ykazaHo, 4To npede/ibl 103
00ny4eHna NauWueHToR MPU PeHTreHoPaauoorn-
Yyeckux Mmpouenypax He ycTaHaBnuBawTcq. Tpe-
OyeTca TONbKO 00EcneyrMTb MUHUMAallbHO BO3-
MOXHBIA YPOBEHb, HO NMpW 0693aTENBLHOM YCIO-
BWUW Mony4yeHUss HeoOXOAUMOIA OMarHoOCTUYECKOM
MHbOPMaLUMKM UK TepaneBTUYeckoro agdekxTa.
Mpwn aTom BBOAWMTCA E€OWHCTBEHHOE OrpaHuye-
HUe: ecnn addekTBHaa no3a obnyyeHus 6oJb-
HOro, HakoMfieHHasa 3a rofl BO BCEX PEHTIEHO-
paauonoruyeckmx npoueaypax, npeBbiluaeT
500 m3B, He0OX0AMMO NPUHATE MEPLI K CHUXE-
HWIO OanbHeAwero MeauuMHCKOro o6yd4eHusa
naumeHTa.

Mocne NpoOoOKUTENLHBLIX ANCKYCCUIA B Npo-
(PUNBHBLIX MeXOyHapoOHbLIX OpraHn3aumnax Obin
MONOXUTENBHO PELLEH BOMPOC 0 HEOOX0AUMOCTU
YCTAHOBNEHUSI KOHTPONbHLIX (pedepeHCHbLIX)
YPOBHEN 00Ny4eHUsa Npu pPeHTreHOOMarHOCTUKE
W WHTEPBEHLMOHHLIX Npoleaypax. B onybnuko-
BaHHbIX cTaHaapTax v pekomeHgaumax MKP3 u
MAFATS (MexnoyHapoOHoe areHTCTBO MO aToM-
HOW 3HEPreTUKe) Takue YPOBHU CBA3LIBAKOT Kak C
TUNOM WM CTEMNEHBID CNOXHOCTM NPOBOAVMOIA NMpo-
Leypbl, TaK U C TUMOM WU TSXKECTLIO NaToNornye-
CKOro npouecca y nauueHta. lpu atom perna-
MEHTUPYITCA MPOAOIIKUTENLHOCTE PEHTIEHO-
CKOMWW, MNOJIHOE KOJIMYECTBO PEHTreHorpaMm Ha
npouenypy v npowaBedeHue [03a x Miouwanb
(DAP). [na oTe4YeCTBEHHbLIX PEHTIEHOJIOTOB U
paaualuoHHBIX TUTMEHWUCTOB 3TWU PerflaMeHTH
UMEIOT YMCTO PEKOMEHOATENBHBIN XapakTep.
OcHoBHOe 3HauyeHne pedepeHCHbIX YPOBHEN B
TOM, YTO 3aMETHOE MpPEeBLILLIEHNE pearbHOro 3Ha-
yeHwnda DAP Hag HUMKW 03HaYaeT, YTo B TEXHONOTMU
PEeHTreHoANarHoCTUYECKON WU MHTEPBEHLIMOH-
HOM npoueaoypbl UMeeT MeCTO OTK/IOHEeHME OT
0bL1enpn3HaHHOro NPOoTOKOMa UCCNeqoBaHuin u
B pamkax [MporpamMmmbl rapaHTuM KayecTBa
HeobxoAUMO HalTU W YCTPaHUTL ero NPUYKHY.
Ocobylo cneumduky MMerT MHTEPBEHLUMOHHLIE
npouenypsl, B XoAe KOTOPbIX Mo PEHTTeHOBCKUM
WK yNETPa3BYKOBLIM KOHTPONEeM NauueHTy BBO-
04T TepaneBTuyecknin pagnodapmnpenapat Unu
UMMNIaHTUPYIOT MUHUATIOPHbLIE 3aKpbiThle paano-
HYKJMOHbIE WCTOYHMKKW. B Takmx cuTyaumax
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TpeboBaHMA K obecneyeHW paaualuoHHON
6e3onacHocT OONBLHOMO UM MepcoHana pesko
BO3pacTaloT W YC/IOXHAKTCA BCNeACTBUE KOMOK-
HMPOBAHHOIO BO3AENCTBUA Pa3HOTUMHLIX MCTOY-
HWUKOB MOHU3MPYIOLLMX U3NTYYEHWIA.

MoMUMO yxXe nepedyucieHHblX TpebGoBaHWA Mo
paguMaLMOHHON 3allUTe NauueHTa OT PEHTIEHOB-
CKOTro W3Ny4eHWa 3[ecb MNPUXOONTCH Takxe
BhIMOJIHATL YCTAHOBJIEHHLIE paHee aHaNornyHele
TpeboBaHWa Mo 3almTe OT BO3NENCTBUA 3aKpbl-
ThIX WX OTKPLITLIX PaaAUOHYKIUOHBLIX NCTOYHMKOB
N3Ny4eHnq.

Moka noaobHbIE MHTEPBEHLUMOHHLIE NPOLENYPLI B
OTEYECTBEHHbIX KITMHMKAX NMpaKTMYeckn He NPOBO-
OAT, 3a UCKJTIDYEHWNEM UMIUIAHTaAUMK TPaHyJ/bHbIX
MCTOYHMKOB '?°| nofd yNbTPas3BYKOBbIM WM KOM-
NbOTEPHO-TOMOrpa@UIeckMM KOHTPOJIEM [Of1s
BpaxnTepanuun paka NpeacraTensbHOM Xenesabl.
Hamn yxxe noaAroToBNeH W B HAcTOALIEE BpeMSs
HaxoguTca B cTagum opUUMANbHOIO YTBEPX-
[OEeHUS MPOEKT CaHWTapHbIX MNpaBWU WU HOPM
(CanllvH) no rurneHmnyecknm TpeboBaHWAM K
obecneyeHWo paguauMoHHO ©Ge3onacHOCTH
NPy UHTEPBEHLIMOHHO-PaAMONIOrMYECKUX MpoLe-
Aypax, B TOM YUCNE WU C BBEAEHNEM B OpraHn3m
paaUOHYKINOHBIX UCTOYHUKOB.

Pagnauuonnas GesonacHocTb nepcoxana

Ina ee obecnedyeHna HeoOXoOUM LEMbIA KOM-
nnekc mep. ®opmupoBaHue 03 obnyyeHnsa ana
Hero oBycnoBaeHo TakuMn paanaumoHHo-Guan-
yeckummn akTopamm:

1. MNepBWYHLIN MYy4OK PEHTIEHOBCKOrO Nanyuye-
HWA, NoNafaKLnii U3 PeHTreHOBCKOW TpyoKK Ha
nccneoyemMbl ydacTok MOBEPXHOCTY Tena naum-
eHTa. 3TO OCHOBHaA MO MHTEHCMBHOCTW KOMIMO-
HeHTa 06Ny4eHna NpY MHTEPBEHLIMOHHLIX NMpoLe-
aypax, npuyem HawbonblUWe NOKanbHbE A03hI
nonyyalT KWCTU PyK pPeHTreHonora v (unw)

Xupypra.

2. PeHTreHoBCKOe W3NydyeHne, paccesHHoe B
Tene nauMeHTa U B aeMeHTax KOHCTPYKLUW
PEeHTreHOBCKOro annaparta. 3To BTOpMYHas
KOMMOHEHTa M0 CpaBHEHWIO C MepBMYHOIA,
Xa-paKkTepusyemas CYLIeCTBEHHO MeHbLlel
WHTEHCUMBHOCTLIO, HO ropasgo 6Gornee BbICO-
KOW pasHOoHanpaB/ieHHOCTLIO  pacnpocTpa-
HEeHWSA PEHTIeHOBCKMX (GOTOHOB. dDaKTUYecKun xe
ee MOXHO cYUTaTb OCHOBHLIM WCTOYHUKOM
obuiero, a He nokanbHoro obslyyeHna Bcex ydya-
CTBYIOLWIMX B MNPOBEOeHUA WMHTEPBEHLMUOHHOMN

npoueaypsbl.
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3. VManyyeHne yTeukn peHTreHOBCKOA TPYOKU
(adpokansHoe). PealbHblil BK1ad OT 3TOW KOMMO-
HEHTHbI NpeHebpexnmMo Mman dnaronaps paumo-
HaJIbHOM KOHCTPYKLIMW COBPEMEHHbIX PEHTTEHOB-
CKMX annaparos.

Mopaenawulee OONbIIMHCTBO PEHTIEHOJIONOB W
Tem Bonee peHTreHonabopaHToOB UMeloT crnaboe
npeacTaBNeHME O BKIIa[ax Kax[a0ro U3 aTux Tpex
WCTOYHMKOB B 00Uy 003y NpodeccnoHanbHOro
06nyyeHna. OcobeHHO 3TO OTHOCUTCH K WHTEp-
BEHUWOHHLIM NMpoueaypam rnofd peHTrEHOBCKUM,
B TOM YKMCIE U MO/ KOMIMBITEPHO-TOMOrpaguye-
CKUM KOHTPOJIEM, KOrfla peHTreHoXupypr obny-
YyaeTca B OCHOBHOM TeMu (OTOHaMW, KOTOphIE
npeTepnenu paccesHuWe B Tefle naumeHTa nopg
yrnamu, 6am3kmuK K 90° no OTHOLWIEHWKO K Mep-
BMYHOMY My4ykKy PEHTIEHOBCKOIO W3y4eHuda
annapara. [1oCKONbKy peHTreHOXMpYypr v apyrue
YNleHbl ONepaLyvoHHON Bpuragsl NPakTUYECKU He
MOMyT YBENNYMBATL PACCTOAAHUE MEXY CBOWM
TYNOBWLLIEM W TENIOM MaUWeHTa, OCHOBHLIM Cpe/l-
CTBOM OT NpodeccuoHansHoro obnyyeHnsa 3ecb
CTaHOBATCA chneuuanbHble GapTyku WU apyrue
WHOWBWOYalbHbIE CpeacTBa paavalWoHHOM
3alnThl, 683 KOTOPbIX NEPCOHAN HE MOXET ObiTh
[OMYLIEH K MPOBENEHWUIO MHTEPBEHLMOHHOM NMpo-
Lenypsl.

PacueTHble MeToObl onpeaenennsa No3 npodec-
CUOHaNBHOro 06Ny4YeHUs WUCMOMNb3YKT TOMLKO B
HayuyHbIX WCCNeaoBaHusax no obecnedyeHuno
paavaunoHHoi 6e3onacHOCTH, Toraa Kak B Kin-
HWYECKOM MNpaKTUKe WHTEPBEHUWOHHOW paamo-
NIOTMU UX He MpPUMeEHAT. H1u aHanutuyeckoe
MoaenupoBaHne, HU mMmeton MoHTte-Kapno He
MoryT obecneuynTb HeoOXOOMMOM TOYHOCTU
BLIUMCNAEMBIX  UHAMBUAYalbHBLIX  [J030BbIX
OLIEHOK BCNeACTBUE MPUHUMNWANbLHBLIX TPYOHO-
CTel NpaBUNBLHOIO yyeTa BCcex N03000pa3zylolmx
(bakTOpOB U CNOXHOW reoMeTpun npodeccuno-
HanbHOro ob6/yY4eHKd, KOTopas K TOMY Xe MeHa-
eTCcqa BO BPEMEHN.

31n obcToarenscTea 00YyCNOBNMBAKOT UCTIONBL30-
BaHWe cpeAcTB W TEXHONOIMMN UHAMBUAYalb-
HOM NO3MMETPUMI B KAYeCcTBE OCHOBHOIMO MeToaa
KOHTpOna no3 obnyyeHnsa nepcoHana. [lonHee
BCero HeobxoauMbIM TpeboBaHUAM MO TOYHOCTU
[o3nMeTpun 1 yaobcTBy 3Kcryatauum oTeeva-
0T MWHWATIOPHLIE TEPMONIOMUWHECLEHTHLIE
[NO3MMETPLI, 3aKpennaemble Ha TyNOBULLE
(rpyab M HUXHAS YacTb XWUBOTA) Mo WHAMBU-
AyanbHLIMWU cpefcTBamMu 3aluThl (bapTykm u
nepefHUKN U3 NPOCBUHLIOBAHHOM pe3uHbl). Pe-
Xe O03MMEeTpbl pasmellalnT Ha ronoee — Ansa
KOHTpona obnyyeHna xpycTanuka rnasa m Ha
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KIMCTAX PYK — ON19 OLUEHKW YPOBHA paaMalMoH-
HOro BO3OEeWCTBMA Ha KOXYy. [lng Toit Xxe uenun
MOryT OblTb WCMNOJIb30BaHbI WU (OTOMNEHOYHbIE
NO3UMETPbI.

OpraHvzaums MHAMBUOYANILHOIO A03UMMeTpUYe-
CKOro KOHTPOJIS MepcoHana peHTreHonoruye-
CKWX noapasneneHnii — o6a3aHHOCTb aMMHN-
CTpaUmn yypexaeHns, KoTopas B COOTBETCTBUX
¢ HPB-99 pomxHa chopmupoBatb camoCcTOS-
TeNbHY cnyx0y pagMalunoHHON 6e30MacHOCTH.
Ecnu B KIMHMKe 3KCnyaTMpyeTtcs HeMHOro
reHepUPYILLIMX U PaavoHYKITUOHbLIX MCTOYHWKOB
M3Ny4eHnsa, BMecTo TakKoW cnyxObl GYHKUWMKX
[o3MMeTpucTa MoryT OblTb [enerMpoBaHbl Me-
OVILMHCKOMY  (DU3UKY WU WMHXEeHepy-3KC-
NAyTauMoOHHNKY, MO0 N03UMeTpUYecKoe CoMnpo-
BOXJ[IEHWE MOryT OCYLIeCTBNSATb COTPYAHWKW
TeppuTopualbHbliXx opraHoB PocnoTpebHansopa
MNM OPYrux NWUEH3VMPOBaHHbLIX OpraHusauui
Ha I0rOBOPHO OCHOBE.

MNMepBocTeneHHas npobnema O03MMETPUX MpPo-
deccuoHanbHOro 0bNyyeHus — nepexon ot no-
KasaHnil MHOMBMAOyaNbHbIX N03WMETPOB, pe-
TMCTPUPYIOLLMX NOKaNbHble [03bl B HEMHOIMX
Toukax, K adpeKkTMBHol N03e, XxapakTepuaylo-
e obnyyeHne Bcero tena. Ms-sza npoctpaH-
CTBEHHON W BpeMeHHOW BapwabeNbHOCTWU MoJs
obnyueHnsa KO3 HUUMEHT Nepexoda He MOXET
ObITb NOCTOAHHLIM. OBbIYHO paay NPOCTOThl /1S
[03MMETpa Ha TyNoBuLLe Nof 3aulMTHBIM dapTy-
KOM 3TOT KO3(® ULUMEHT MPUHUMAKOT paBHbIM 1,
yTO MPMBOAMT K 3aBbllUeHUID MNokasaTens E Ha
30-50%. MeTtoauyeckn Gonee npaBWbHO /14
pelleHnsa 3aToi npobnemMbl BOCMNONbL30BATLCA
pacyeTHeIMW GopMynaMmun, NpPUBEOEHHBIMU B
MeToaM4YecKUx ykazaHuax — MY 2.6.1.2118-06
«OpraHunsaums v npoBefeHne UHONBUIYaNlbHOIrO
[03MMeTpuyeckoro KoHtpons. Nepcodan meau-
LUMHCKNX YUYpeXOeHuii».

MoXxHO yTBepXAaaTb, YTO YE€M Bbllle Ny4yeBas
Harpyska Ha nauueHTa, Tem Oonblle YpOBeHb
npodeccuoHansHoro obfyyeHMs nepcoHana.
CyLecTBYIOT MHOMOYMC/IEHHbIE MPeanoXeHus
OUEeHMBaTL €ro Ha OCHOBe W3MepeHHOW and
[AHHOM WHTEPBEHLMOHHOW Mnpoueaypbl Kop-
PensauMOHHON 3aBMCUMOCTW MEXAy Npou3Bede-
HMEeM [Oo03a x nnowanb Ana 6onbHoro U agpdek-
TUBHOM 0030 001y4eHWUs peHTreHoora.

Takoe npepnoxeHwe BLIMAAAT OOCTATOYHO
3aMaHuMBO, TMOCKOJILKY MO OOHOMY W TOMY
e nokazaHww DAP-po3umeTpa B eguHuuax
pxCM2 MOXHO OJHOBPEMEHHO onpeaenaTs yye-
BYIO Harpysky Kak Ha maumeHTa, Tak U Ha nepco-
Han. OgHako ocTaeTca HepelleHHbIM BOMpoc O
CcTeneHn BblipaXeHHOCTW yKasaHHOW kKoppensa-
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UMW. OOHW aBTOPbl HaxoOAT 3Ty KOoppens-
LUMOHHYI0 3aBMCUMOCTb CTATUCTUMYECKW [10CTO-
BEpHOWM, Opyrve — Het. [1oToMy-TO MCMNoNbL30Ba-
HUe NHOVMBUAYASIbHBIX J03UMETPOB U1 KOHTPONS
YPOBHel npodgeccroHansHoro obyyeHus octa-
eTcs Oe3allbTeEpPHATUBHBIM.
B HPB-99 ycTaHoBNeHbI Takne OCHOBHLIE NMpee-
Nbl 003 npodeccruoHansHoro obny4yeHnsa nepco-
Hana, HernocpeacTBeHHO paboTaloLlero ¢ NCToY-
HUKaMWU MOHMU3WPYIOLLETO n3nyYyeHna (rpynna A ):

* no apdekTMBHOM Ooze E — 20 m3B/ron B
cpefiHeM 3a No0ble NnocnefoBaTtesbHble 5 NeT, HoO
He DOonee 50 m3B/rop;

* 10 9KBMBaNeHTHoM gose — 150 m3B/roa ond
xpycTtanuka rmasa 1n 500 m3B/ron ans Koxu.

AHaNN3 MHOTOYUCIIEHHBIX IMTEPATYPHbIX JaHHbIX
nokasbiBaeT, 4TO Mo rnokasatenio E yctaHoBneH-
HbIi1 HOPMAaTWB /19 UHTEPBEHLUMOHHbIX PEHTIEHO-
NOroB He NpeBbLILAETCA, TOrAa Kak [U1§ XpycTaium-
ka rnasa U KOXu pealjibHble [03bl 06Jly4eHus
CpaBHUMbI 1 JaXe HECKOJIbKO MPEeBbILLAaloT CO0T-
BETCTBYIOLLME HOPMAaTUBHI.

B uyacTtHocTW, 3HavyeHus E BapbWpyloT B 0O4YeHb
wmpoknx npenenax — ot 0,5-1,0 m3B/ron oo
10-15 M3B/ron (MpuMepHble 3HaYyeHWa Ownana-
30Ha) B 3@aBUCMMOCTH OT KONMYecTBa BbIMoHAe-
MbIX WHTEPBEHLMOHHbLIX MpoUeayp, WX TWMOB,
NPOAO/XUTENIbHOCTU U PEeXVMMOB PEeHTreHOCKOo-
MWW N T. [I., COCTaB/SA B CPeJHeM NpudnMsnTeb-
Ho 30 Mk3B Ha ogHy npouenypy. Bnaropaps
pasBuTUiO UWPPOBON TEeXHWKU [N peHTre-
HOBCKOIO KOHTPONS WHTEPBEHLMOHHLIX Mpoue-
IYp W cpeacTB UHAMBWOYasIbHOW 3alUThl MokKa-
3aTenb E ana peHTreHoxvpypra yaanock CHU-
3uTb B cpegHem ¢ 1,2-2,0 3B/rog (mo3umeTp
noeepx 3awwMTHoro daptyka) B 1988 rony
no 14 m3e/rog (nosumerp noag ¢apTykom)
B 2006 romy. JlokanbHble 9KBUBANEHT-
Hble [003bl 00NyYeHUA TakXe CWbHO Bapbu-
pyloT: Aana xpyctanuka rmasa — oT 20-40 po
700-800 m3B/rog, a kuctel pyk — ot 100-150 oo
900-1200 m3B/roa. 3Ha4uT, Heobxoaumo obasa-
TeNbHOEe MPUMEHEeHWe [OOMOJIHUTENIbHLIX Mep
paavaLnoHHON 3alMThl 3THUX OPraHoB.

Kak y Hac B cTpaHe, Tak 1 3a pybeXom CyLLecTBY-
eT ewe opgHa npobnema npodeccuoHanb-
Horo obnyyeHus nepcoHana. [eno B ToMm, 4To
yKasaHHble Bbillle OCHOBHbIE Mpeaenbl A03bl Mo
HPBE-99 oTHocaTca nuwe K rpynne A (TONbKo K
peHTreHonoram n pextreHonabopaxtam). OgHa-
KO B COBPEMEHHLIX WHTEPBEHLMOHHbLIX NpoLe-
Lypax, 0COBEHHO CNOXHBLIX MO XUPYPrUYecKoit
TEXHWKe, NMPUHUMAKT y4acTie U Apyrie cneum-
anucTel (XMpYpru, Kapauofiory, racTposHTepo-
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Noryn, aHecTe3UoNorv 1 Ap.), KoTopsle Gopmalis-
HO OTHOCHATCH K rpynne b nepcoHana — K Haxoas-
LMMCH no ycnoBuaM paboTel B chepe BO3Oei-
CTBMA WMOHW3WUPYIOLLErO W3Ny4eHUsd, HO Hero-
CpeNCcTBEHHO He paboTaluMM C WCTOYHUKaMK
N3MyYeHNs.

Insa rpynnel b B HPBE-99 yctaHoBneHsb! npenensi
N03bl B 4 pa3a HMXe, YeM NpuBefleHHble paHee
HOpMaTWBLI IS TPyNNbl A. ECTECTBEHHO MPEeBbI-
leHWe peasibHBIX [103 Ha[ HOpMaTuBamn ONg
rpynnesl b OyaeT cyulecTBeHHee, XOTS pealibHoe
panuaumMoHHOEe BO3AeACTBME Ha OPraHn3Mm npak-
TUYECKN OQWMHAKOBO MO CPaBHEHWIO C TPYNnoi A.
OueBuaHo, naHHas npobGnema MoxeT ObiTb
pelleHa Ha OCHOBe 0(UUMabLHOINO BKIIHOYEHUS
yKasaHHbIX CneuManncToB B rpynny A nepcoHana,
Insg Yyero HeoBXoQMMO BHECTW HYXKHble M3MeHe-
HWS B COOTBETCTBYIOLIME HOPMaTUBHbIE [OKY-
MEHTHI.

KoHKkpeTHble pekoMeHOaLum
no o6ecneyeHnio paanaLuoHHoi 6e3onacHocTH
nepcoHana

CHWxeHne ypoBHeN onpaBOaHHOIO U OCOGEHHO
HeonpaBaaHHoro npodeccuoHansHoro obnydye-
HUA gomkHo BbiTb ofecnedyeHo NocpeacTBOM
BbINOMHEHNA TaKUX MEeponpuUATHii:

* MUCMONb30BaHWEe PeHTreHoaWMarHOCTUYeCKUX
annapaTtoB U KOMMbIOTEpPHbLIX ToMorpadoB, cne-
UManbHO npefHasHayeHHbIX A9 BbINOAHEHUA U
KOHTPOJIA MHTEPBEHLUMOHHLIX NpoLeayp Co CBO-
©0aHLIM JOCTYMOM K Teny naumeHTa;

* BbLIOOP ONTUMAalbHLIX MApamMeTPOB U PeXu-
MOB PEHTreHONOrM4Yeckux WUccneaoBaHuin. 3To
OTHOCUTCA He TOJSIbKO K NapameTpam pPeHTreHoB-
CKOro wmanydyatend, Ho U K Belbopy NpoaoIXM-
TENLHOCTU  PEHTreHOCKONuUU, M K KONUYecTBy
peHTreHorpadUyeckmx Cbemok;

* perynqapHoe BbIMoJIHeHWe Nporpamm rapat-
TMW KayecTBa annapaTypbl, B TOM 4Yuche no
KOHTPO/IIO PaanalMOHHOINO BbiXo4a PeHTreHoB-
CKOro uany4yatens;

* perynapHbiil pagvauuMoHHbIA KOHTPONL, B
TOM uyucne WHOMBUAYaNbHAA A03UMETPUA Bcex
YYaCTBYIOLWIMX B NMpoLeaype U HaxoOdawumxca B
KabuHeTe WMHTEepPBEHUWMOHHOW paauonorum, a
TaKXe KOHTPOMb MOLLIHOCTM [A03bl Ha KaXaom
pabouyem mMecTe;

* cepTudukauma nepcoHana, perynapHoie
nepenoaroToBka W MoBbIlIeHne ero Keanuduka-
UMK, a TakxkXe cucTemaTuyeckoe MpoBeaeHue
WHCTPYKTaxa Mo paauauvoHHoi 6e3onacHocTu,
B TOM uunClie M HerocpeAcTBeHHO Ha pabounx
MecTax.
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OnOHako nepedyncieHHble Mepbl HOCAT 00LLMiA
XapakTep, U UX BLINoJ/IHeHWe TpeOyeT B OCHOBHOM
OopraHusauMoHHbLIX ycunuii. B To Xe Bpems
HEeoOX0AMMbl TeXHONOTUYeckme MeponpuaTus,
NO3BOJIAILIME CHU3UTL YPOBEHb Mpodeccuo-
HalbHOro 06JlydeHWd Ha OCHOBE OMTUMM3ALUM
COOCTBEHHO METOAMKWU NMPOBEOEHUS WHTEPBEH-
LIMOHHOW NpoLeaypbl.

B Hux BXoOqaT:

* MWHMMM3AUWA pa3mMepoB nong obnyye-
HUA Ha KOXe nauumeHTa nyTtem OnTUMalibHo-
ro guvadparmMupoBaHUs Myyka pPeHTreHOBCKUX
(GOTOHOB. 3TMM CHMXAKTCHA pa3Mepbl 30HbI
NPSMoOro BO3AelCTBUSI MEPBMYHOIO Myyka Ha
KACTU PYK PeHTreHosiora, a TakXe YMeHb-
LWaeTcsd WMHTEHCUMBHOCTb PaCCesiHHOIo W3nyye-
HWA, BLIXOASLIEr0 U3 TeNa naumeHTa BO BCex Ha-
npasNeHnsix;

* MakCMMaJlbHO BO3MOXHOE CHWKeHWe Mpo-
NO/DKNTENIbHOCTU PEHTITeHOCKOMNWMKM, HO He B
yuiep6 ka4yecTBy ¥ MHGOPMAaTMBHOCTK MoJyYae-
MbIX U300paxeHuii. Beab nyyeBaa Harpyska Ha
peHTreHonora nNpakTuyeckn npsmo Nnponopumo-
HallbHa 3TOW NPOAOIIKUTENBHOCTH;

* BbINOJIHEHWE BCEX TEXHOIOMMYeCcKux onepa-
uMin, He TpebylWMWX PEeHTreHOBM3yallbHOro

Cnucok HOpMaTHBHLIX JOKYMEHTOB
no obecneyeHuro

pagMaloHHOW BesonacHoCTH

B PEHTreHoNoruun

1. depepanbHbll 3akoH «O pagvaunoHHON
GezonacHocTu Hacenenusa» Ne 3-d3 ot
09.01.96.

2. depepanbHbIA 3akoH «O caHWTapHO-3MNWU-
aemuonoruyeckom Gnarononyymmn Hacene-
Hug» Ne 52-d3 ot 30.03.99.

3. depepanbHuii 3akoH «06 ob6ecneue-
HUM eanHCTBa M3MepeHuit» Ne 4871-1 ot
27.04.93.

4. Hopwmbl pagvauuoHHol ©Ge3onacHocTU
(HPB-99). CI 2.6.1.758-99.

5.  OcHoBHbIE caHWTapHble npaBuna obec-
neyeHna paguauMoHHoli ©GesonacHOCTU
(OCINOPB-99). CIM 2.6.1.799-99.

6. [wrneHuyeckmne TpeboBaHMA K YCTPOMCTBY
N 9KcrnnyatauuMyM PeHTreHOBCKUX KabuHe-
TOB, annapaToB W MPOBEAEHWIO PEHTIEeHO-
normyeckux wccnepoaHuit. CanllnH
2.6.1.1192-03.

7. KoHTponb adpdekTuBHbIX 003 0OyueHUd
NauneHToB NPy MeQULMHCKUX PEHTTEHONO-

www.radiology-di.ru

KOHTPONA, MPW BbIKIIKOYEHHOM BLICOKOM Hanpsa-
>XXEHUW Ha aHO[le PEHTreHOBCKON TpybkKn. Hanpu-
Mep, NoABeleHe KUCTEN pyK K 1UccnemyemMomy
y4acTKy Tena Hafo BhINOJHATE 00 BKJIOYEHWS
nanyyarens;

* MakcuMallbHO BO3MOXHOE yaaneHne pyk u
TYNOBULLIA PEHTTEeHONIOra OT 30Hbl NMEPBUYHOIO
ny4ka 1 OT BCero Tefia naumneHTta. 310 ocobeHHo
3¢dHEeKTUBHO NPU CUILHO AnadparMrMpoBaHHOM
rnone obnyd4eHnd (Hanpumep, Nnpu paboTe Ha KOM-
MbOTEPHOM TOMOrpade);

* yjeHam OrepauroHHON Opurafbl, KOTopbie
He [OMXHbl HaxoOMTbCs B HenocpeCTBEHHOWN
BnmM30CcTr K D0NLHOMY, HeoOX0AMMO ObITh AaneKo
OT CTOJIa, HACKONbKO 3TO BO3MOXHO 6e3 notepm
KayecTBa paboThl;

* [pPaMOTHOE W peryyisipHoe MCMNoJib30BaHue
CpencTB panuauMoHHOR 3aWuTel, B TOM 4ducie
CTauMoHapHbIX (CTEHbI M 3aLLUMTHBIE OKHa peHTre-
HOBCKWX KaOWHEeTOB), NepelBWXHbIX (3alLUWTHbIE
WKUPMbl M 3KpaHbl) U WMHOMBUAYaANbHBIX (crne-
umManbHble Hakuokd, GapTykn, NepeaHuku,
BOPOTHWKMW, NepyaTkK, 04kM U T. 1.). MHamBuay-
anbHble cpeficTBa 3alUTLl 0cobBeHHo addeKkTUB-
Hbl B MJlaHe NpakTU4eckKy MOoJSIHOro NoaaBleHus
BbIXOAOSUEr0 M3 Tena nauveHTa PacCesiHHOro
U3IYYeHus.

rmyeckux wuccnepoBaHuax. MYK 2.6.1.
1797-03.

8. OpraHusauusa v npoBefeHwe WHOMBUOY-
anbHOro [A03UMETPUYECKOr0 KOHTPONA.
MNepcoHan MeguUUHCKMX yupexaeHui. MY
2.6.1.2118-06.

9. TurmeHwdeckune TpeboBaHua no obecrneye-
HUIO paavaurMoHHOM Ge30MacHOCTU Npu
NpoBeAeHNN NTYYeBO Tepanun C MOMOLLLLIO
OTKPbIThIX PaANOHYKTUOHLIX UCTOYHUKOB.
CanllwvH 2.6.2368-07.

10. TurmeHwdeckune TpeboBaHus No obecneye-
HUIO paavaurMoHHOM Ge30MacHOCTU Npu
NpoBeAeHUN WHTEPBEHUWNOHHO-PaaWono-
rmyeckmx npouenyp. CaunllvH 2.6.1-
09 (B cTaoum yTBEPXKAEHUA).

11. O pancHelweM pa3BUTUN PEHTTEHOXMPYP-
rMYeCcKnx MeTOAOB AMArHOCTUMKM U Nneye-
Hua. lMprkaz MMHUCTpa 34paBOOXpPaHeHNs
Pd Ne 198 ot 22.06.98.

12. TwrmeHwuyeckne TpeboBaHWA K pasMellle-
HWIO, YCTpoOKWCcTBY, oOOpydoBaHU W
aKcnnyatauun 60NbHUL, POAWbHBIX JOMOB
1 apyrux neyebHeix craumoHapoB. CanlluH
2.1.3.1375-083.

13. PagnauumoHHas zawmrta npu npodeccro-
HanbHoM obnyyeHun. Cepusg Hopm MATATI
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B atnace npenctaeneHa anrnorpaduyeckas CTPyKTypa pasHblX OTOENOoB
KPOBEHOCHOW CUCTEMbLI M XeN4eBLIBOAALIMX NMyTel, On1caHbl camble COBpe-
MEHHbLIE MEeTOoAMKW UMGpOoBOW cybTpakUuMoHHOW aHrnorpadun. BrnioyeHs
pasgensl, NOCBALLEHHbIE AOCTYNaM B COCYQWUCTOE PYCo, aHrmorpaduiecknm
nccnenoBaHuam BpaxuoledanbHbiX COCYO0E U MO3rOBLIX apTepUid, KopoHap-
HEIX apTepuii, BPIOWHON aopTel U BUCLEpPankbHeIX cocynos, dneborpadun,
4YPECKOXHOW YpecneyeHOo4YHON xonaHrnorpad®un B HOPME M MpU PasinyHbIX
sabonesaHnax. Ocoboe mecTo yoeneHo aTepockneposy, Nopokam cepaua,
TpomBosmbB oMK Nero4yHoi apTepun, apTepUoOBEHO3HLIM AUCTNA3NaM.
[Mocobre pekomeHnoBaHo YdebHo-MeToaMHecKMM oObedMHEHWMEM MO Meaw-
umHckomy KW dapmaueeTuyeckomy obpasoeaHmio Byz0B Poccuu B KadecTee
y4ebHoro nocobua Ana cMcTEMEI NOCNEBY30BCKOro NpodeccuoHansHoro obpa-
30BaHWA Bpayen.

Atnac npegHasHavyeH peHTreHOXMpypram, cepaevyHo-CoCyaucTEIM XMpypram,
peHTreHosioram, Bpa4am LUMPOKOro npodung, KIMHWHECKUM OopauHaTopam,
CTyOeHTam MeOWULIMHCKUX BY30B.
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