YTBEPXIAIO

T'JIaBHBEM T'OCYyIapCTBEHHBMN

CAHMTAPHEY Bpady

Poccunickon demepalum

IIaTa BBEeIeHUSA

T'OCYIAPCTBEHHOE CAHUTAPHO - 3IUIEMMOJIOTMYECKOE
HOPMMPOBAHME

2.6.1. MOHMBUPYIIUEE MU3JIYUEHME, PAIMAIIMOHHASA
BE3OIIACHOCTB

KOHTPOJIb 3$$EKTUBHEIX [O3 OBJIYUYEHWUA IAIMEHTOB
IPY1 MEJUUMHCKUX PEHTTEHOJIOTMYECKMX MCCJIENOBAHWMAX

METOIOUYECKME YKABAHUA II0 METOJAM KOHTPOIJA
MYK 2.6.1.962-00

I[Ipenucnoemne

1. MeTomuueckue yKaz3aHUs paspaboTaHH:

BapkoeckuM A.H., TonuxoBeM B.I0. (PemepasibHBIN pamgMoJIOTMUYeCKUMN
UenTp npm CI6 HUKMPT'), KanpuuuxkmuMm C.A. (CI6 HMMPIT'), Tonmuxomom M.B.,
Epmosmmuom E.II., IlepuorsiM B.A. (Kabempa pamMaluMOHHOM TUIMEHH
PMAIIO) , UMBaHoBEM C.JM. (IenapTaMeHT IOocCcCaH3OMIHan3opa MmH3IOparBa
Poccum) .

2. YTBepxOeHH M BBeOEHH B IOelcTBUe IJIaBHEM T'OCYyOapCTBEHHBIM
CaHMTAPHEIM BpauoM Poccumickoy ®emepaumm 22 mapra 2000 r.

3. BBemeHB B3aMeH MeToIMueckmux pekoMmMeHmauuy "KoHTpoJsib mo3
OBJIydeHMs MalUMeHTOB IPM PEeHTIEeHOJIOIMYECKUX MUCCIIelOoBaHUAX"

N 97/159.

1. O6nmacTe npMMEeHEeHUS

1.1. HacTosuMe MeTOIMYECKME yKasaHMsS IO MeTodaM KOHTPOJIA

(Dajlee MmO TEKCTy - METOOMUECKME yKa3aHMA) NpeIHa3HAYeHH IJid
onpenesieHnsa 30QeKTMBHEIX HO3 OOJIydeHUSA I[IALMEHTOB IIPM IPOBENEeHUM
OMATHOCTUUECKMUX UM NPOOMIIAKTUUECKUX MEeIOMUMHCKMX PEHTIEHOJIOTMUECKUX
MCCJIENOBAHUM C MCIOJIb30BAHMEM MHCTPYMEHTAaJIbHEIX METOIOB KOHTPOJIL.
V3maHre oduuMasibHOe

Muusnopae Poccum

1.2. MeTomuueckue yKazaHUs oOsa3aTeJIbHH OJIS:

- JleyebHO - MNPOPMIIAKTUYUECKUX YUPEeXIESHUN;

- opraHmM3auMy, OTBETCTBEHHBIX 3a KOHTPOJb M ydeT O3 OOJIydeHMS
aluMeHTOB;

- OopTraHM3alMil, OCYUEeCTBJIANINX M3MEepeHMe 03 OOJydeHMS

NaLuMeHTOB.

1.3. MeTomuueckue yKa3aHMsA PACIPOCTPAHSAKNTCS Ha BCEe BUIOH
MEeIULUMHCKUX PEHTIEHOJIOTUYECKMX MCCIEeIOBaHMM 3a MCKJIIOUYEHMEM TEeX,
KOTOPHEE NPOBOOATCHA C IIOMOWBI MaMMOIpadoB, KOMIBITEPHHIX TOMOI'PadoB,
OCTEOIEHCUTOMETPOB M INEHTAJIbHEIX PEHTI'€HOBCKMX allllapaToB. MeTonw
onpenesieHnsa 30QeKTMBHEIX HO3 OOJIydeHMS I[IALMEHTOB B D3TUX CJydasax
OyOyT PacCMOTPEHB B IOONOJIHUTEJBbHBX INOKYMEHTax.

2. HopMaTHMBHEE CCBUIKA

2.1. denmepasibHEM 3akoH "O paIMalMOHHOM 6e30MlacHOCTM HaceJeHusa"
N 3-93 or 09.01.96.

2.2. GepmepanbHuM 3akoH "O CAHUTAPHO — DBOUIEMUOJIOTUUECKOM
6narononyuun HacejgeHusa" N 52-63 or 30.03.99.

2.3. HopMbl pammMalMoHHOM Oes3omnacHocTu (HPB-99) CII 2.6.1.
758-99.

2.4. Tlpukaz M3 PO ot 24.07.97 N 219 "O cosmaHuy eIMHOM
TOCYIApPCTBEHHOM CMCTEMBl KOHTPOJIA M ydeTa MHIMBUIYAJILHHX IO3
obJylydeHusa IpaxnaH".

2.5. VMHbopmalumoHHOe nucbMO M3 P® or 17.12.97 N 2510/9677-97-27

I'.T". OHMIIEHKO
22 mapta 2000 r.

c 01.06.2000 r.



"O kOHTpOJIe 3a nmoszaMu objydeHma".

2.6. OmpeneneHMe MHOMBUIYAJLHBEX 5OOEKTUBHHX O3 OOJIyUEeHUS
MalyeHTOB IIPYM PEHTTEHOJIOTUUECKUX MCCIIEOOBAHMUSAX C MCIOJbL30BaHMEM
nU3MepuTesiel NPOMBBEINeHMs O3l Ha IJIomalb. MeTonmueckue ykKasaHMS II0
MeTomaM kOHTposiga MYK 2.6.1.760-99.

3. Obume noJyioxeHuUs:

3.1. MemmumHCkOe OOJIyueHMEe MBJIS€TCS BTOPHBIM 10 3HAUMMOCTU
MCTOUHMKOM OOJIydeHUs HaceJieHusa Poccurckon demepaumm (rocie
IPUPOIOHEIX MCTOUYHMKOB) . BkJjlan MeIMUMHCKOI'O OOJIyUeHMS B KOJIJIEKTUBHYIO
nosy oOJiyueHMs HaceJieHus Poccwurickon denmepaumy pmocturaeTr 30% u
IpakKTUYECKM MOJIHOCTBI QopMMPYyeTCsa 3a CUeT OMATHOCTUUECKUX U
NpodUIIaKTUUECKUX PEHTI'E€HOJIOTMUEeCKUX MeIMUMHCKMX MUCCJIeIOBaHUM,
OXBaTHRBAKIMX BCEe BO3PACTHHE I'PYINH HaceJieHUd. Hapsany c 3TuM, B
MEIMUUMHCKOM PEeHTI'EHOJIOTUM CYIEeCTBYIT 3HAaUMTEeJIbHBE [IOTEHLMAJIbHbEe
BO3MOXHOCTM CHMXEHMSA O3 OOJIyUeHMS HNalLUMeHTOB 0e3 yXyIeHMI
KauecTBa IOMATHOCTUYUECKOM MHOopmauum. OOHOM M3 BaXHEMIMX
IIPEONOCHEUIOK YMEHbIIEeHUS JIyUeBEIX HAaT'PYy30K I[MallMEeHTOB HABJISeTCH
opraHM3alMsa CUCTEMH KOHTPOJIS M ydeTa OO3 MeOUMLUMHCKOI'O OOJIyUeHUS.
Heo6xoOoMMOCTE 3TOTO olpenefigeTcsda TpeboBaHUAMU delepaliIbHOT'O 3aKoHa
"O paImauMoOHHOM Oe30NacHOCTM HaceJeHua" u HopmaMu palMalMMOHHOM
BesonacHocTu (HPB-99).

3.2. CorsacHo HPBE-99 mnpu npoBeleHUM NPOPUIAKTMUECKMX M HaYUHBIX
PEHTI'E€HOJIOTMUECKUX MCCJIEeNOBaHUM NPpaKTUUYeCKM 3IOPOBEIX JIMILL
YCTaHOBJIEH HOPMAaTHUB I'OHOBOM 50QeKTMBHOM HO3El 0OJyueHMsS — 1 M3B.
[Ipy NpPOBEHOEeHUM IOMATHOCTUUECKUX PEHTIEHOJIOTMUECKMX MCCJIeOOBaHUM
npeneJiel O3 HE YyCTAHaBIMBAKTCH, OIOHAKO O3Bl OOJydeHMS MNalMeHTOB
HeOoOXOIOMMO KOHTPOJIMPOBATL IJIS pPelleHMd CJelyolMx 3amdad:

- ONTMMM3AUUKM [NPOBEIEeHUS PEeHTIeHOJIOTMUYECKUX MCCJIeIOBaHMUM Ha
OCHOBe IpPMHLMIIA — MaKCMUMMyM IMAaT'HOCTMUYECKOM MHOOpMalUUM IPpU
MMHMMAJIbHO BOBMOXHBIX YPOBHAX OOJIyUEeHMUS;

— HaKOIJIEHMA M aHaaMsa uHPopMaluMy O Oo3ax MeIOMLUMHCKOIO

oOJIyueHMsa HaCeJIeHUS IIPM IPOBENEeHUM PEHTI'E€HOJIOTMUECKUX MCCJIeIOBaHUN
C LeJyIbI0 YCTAHOBJIEHMS Pa3yMHO IOCTMXMMBEIX KOHTPOJILHEIX YPOBHEN
MEIUUMHCKOT'O OOJIyUYeHUS;

— OLEHKM BKJIaa MEeOMUMHCKOTO OOJIydeHMUS B KOJUJIEKTMBHYH HOO3Y
OOJIydeHMS HAaCEeJIeHMS Pas3JIMUHEIX PETMOHOB CTPAaHB IJIS
LeJleHallpaBJIEHHOTO YJIYUIeHUS MEeIULIMHCKOTO OOCJIIYXMBAHUSA.

3.3. 2bdbexTMBHasS moza - BeJIMUMHA, MCIOJIb3yeMas Kak Mepa pucka
BOBHMKHOBEHMS OTHAJIEHHBIX IIOCJIEOCTBUIM OOJydeHMS BCeIr'o TeJjla YeJloBeKa
M OTIOENbHBIX €TI0 OPraHOB M TKaHeM C ydeTOM MX
PamMouyBCTBUTEJNILHOCTM . OnpenejieHue 3HaueHUsa 20QeKTMBHOM HOO3E Ha
IpakTUKe IpelCTaBJiseT 3HAUUTEeJIbHEE CJIOXKHOCTM, T.K. OHa HE MOXET
OBITE HEINOCPEeICTBEHHO M3MepeHa UM TpebyeT NPOBEeHNeHMs CJIOXHEIX
pacueToB. VICXOIHEIE HOaHHEE OJid pacueTa 30QeKTUBHOM IO3b OOJIyUYeHUS
NalLuMEeHTOB IOOJIKHB BKJIOYATH :

- TEeXHUUECKME XapaKTEPUCTUKM PEHTIE€HOBCKOM allapaTyp:l

(HanmpsxeHVe Ha aHOIe PEeHTI'eHOBCKOM TpyOKM, TOJIIMHA M MaTepuall
bunbTpa) ;

- IeoMeTpUUecCKMe XapPaKTEePUCTUKM PEeHTI'eHOJIOTUUECKOTO

nucciyenosaHusa (o6JacTb MCCIeNOBAaHUSA, pPa3Mephl NoJd oOOJydeHMsd,
reoMeTpusa OOJIyUeHUSA) ;

- IDOBMMEeTPUUECKHUE XAPaKTEPUCTUKM PEHTI'e€HOJIOTMUECKOTO

MCCJIeNOBaHUA (palMalMOHHEM BHIXOI PEHTI'E€HOBCKOI'O M3JyuaTelJld U
BKCIO3ULMA (KOJIMUECTBO 2JIEeKTPUMUEeCTBa) MM 3HaUeHUEe [IPOU3BEIeHUsd
OOBH Ha IJjolanb, M3MEPEeHHOE C IOMOUBI MNPOXOOHOM MOHMSBALMOHHOM
KaMEPHI) .

3.4. 3BHaueHUsa 50PEeKTUBHEIX 03 OOJyUYEeHMS [NALMEeHTOB OB
pacCuMTaHbl C IIOMOLIBI0 OPUIMHAJIEHOM KOMIBIOTEPHOM NporpaMMel EDEREX
(Effective Dose Estimation at Roentgen Examinations),
pazpaboTaHHOY B demepalibHOM pPamOMoJIOTMUeCkoM LieHTpe npu CI6 HUU
paIMalLMOHHOM TIMUIMEHBl. [lporpaMMa [IO3BOJISET B PEXMME PEajlIbHOTO
BPEMEeHM pacCuMTaTh 3HAUeHMS CPpeIHMX OO3 B 22 opraHax M TKaHaxX Teja
yeJjioBeka ¥ 50PekTUBHYID IO03Y C yUeTOM lIapaMeTPOB PeHTI'EeHOJIOTUUYECKOM
IpolLelyps, BO3pacTa U TeJIOCJIOXEHMS IallMeHTa.

PacueTs 20beKTMBHOM HOO3BI B COOTBETCTBUM C e€e OllpenejieHUeEM
NPOBOIUIIMCE IJIS YCJIOBHOT'O dYeJIOBEKa MMEKIEIO I[IOJIHEM HaOOp MYyXCKUX U
XEHCKMX OPI'aHOB. B kauecTBe MoIejie¥ OBUIM MCIIOJIb30BaHEL
aHTponoMOopdHEIE TI'eTepoI'eHHHEe GaHTOMEI Tejla B3POCJIOTO UYeJloBeKa, a



Takxe IeTel B Bo3pacTe: HOBOpoxmeHHoro, 1,5, 10 u 15 jerT,
pexoMeHnoBaHHEle MKP3 B kauecTeBe "cTaHmapTHHX" OJa NPOBeOeHUS
Takoro ponma pacueToB (rTabijg. 1).

3.5. B HacToOAmMX METOOMUECKUX yKa3aHUAX [IPUBEIEHB CpelHUe
3HaUeHMa KO20OOMUMEeHTOB Hnepexona (OO030BHX KO3OOMLUMEHTOB) OT
XapaKTEeEPUCTUK II0JIS M3JIYUYeHMsS U IapaMeTpOB PEHTIeHOJIOIMUEeCKUX
npouenyp, Hamubojlee YacCTO BCTPeUYaKIMXCS Ha NpakTUKe, K SBHAUYEHUAM
50PexTUBHEIX 003 OOJydeHMS MNalMEeHTOB pas3jIMUYHOT'O BoO3pacTa. llpm
CYWLIECTBEHHOM OTJIMUMM [IapaMeTpPOB TeJIOCJIOXKEeHUS KOHKPETHOIT'O IallMeHTa
or "craHmapTHOTO" desioBeka (Tabsn. 1) mnm Hadopa HapaMeTpOB
KOHKPETHOM PEHTI'e€HOJIOTMUECKOM NIPpOoLelypH OT PAaCCMOTPEHHEIX B
HACTOSIMX METOOMUECKUMX YKABAHUSAX, BHAUEHUS BOPEeKTUBHOM IOOBBEI MOT'YT
OBEITE pPacCUMTaHbBl C nDoMouwpid nporpaMmel EDEREX nysa 00070 KOHKPETHOI'O
ciyuyas.

Tabanua 1
I[lapaMeTpEl TEJIOCJIOXEHMA '"CTaHOapTHOTIO" ueJjioBekKa,
MCIIOJIb30BAHHEIE B pacueTax

——————————— T--------—-———-T--—-———--T-—————————— === ==
| Bospacrt i Bec i PocT i PasmMepsl TOpcCa, CM
i JjerT i KT i CcM Fom T—————————— +
| | i | IlepenmHe - 3amHuUM |BoxoBOMI |
o o ——— o o o ——— +
| 0 | 3,5 | 51,5 | 9,8 12,7 |
i 1 i 9,3 i 75 i 13 17,0
i 5 i 19 i 109 i 15 v 22,9
| 10 | 31,9 | 138,6 | 16,8 . 27,8
| 15 | 54,4 | 164 | 19,6 . 34,5
| B3pOoCJIEM | 71,1 | 174 | 20 140
IL-————————= o — o o o —

4. OnpepeneHue 39PexkTHMBHEX OB OONYydYeHMS NALUMEHTOB NPM NPOBEINEHMM PEHTI'€HOJIOTMYECKMX
MCCIefOBaHUM

4.1. OnpemesneHue 50PEeKTUBHOM IO3H OOJIYyUEHMS I[IALMEHTOB IIPU
PEHTIEHOJIOTMUECKHUX MCCJIEOOBAaHMAX OCHOBAHO Ha MCIOJIE30BaHUM OIHOTO
U3 IBYX MHCTPYMEHTAaJIbHHIX METOIOB: M3MEepPeHMe NPpOoM3BeIeHMS IO3El Ha
IJiomalb MM M3MEpPeHMe PaIMalMOHHOT'O BHXOIa PEHTI'E€HOBCKOTO
naJIydaTesis.

4.2. UNcxonmHasa wvHbopMaumMs mjd onpeneseHus 50OeKTUBHOM IO3H
0oOJIyuyeHMs IalMeHTa OOJDKHA BKJIUATH :

- XapaKTEepUCTHUKM, OIpelejidilMe I10JIe PEHTIeHOBCKOT'O MBJIYyUEeHUS

BO BpeMs I[IPOBEIEHUS PEHTIEeHOJIOTMUECKOM MNPOLEeNyPH :

- 3HaAUeHMEe aHOIHOT'O HAalpSXeHMs Ha PEeHTI'eHOBCKOM TpyOke, KB;

- TOJIIMHY M MaTepMaJl OOIOJIHMTEJIbHOTO OuiIbTpa (B HACTOAWMX
METOOUUECKUX YKAa3aHUIX MNPUHST IOONOJHUTENBHHEM OOUILTP TOJIMHONM 2 MM
Al);

- 3HauUeHMe [IPOM3BEeNeHMs NO3H Ha IJoWlalb 3a BpeMs [IPOBeIeHUsd
PEHTI'€HOJIOTMUEeCKOM Nnpouenypr, cI'p X KB. CM;

- 3HAUeHMEe PpaOMalLMOHHOTO BHXOHma, MP X kB. M/ (MA X C);

- BHaAUeHMe DKCIO3MUMM (KOJIMUeCcTBa BJIeKTpuYecTBa), MA X C;

- IIapaMeTphl PEHTI'€HOJIOTMUECKOT'O MCCJIEeNOBAaHMUSA :

- ofbJjlacTb MCCJemoBaHMA (Jlerkue, dYepen M T.I.);

- Hnpoekumusa (nepelHe — 3anHAd, 3alHe - IepenHsad, OoOKoBafd) ;

- pas3Mepbl oJjsa objiydyeHMsa (BHICOTA M WMPMHA IIydKa Ha IIPpUEeMHUKe
n300paxeHms), KB. CM;

- bokxycHOe paccCcTogHMe (paccTosHMe OT Gokyca PEeHTI'eHOBCKOM

TPpyOKM 0O NPMEeMHMKA M300paxeHud), CM;

- CBeIeHHuS O IallMeHTe:

- BoBpactT nauuenra: 0-0,5 roma; 0,5-3 roma, 3-8 mer, 8-13 jeT,
13- 19 meT, crapme 19 mer.

4.3. OnpezneineHue 500eKTMBHBX 03 OOJIyUeHMS [NALMEHTOB C IIOMOULIO
MUBMEPUTEJIa NPOM3BeIeHMs O3Bl Ha I[JIollalb

4.3.1. OnpenesyieHMe MHIOMBUIYAJILHOM 20PeKTMBHOM HO3H E 00JIyUueHMUS
IaLMEeHTOB C IIOMOUBLI0 M3MEPUTEeJiS NPOM3BEeNeHMS O3B Ha IJIomanb
IIPOBOIMUTCSA B COOTBETCTBUM C METOOMYUECKMMM yKaz3aHMAMM I10 MeTOoIaM
KOHTpoJig MYK 2.6.1.760-99 "OnpemejieHre MHIUBUOYAJIbLHBX 2OOEKTUBHEIX
003 OOJIydeHUsS [IAalLMEHTOB IIPM PEeHTI'eHOJIOTMUYECKMUX MCCJIeIOBaHUAX C



MCIIOJIb30BaHMEM U3MEPUTEJIeM NpoM3BeIOeHMs HOO3bl Ha jomanb".
Jicrioslb30BaHME M3MEPUTEJIEN MNPOM3BEANEHMS LOO3H Ha IJiomanb O0g3aTeJIbHO
IpyY MNPOBENEHMM PEHTIEHOJIOIMYECKMX MEeOMUMHCKUX MCCIJEeIOBaHMM METOIOM
PEHTIeHOCKOIMUNA .

4.3.2. BHaueHMe IIPOMU3BEIOEHMs IOO3H Ha MJoWalb NPM INPOBEeOeHMUU
PEHTTEeHOJIOTMYECKOT'O MUCCJIeNOBaHus ONpelesiseTcs IO pesyiibTaTaM
U3MEPEHUM LOO3MMEeTPaMM, MCIOJb3YOIMMM B KadecTBe HOeTeKTopa
NPOXOOHYI MOHMB3aUMOHHY KaMepy, yCTaHaBJIMBaEMyld Ha PEHTIE€HOBCKOM
n3gydyaTreyje. ITU OO3UMETPH IOJIKHH OBITb BHECEeHH B ['OCyHNapCTBEHHEIM
peecTp CpencTe u3MepeHur P® u coorBeTcTBOBaThL I'OCT P M3K 580-95.
4.3.3. U3MepuTelsb NPOU3BEIEHMS IO3H Ha IJjomandb padoTaeT B

pPexuMe peasjibHOT'O BPEMEHM, [O3TOMYy €TI0 IIOKa3aHMSA OTPpaxalT BPEMEHHHE
M3MEHEHMs B IapaMeTpax I'€eHepUPOBaHMS PEHTTEHOBCKOI'O MB3JIyYeHMS, UYTO
ofbecrneurBaeT IOOCTOBEPHOCTb PEe3yJIbTATOB U3MEPEHUM U INO3BOJISET
KOHTPOJIMPOBAaThL CTaOMIIBHOCTL IIapaMeTPOB PEHTIEHOBCKOTO allapaTra B
Iepuon ero 3KCIJyaTaluuu. HakoIJIeHHas cTaTUCTUUecKas MHopMaluMsa OIpu
MICIIOJIb30BAHMUM MNPOXOIHBIX KaMep I[I03BOJIMT CPABHUTHL HOO30BYID HATPY3KYy
Ha [auMEeHTOB IPM PAaBlJIMYHBIX METOHax MCCJIEIOBaHMM M BBECTU
KOHTPOJIbHEE YPOBHM OOJIyueHMS OJISd OCHOBHEIX IO3000pa3yolMx
PEeHTTEeHOJIOTMUYECKUX MNPpOoLenyp.

4.3.4. 3HaueHue >0PeKTUBHOM HO3H E o0ONIydyeHMS MHNaluMeHTa IaHHOTO
BOBpacTa IPM [NPOBEIEHUM PEHTIEeHOJIOTMYECKOT'O MCCJIENOBaHUA
onpenesisieTcs C IIOMOIBI BHPaXESHM :

E = & x Kd, MmMx3B, (1)

rone: & - MBMepeHHad BeJMUMHA [NPOM3BEIEHMs IO3H Ha [omanb, cl'p
X KB. CM;
Kd - mo3oBeM KO3OOMUMEHT IJg OAaHHOTO MCCJIeNOBaHMUS U HalMeHTa

ODaHHOTO BO3pacra, MKk3B/ (cI'p X KB. CM).

4.4. OnpemesneHue 50PeKTUBHOM O3B OOJIyUEeHMS MalMeHTa C IIOMOULIO
VBMEPEHUS PaOMAalLMOHHOTO BEIXOIA PEHTIEHOBCKOTO MIJIyUaTeNd

4.4.1. Eciu PeHTIEHOBCKMM annapaT He oOOopyHOoBaH M3MepUTEJIEM
IpOMBBENEeHMa IOO3bl Ha IJIomalb, olpelejieHue 30QeKTUBHOM IO3EHL
Oo0OJlydeHMsd [alMeHTa NPOBOIOAT C MCIOJIE30BAHUEM M3MEPEHHHX BHAUeHUN
PaIalMOHHOTO BHXOILAa PEHTIE€HOBCKOTO M3JIydaTesid.

4.4.2. B paMKax HacCTOAIMX METOIMYECKMX YKazaHUM panMallMOHHEIM
BEIXOI PEHTI'€HOBCKOTO mu3jlydareyda B (MP x kB. M) (MA X C) — 3TO
MOWHOCTE B3KCIO3ULMOHHOM HO3H B MP/C, M3MepeHHasd Ha paccTogHumM 1 M
oT GoKyCa PEeHTI'€HOBCKOM TPyOKM Ha OCM IIEPBMUHOTO IIyuka
PEHTTEHOBCKOT'O M3JIyUeHMSa NPM BaOaHHBX BHAUYEHMSAX aHOIHOTO
HaOpsSXeHMs, aHOOHOM Toke 1 MA M IONOJIHUTEJIbHOM QuiabTpe 2 MM Al.
VI3MepeHre paOMalMOHHOI'O BHXOIa PEHTIEHOBCKOI'O M3JIydaTeJisd NPOBOOAT
C IIOMOUBI KJIMHUYECKMX IO3MMETPOB, BHECEHHHX B l'OCyIapCTBEHHBIN
peecTp CpelcTB u3MepeHum PO.

4.4.3. BHaueHMsa PaAIMaALMOHHOTO BHXOIA PEHTITEHOBCKOI'O M3JIydaTells
OJI9 KaxXIOoTo MeIMLUMHCKOI'O PEHTI'€HOBCKOI'O IOMATHOCTMYECKOI'O amlapara,
He OCHAaUleHHOI'O M3MepMUTeJIeM NPOM3BEeIeHMI IO3H Ha IJIoWalb, IOJDKHE
MU3MEPATLCA He pexe OIHOT'O pas3a B I'OL BO BCeM IOualla3oHe paboumx
3HAUEHUM aHOIHOTO HANpPSXEeHMS PEHTIEHOBCKOM TpyOku. Takue M3MepeHUS
OOJDKHEL TaKXe NPOBOIOMUTBLCS KaXObM pas3 I[I0CJe PEeMOHTa, BaMEeHBl WIIMU
MUBBATUS KOMIUJIEKTYOUMX M3IEJIMM PEHTI'€HOBCKOI'O allapaTa, HaCTPOMKU
WM PETYJIMPOBKM MX TEXHUUYECKUMX [IapaMeTpoOB, BJIMAKIMX Ha
TeHEPMPOBAaHME PEHTI'€HOBCKOI'O M3JIyYEeHMS, a TaKXe IIpU [NIPpOBeINeHUU
VICOIEITaHMM Ha COOTBETCTBME TpeOOBaHMAM panMalMOHHOM 0Oe30lacHOCTH,
npy OQOPMIIEHMM CaHUTAPHO - SHOMOEMMOJIOTMUECKOTO SBaKJIOUEeHMUSI Ha
annaparT. lVsaMmMepeHMs NPOBOOATCH OPIaHM3aALUMAMM, AKKPEeIOMTOBAHHEIMM Ha
COOTBETCTBYWIYID TEXHUUECKYID KOMIETEHTHOCTL.

Pe3yJIbTaTH M3MepeHUM OQOPMIISITCH B BUIEe IPOTOKOJIA, B KOTOPOM
YKAa3EBanTCAa CBeIOeHusd o0 opraHmMsaluuy, NPOBOAMBIIEN M3MEPEHMS,
opraHmM3aluMy, B KOTOPOM BSKCIJyaTHMPyeTCS PEHTI'€HOBCKMUM annapat, U
IIPUBOIOATCSH Pe3yJIbTAaTH M3MEPEeHUM palMallMOHHOI'O BEIXOIA
PEHTI€HOBCKOT'O M3JjlydaTesid.

4.4.4. 3HaueHue >0PeKTUBHOM HOO3H E 0ONIydyeHMS MNalLuMeHTa IaHHOTO
BO3pacTa IpM NPOBEIEHUM PEHTIEHOJIOTMUECKOI'O MCCJEeNOBaHUA
onpenesigieTCcsa C IIOMOWBI BHPAXEHMA:

E=Rx 1 x t x Ke, MK3B (2)



rone: R - pamOMauMOHHEINM BHXOI PEHTI€HOBCKOTO M3jydatTess, (MP x
kB. M) (MA X C);

1 - TOK PEHTIeHOBCKOM TpPpyOKM, MA;
t - BpeMsa IOpPOBeIeHMUS MUCCJIeIOBaHMS, C;
Ke - mozoBEM KOB30OMUMEHT IJi1S IDAHHOTO MCCJIEOOBAHMS UM [alLMeHTa

OaHHOTO BoO3pacTa, Mk3B/ (MP X KB. M) .

4.4.5. 3BHadUeHMEe paIMalMOHHOI'O BHIXOHA R IOJida DAHHOT'O 3HAUEHUA
AHOIOHOT'O HAllPSAXEeHMS Ha PeHTIEeHOBCKOM TpyOke U omnpenejyigseTcs C
IIOMOIBI0 JIMHEMHOM MHTEPIIONALUUM C MCIOJIb30OBaHMEM IBYX MBMEPEHHHX
BEeJIMUMH PamralMOHHOTO BHxXOZIa Rk m Rk+1 njma Onmxanmumx 3HAUYEHUN
aHonHoro Hanpsaxenusa (Uk m Uk+l (Uk < U < Uk+1l) c mcnojJb30BaHUEM
BBHIPAXEHUS :

U - Uk
R = Rk + (Rk+l - Rk) —--------- (3)
Uk+l - Uk

4.5. CpenHmue 3HAUeHMs HOO30BHX KoabdouumeHToB Ke m Kd mnsa

HaunboJiee PaCIPOCTPAHEHHEIX PEHTIeHOJIOTMUECKUX MCCJIeOOBAaHUM
npuBeIeHs B npuiioxeHum 1 (Tabmuuu 1.1 - 1.6) o8 CIeOyolmx
BO3PAaCTHEX TPYINN NALVEeHTOB:

- OT HOBOPOXIEHHOI'O IO nojyroma (rabm. 1.1),

- OoT mojlyroma IO Tpex JeT (Tabin. 1.2),

- OT Tpex »mO BOCBMM JjeT (Tabix. 1.3),

- OT BOCBMM IO TpMHanuaTtu JjeT (rabna. 1.4),

- OT TPMHAaOUATM OO IOeBATHanuaTu Jet (radn. 1.5),

- CTaplue »eBATHamguaTty jeT (Tadia. 1.6).

4.6. OTHOCHUTeJIbHASA [NOTPEWHOCTL 3HAUYEHMUM INOBO0BEX KO2OOUIMEeHTOB

Ke m Kd, paccumTaHHEX Oj4 "cTaHmapTHOTO" QaHTOMa, COCTaBJdeT
+/-10%. YcpenHeHMe BHAUEHMNM NO30BHX KO3bdmimeHToB Ke m Kd mo
BO3pPacTy (poCTy ¥ BeCy) [NalMEeHTOB BHOCUT IOIOJIHUTEJILHYI
IOTPewmHOCTs He Bojiee +/-20%. YcpenHeHMe BHAUEHMUNM OO3OBHX
xkoodduumenToB Ke m Kd O HaNpSXeHMIO Ha PEHTI'€HOBCKOM TpyOKe BHOCUT
OONOJIHUTEJILHYIO [IOTPEemHOCTs He Oojee +/-20%. TaxuMm obpasou,
IIPMBEIEHHEE B NPMUJIOXeHMM 1 BHAuUeHMsa OO30BHX kKoabduumeHToB Ke m Kd
UMEKT OTHOCUTEJIbHY IOTpemHocTs +/-30%.

4.7. IpuMepH IOJIb30BaHusa Tabamuamm 1.1 - 1.6 mma pacuera
sbbexTMBHOM OOBHE ODJNIyUEHMS IMalMEeHTOB

lIpuMmep 1. OnpenesieHue 30QeKTUMBHOM IOO3bl ODJIyUeHMS IalMeHTa C
IIOMOUBI0 M3MEPUTEJIS NPOM3BEeNeHMS O3B Ha IIJIomalb .

PeHTTeHOBCKMM annapat PYM-20 M o0OOpyIOBaH MNPOXOIOHOM
MOHM3ALMOHHOM KaMepol IO3UMeTpa PEeHTIeHOBCKOI'O KJMHMUeckoTo IPK-1.
[laliMeHTYy B BO3pacTe 16 JleT NPOBeJIM PEHTIeHOCKONMI XeJjlyIKa B
3amHe - IepelHeM NPOoeKLMM.

[lapaMeTpE PEHTITEHOJIOTMYUECKOTO MCCJemoBaHma: pas3MmMep noysa 20 x

20 kB. cM, bokycHoe paccrtosgHue 40 cm, U = 70 kB, IOONOJHUTEJHHHMN
buneTp 2 MM Al, skcno3muUMsa (KOJMUECTBO »JleKTpuuecTeBa) 1 x t = 90
MA X C.

VI3MepeHHOE 3HaueHMe NIpou3BeImeHMs Hosu Ha mjomans @ = 1500 cI'p

X KB. CM.

HaxommuMm B Tabmnuue 1.5 ODpuioxeHusa 1 3HaUyeHME IO30BOTO
koodduLMEeHTa, COOTBETCTByKIee BLHOPaHHOMY PEXMMY MCCIIeIOBaHUSI
nauventa, Kd = 1,3 Mk3B/ (cI'p x kB. cM). lloncTaBjgeM 3HaueHud & u
Kd, B dopmyny (1) u paccumTeBaeM 3HaueHUe 50PeKTUMBHOM IOO3BI: E =
1,3 x 1500 = 1950 mMx3B = 1,95 M3B.

Ipumep 2. OnpeneseHre 50QeKTUMBHON HO3E OOJIyUEeHMUsS NalLMeHTa C
IIOMOIIBI0 M3MEPEHHOTO PAaOMAallMOHHOTO BHXOINA PEHTI'EeHOBCKOTO
n3JIydYaTesis.

MaumeHTy B Bo3pacTe 30 JjieT Ha TpeThbeM padoueM MecTe amnnaparTa

PEHEKC npoBesM PeHTIreHOTIpadmio I'PyOHOM KJIETKM B 3aIHe — I[epelHeM
IPOEKLUN .

[lapaMeTpE PEHTTEeHOJIOTMUEeCKOT'O MCCcilefoBaHua: pas3mep nojs 30x40
KB. cM, GokxycHoe paccrosgHue 150 cMm, U = 90 kB, IOONOJHUTEJbLHHMN
buneTe 2 MM Al, skcno3mUMsa (KOJIMUECTBO BJIeKTpuuecTBa) 1 X t = 25
MA X C.

B COOTBETCTBUM C MNPOTOKOJIOM MCIHTAHMIM TEXHMUYECKUX I1apaMeTpOB
PEeHTITeHOBCKOTO amnnapara PEHEKC paIMalMOHHBIM BHIXOH, M3MEPEHHBI C



IIOMOLIBID YHMBEPCAJIBHOT'O IOMAarHOCTUYECKOTO nos3mMeTrpa PTW NOMEX nia

aHomHeIX Hamnpsxeunur Uk = 80 xB m Uk+l = 100 xB, cocraBsmuia Rk = 6,8
MP x kB. M/ (MA X ¢) u Rk+l = 9,2 MP x xB. M/ (MA X C),
COOTBEeTCTBEHHO. lloOCTaBJigd 2TK 3HaueHud B dopmysy (3),
paccumMTEBaeM 3HaudeHMe palMaluMOHHOTO Buxoza mnjas U = 90 xB: R = 6,8
+ (9,2 - 6,8) x (90-80) / (100 - 80) = 8,0 MP x xB. M/ (MA X C).
HaxommMm B Tabiauie 1.6 OPpUIIOXeHMS 1 BHAUeHUEe OO30BOTO

KosbbuuMeHTa, cooTBeTCTByWIEe BHOpaHHOMy pexumy Ke = 0,86 mx3B/ (MP
X kB. M) . llonmcraBisgeM 3HaueHud R, 1 x t m Ke B dopmysny (2) u
paccumMTHBaeM 3HaueHMe sdbexTmMBHOM mo3e: E = 8 x 25 x 0,86 = 172

Mx3B = 0,17 M3B.

4.8. B OpuJIOXeHUM 2 (CIPaBOYHOE) MNpPeICTaBJIEHH CpPpeIHMEe 3HAUEHUI
5bbexTUBHEIX 103 OJa HamboJiee PaCIPOCTPAHEHHBX PEHTIEHOJIOTUUECKUX
npouenyp C TUIMUHHEMY SBHAUEHUSIMM HANPSXEeHUN Ha PEeHTTeHOBCKOM TpyOke
M BKCIO3ULUSAMM, YCTAHOBJIEHHHMM Ha OCHOBE SKCIEPTHHEX OLIEHOK. JJaHHHEe
B Tabiuiax NOpeICcTaBJIeHH OJIS TeX Xe& BO3PAaCTHHX TPYIIN, YTO U B
npuinoxeuun 1 (cM. n. 4.6). Tabmauuse 2.1 - 2.6 npelHas’HAUEHH OJId
CONOCTABJIEHUS BTUX OAHHEIX C Pel3yJjibTaTaMM, I[IOJIYUYeHHEIMM Ha OCHOBE
MHCTPYMEHTAJILHEIX METOIOB KOHTPOJS 5OQEeKTUMBHEIX 003 OOJIyUYeHUS
IaluMeHTOB.

BpeMeHHO, IO COIJIACOBAHMI C CAHUTAPHO — DSIMIEMUOJIOTUUECKON
catyx00¥, IO BHEIPEHMS BHIUEONMCAHHHX MHCTPYMEHTAJIbLHEIX METOIOB,
OOMYyCKaeTCs MCIOJbL30BAThL MaTepMalikl, IPUBEIOEHHBE B NPUIIOXKEHUMU 2,
OJisg OLeHKUM 50OeKTMBHEX 03 OOJyUeHMS [IalMEeHTOB.
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Ipunoxenme N 1

SHAYEHNMA JOOSOBBX KO3$SUIMEHTOB MJIsI OTHEJIBHBIX
PEHTTEHOJIOTUMYECKMX WMCCIEIOBAHUMA

Tabanua 1.1
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o Fo————= Fom e o fom - e
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| Jlerkue (1) i3I | 18x24 . 100 . 50-70 V3,7 | 10
o R fomm fomm - fomm - fomm - fomm
1Jlerxkue (1) i B 1 13x18 i 100 i 60-80 3,3 i 16
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fmm o= fomm o e e it
i Bempo (1) I3 ) 15x40 7 100 ! 70-80 | 0,28
o fo————- fomm fomm - fomm fomm
| mmeson (c) 380 1 20x35 | 60 | 90-100 | 3,6

fmm o= fomm o e e it
| Inmeson (c) + YPU 3800 1 20x35 | 60 | 60-70 | 2,3
o fo————- fomm fomm - fomm fomm
(Kenymoxk (c) o3I 24x30 ! 60 ! 90-100 3,4
o o fomm o e e
1 Kennymok (c) +YPU NG ) 24x30 i 60 i 80 i 2,9

fmm o= o o e e
(Kenymoxk (1) o3I 18x24 ! 100 ! 70-80 ! 0,60
o fo————- fomm fomm - fomm fomm
i Kenmymok (T) . B i 18x24 i 100 i 70-80 i 0,52

fmm o= o fomm - e e
| Kumeunuk (c) NG ) 30x30 i 60 i 90-100 4,8
o fo————- fomm fomm - fomm fomm
| Knmeunmuk (1) o3I 30x40 ! 100 ! 90-100 2,2

fom o= fomm fomm - e e
| Kumeunuk (1) i B i 30x40 i 100 i 100 i 1,4

fom o= fomm o e e
| Xoyeuucrorpadbus (1) o3I 18x24 ! 100 ! 90 ! 0,5
o fo————- fomm fomm - fomm fomm
| Xoyreuucrorpadusa (1) NG ) 24x30 i 100 i 90-100 1,0

fmm o= o o e e
| Yporpadbus (1) o3I 1 40x30 | 100 | 80-90 | 1,4
o fo————- fomm fomm - fomm fomm
| ImucTorpadus (1) o3I 30x40 ! 100 ! 70-80 ' 1,6
L-——m—mmmmm e o= o o fomm - e

[lpumMeuaHusa: 1) T - peHTTreHOoTpadms, C — PEHTIEeHOCKONMUS;
2) M3 - nepemHe - 3anHsasg npoekumda, 31 - 3agHe —

nepenHsas IpoekKuusd,
B - Ookxorasa mnpoekumsa (B 3TOM CJlydae NPMBEOEHO
cpenHee 3HaueHMe 30OeKTMBHOM IO3E M3 IBYX

3HAUEeHUM, PAaCCUMTAHHEIX OJid OOJIydeHUus cJjleBa U
crnpaea) ;
3) a - umpMHa noJjisg, b - BHICOTa MOJA.

4) BHa4YeHMS OO3OBEIX KOZOOMUMEHTOB NPMBEIEHBEl IOJII
OOIOJIHUTEJIbHOTO ouiabTpa 2 MM Al.

____________ +
0,54 !
____________ +
2,1 !
____________ +
1,4 !
____________ +
1,9 |
____________ +
1,6 i
____________ +
1,6 |
____________ +
1,4 !
____________ +
2,2 !
____________ +
2,0 !
____________ +
1,3 !
____________ +
1,3 !
____________ +
1,6 !
____________ +
1,4 !
____________ +
1,5 !

lpunoxernue N 2
(cnpaBouHOe)

CPEJIHME 3HAYEHUS 3$$EKTUBHEIX O3 [Jis1 HAUEOJIEE
PACIIPOCTPAHEHHEIX PEHTT'EHOJIOTMYECKMX MPOLEOYP C TUINYHEIMA
BHAUYEHMSAMM HANPSKEHMM HA PEHTTEHOBCKOM TPYEKE U
SKCIO3ULINUAMM, YCTAHOBJIEHHEIMM HA OCHOBE SKCIEPTHHIX OIIEHOK
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i | BQHUA i i i i i
oo Fom - Fom— - fom - fom +-———+
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oo Fom - Fom— - fom - Fom +-———+
| Uepen . | 13 | 63 | 10 . 40
o fomm fomm fomm - fomm - +-———+
| Uepen . i B i 57 i 10 20
oo Fom = Fom— = fom - fom - +-————+
| [IOBBOHOUYHUK | T | 3 | 50 | 15 144
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npoekums, B - OokoBas npoekumsa (B

3HaUeHMe 50PEeKTUMBHOM IO3H M3 OBYX
oBJlydeHMsa cJjieBa M CIpaea) .

3) a - mmpMuHa noJdA, b
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, C
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q)_

nMsa C MCIOJIb30OBaHueM YPU.
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3agHe
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STOM CJlydae IIPUMBEIEHO CperOHee

3HAUYEHUN,

BBICOTa II0JIA.
SbbexTUBHEIE O3B NPUBENEHH IJIS OOMNOJIHMTEJILHOTO OuiabTpa 2 MM

PacCuMTaHHEIX OJIA



