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2.6.1. NOHU3UPYIOLLIEE U3NTYHMEHUE, PAOUALIMOHHAA BE3OMNMACHOCTb

KOHTPO/1b 3 PEKTUBHbIX 403 OB/TYYEHMNA NALMEHTOB NPU NPOBEAEHUN
MEAWUMHCKUX PEHTTEHONOMMYECKUX UCCNELQOBAHUN

METOANYECKUE YKASAHUA
MY 2.6.1.2944-11

1. PaspabotaHbl ®degepanbHbiM  BLOAKETHbIM  yupexaeHnem Hayku "CaHkT-MNeTepbyprckuii  HayyHo-
nccnenoBaTeNbCKUn MHCTUTYT PagMaUMOHHOM rurneHbl UM, npodeccopa M.B. Pam3zaesa" ®enepanbHoi cayx6bl no
Haa3opy B chepe 3aWmTbl NpaB NoTpebutenel u 6Gaarononyums yenoseka (PEYH HUNUPT).

2. PekoMeHA0BaHbl K yTBep»KaeHMo Komuccmelt no rocyaapCcTBEHHOMY CaHUTapHO-3MUAEMMUONOrMYECKOMY
HopmupoBaHuio Npu PepepanbHoit caykbe no Haa3opy B chepe 3aWMTbl NpasB notpebutenein n Gaarononyyms
yenoseka (npotokon ot 02.06.2011 N 1).

3. YTBepxaeHbl PykoBoguTtenem degepanbHoit cnybbl No Hag3opy B chepe 3awuTbl NPaB notTpebutenen m
6narononyuuns yenoseka, MMaBHbIM roCyAapPCTBEHHbIM CAaHUTAPHbIM Bpavyom Poccuiickon Pepepaumm I.I. OHULLEHKO
19 nona 2011 r.

KoHcynbTaHTlAOC: NpumeyaHue.
Hymepauma nyHKTOB AaHa B COOTBETCTBUM C ODULIMANbHBIM TEKCTOM SOKYMEHTA.

5. BBegeHbl B3ameH MYK 2.6.1.1797-03 "KoHTponb 3peKTUBHbIX [03 06/1y4eHMA NauMeHTOB NpU
MeANUNHCKUX PEHTTEHOIOMMYECKUX UCCAefoBaHMAX" .

1. O6nactb NnpumeHeHuUn

1.1. Metoguyeckne yKkasaHus "KoHTposb 3¢PeKTUBHbIX 403 061y4YeHUA NaLMeHTOB NpPU MNPOBEAEHUMU
MeAMLMHCKMX PEHTIeHONIOTMYECKUX uccieaoBaHuin" (oanee - MeToauyeckne ykasaHus wauv MY) asasatoTcs
[OKYMEHTOM, pa3BMBAIOLLMM OCHOBHbIe nosioxkeHuA CanluH 2.6.1.2523-09 "Hopmbl pagmaumoHHon 6e3onacHoCcTH
(HPB-99/2009)", CIM 2.6.1.2612-10 "OcHoOBHble CaHUTapHble npaBuna obecneyeHns paauMaumoHHON 6e3onacHoCTy
(OCnopPe 99/2010)", CanlNuH 2.6.1.1192-03 "lTurneHwndeckme TpebOBaHMA K YCTPOWCTBY W 3SKCMIyaTauuu
PEeHTreHOBCKMX KabMHETOB, aNnNapaToB U NPOBEAEHUIO PEHTTEHONOTMYECKUX UCCNea0BaHNIN".

1.2. Hactoawumn MY [O/MIKHbI PYKOBOACTBOBATbLCA B CBOEM AeATENbHOCTM OpraHbl M OpraHM3aLumu
depepanbHoi cny:kbbl No Hagsopy B chepe 3aWmTbl Npas notpebutenei um 6aarononyyuna YesnoBeka, CAyKb6bl
pagMauMoHHOW 6e3onacHOCTU (paAMauMOHHOIO KOHTPOAA), OpraHM3auuMu, akKpeaMTOBaHHblEe YCTaHOBAEHHbIM
NopAAKOM Ha NPaBo NPOBEAEHUA PaaNALMOHHOIO KOHTPONA.
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1.3. MeToauyeckmne yKasaHMA PacnpoCTPaHAIOTCA Ha ciaeaylolme BUAbl MEANLUHCKUX PEHTFEeHONOTMYECKUX
nccnenoBaHu:

- uccnepoBaHua oblero HasHadeHua (peHTreHorpadus, peHTreHockonusa);
- CTOMATO/IorMYecKue UccieoBaHus;

- KOMMNbIOTEPHYIO TOMOTPaduio;

- UHTEPBEHLMOHHbIE NCCNef0BaAHUA;

- Mammorpaodutio;

- YAaPHO-BOZIHOBYIO JIMTOTPUMCUIO.

1.4. B uenax obecneyeHna eaAMHCTBA METOAMYECKMX NOAXOA0B K SO3UMETPUYECKOMY KOHTPOO 06ayyYeHuA
rpaxkgaH 8 pamkax ECKU/ HacToAawme MeToamyeckune ykasaHmA yCTaHaBAMBaAlOT:

- nepevyeHb UCXOAHbIX OAdHHDbIX, HEO6XOAMMbIX ana onpegeneHna 3¢¢eKTMBHbIX A03 O6I'IyLIEHMF| NauymneHToB;

- anropuTmbl € Tabauuamu napameTpoB AnA pacyeta 3PPEeKTUBHbIX 403 06/ly4eHUs NauMeHTOB Npwu
npoBeAeHNN MeANLMUHCKUX PEHTIEHONIOMMYECKUX UCCIeA0BaHNM, YKa3aHHbIX B M. 1.3, a B c/ly4ae MHTEPBEHLMOHHbIX
nccnesoBaHMM U MaKCMMa/IbHOM NOT/IOWEHHOMN A03bl B KOXKeE.

1.5. Hactoawwme MY [oXKHbI MCNOAb30BATbCA MNPUM NOAIOTOBKE pPagMauMOHHO-TUTMEHUYECKUX MACNOPTOB
OopraHmMsaumnii U ctatucTmyeckom popmol 3-403.

2. HopmatusHble CCbIIKN

2.1. depepanbHbIiii 3akoH oT 09.01.96 N 3-$3 "O pagnaumnoHHol 6esonacHOCTM HaceneHua".

2.2. ®epepanbHbiii 3akoH oT 30.03.99 N 52-®3 "O caHMTapHO-3NMAEMMOIOrMYEecKkoM 6narononyyunu
HaceneHua".

2.3. CaHluH 2.6.1.2523-09 "Hopmbl pagmaumoHHoi 6esonacHocti (HPB-99/2009)".

2.4, CN 2.6.1.2612-10 "OcHoBHble caHWUTapHble npaBuaa obecneyeHus pagMaLMOHHON 6e3onacHoOCTU
(OCNOPB-99/2010)".

2.5. Mpukas M3 PP ot 24.07.97 N 219 "O co3gaHUM eAnHOM rocyaAapCTBEHHOM CUCTEMbI KOHTPOA U y4yeTa
WHAMBMAYANbHbIX 03 06/1y4eHnn rpaxaaH".

2.6. CaHluH 2.6.1.1192-03 "TurneHunyeckne TpeboBaHUSA K YCTPOMCTBY M IKCMAyaTaUUU PEHTFeHOBCKUX
KabWHeTOoB, annapaToB U NPOBEAEHUNIO PEHTIEHOOTMYECKMX NCCAef0BaHNI" .

3. O6bwme nonoxkeHma

3.1. Mpu npoBeeHUM MEOMUMHCKOTO WCCef0BaHUA C MUCMOJb30BAaHMEM WOHM3UPYIOLLETO U3/1yYeHUs
HeobXoAMMO OLEeHUTb 3HaYeHMe 3bPeKTUBHOM A03bl 06yYEeHMA NALMEHTa.

3.2. D¢deKkTuBHas p[03a - BEAMUYMHA, WCMONb3yemas KaK Mepa PUCKa BO3HWKHOBEHWA OTAafIeHHbIX
nocneacTsnini  ob/ydeHMA BCEro Tefa YefoBeKa W OTAEeNbHbIX €ro OpraHoB W TKaHel C  yd4eTom MX
paguodyBcTBuTebHOCTU. OnpeaeneHne 3HadeHUa 3GpPeKTUBHOM [03bl HA NPAKTUKe NPeacTaBAsfeT 3HaunTe/IbHble
C/IOMKHOCTU, T.K. OHa He MOKeT 6bITb HenocpeacTBEHHO M3MepeHa U TpebyeT NpoBeAeHUA CAOMHbIX PacyeTos.
McxoaHble AaHHble Ana pacyeTa 3pdeKTUBHOM A03bl 061yYeHMA NALMEHTOB A0/KHbI BKAOYATb:

- TEXHWYECKME XapaKTepPUCTMKM PEHTreHOBCKOM annapaTypbl (HanpAMKeHWe Ha aHo4e PEHTreHOBCKOMW TPY6KH,
TO/ILMHA U MmaTepuan GpunbTpa);

- reoOMeTpnyeCKkmne XapakKTepPUCTUKN PEHTIEeHOIOTNMYECKOro nccaenoBsaHuA (O6I'IaCTb nccnenoBaHuA, pasmepbl
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nons obayyeHun, reomeTpus obaydyeHus);

- [J03MMETPUYECKUE XapaKTEPUCTUKU PEHTIeHONOMMHYeCcKoro wuccneaosBaHua (pagMaumoHHbIA  BbIXOA,
PEHTreHOBCKOro M3/1y4YaTens M 3KCNo3numMA (KONIMYECTBO 3NeKTpUYecTBa) UAM 3HayeHMe Npou3BefeHus A03bl Ha
naowaab (MNAM), U3mepeHHoe ¢ NOMOLLBIO MPOXOAHON MOHU3ALMOHHOM Kamepbl).

3.3. 3HauyeHuns 3pPEeKTUBHbIX 403 PACCUNUTLIBANINCE C MOMOLLbIO KOMNbloTepHOM nporpammbl EDEREX (Effective
Dose Estimation at Roentgen Examinations), pa3paboTaHHolt B PeaepanbHOM paanonornyeckom ueHTpe OBYH
HUWPT. Mporpamma no3BOJIAET B PEKMME peasibHOro BPEMEHWU PAcCUNTaTb 3HAYEHUA CpedHMX NOMNOWEHHbIX 403 B
60nee yem 20 opraHax M TKaAHAX Tena YyenoBeka N 3GPEKTUBHYIO A03Y C YYETOM NAPAMETPOB PEHTIEHONOIMYECKOWM
npoueaypbl, BO3pacTa U TeNIOC/IOKEHMA NauyeHTa.

PacueTbl a¢pdeKTUBHOM A03bl B COOTBETCTBUM C ee onpeaeneHmem (nybamkauma N 60 MKP3) nposoannncs ans
YC/IOBHOIO Y€/10BEKa, MMEIOLLEro MOJIHbIM Habop MYMKCKMX M MKEHCKMX opraHoB. B KauyectBe mopgenen 6blam
MCMO/1b30BaHbl aHTPONOMOpPdHbIE reTeporeHHble GaHTOMbI Tefla B3POC/IOr0 Ye/N0BEKa, a TaKkXe AeTel B BO3pacTe:
HoBOpoOXAeHHoro, 1, 5, 10 u 15 neT, peKomeHAO0BaHHble B KayecTse ''cTaHAapTHbLIX" AnA NpoBeAeHMA Takoro poaa
pacyeTos (Taba. 3.1).

Tabnuua 3.1

MAPAMETPbI TEJIOCNOXKEHWA "CTAHOAPTHOIO" YE/TOBEKA,
MCMNOJ/Ib3OBAHHbIE B PACHETAX

Bospacrt, net Bec, Kr PocT, cm Pasmepsbl Topca, cm
MNepepHe-3agHun BokoBom
0 3,5 51,5 9,8 12,7
1 9,3 75 13 17,6
5 19 109 15 22,9
10 31,9 138,6 16,8 27,8
15 54,4 164 19,6 34,5
B3pocabii 71,1 174 20 40

3.4. B Hactoawmx MY npuBeaeHbl anroputmbl WU 3HAYEHUs Ko3dOMLMEHTOB nepexona, Mo3soastowwme
paccunTaTb 3pPeKTUBHbIE 403bl 06/1yYeHNA NAUMEHTOB Pa3/IMYHOIO BO3pacTa A4 Hanbonee YacTo BCTpeUatoLmxcn
Ha MpPaKTUKe PEeHTFeHONOMMYECKUX npoueayp. YncneHHble 3HayeHUa Ko3adOUUMEHTOB nepexofa COOTBETCTBYIOT
3HaueHnAM 3¢PEeKTUBHOM [03bl NPU MPOBEAEHUM OAHHOTO PEHTFeHONIOMMYECKOro MUCCNeAO0BaHWUA, MNOJHOCTbIO
onpeaensiemoro Habopom TEXHUYECKMX, TFEOMETPUYECKMX W  O03MMETPUMYecKux napameTtpos (n. 3.2),
HOPMWPOBAHHbLIM Ha 3HaYeHWe NOr/IOWEHHON A03bl B BO34yXe Ha paccToaHUM 1 m oT dokyca Tpybku (K., mk3s/(MIp
X M%)), 1M60 Ha 3HaueHue NN, U3MepeHHOe 3a BpeMa NPoBeAeHWa nccnegosanma (Ky, Mk3s/(clp x cm?)).

4. OnpepeneHne 3¢ppeKTUBHbIX 403 06/1yUeHUA NALUEHTOB
nNpu NPoBeAeHUU PEHTFEHONIOTMYECKUX UCCIe,0BaHuUi
obuero HasHaueHuUA

4.1. OnpegeneHne 3ddeKTUBHON A03bl 061y4YeHMA NAUMEHTOB MPU PEHTFEHONOMMYECKUX WUCCAeLO0BaHUAX

oblero HasHayeHus (peHTreHorpadus, PeHTreHOCKoNMA) OCHOBAHO Ha UCMOJIb30BaHUU OAHOMN U3 ABYX U3MEPSAEMbIX
2 2

Ha npakTuke seanumnu: NAMN (clp x cM”) MM pagnaumoHHOro BbiIXoAa PeHTreHOBCKOro maaydatens (mrp x m~/(mA x

).

4.2. [Ona pacyeta >3dpdeKTMBHOM [A03bl HeobxoauMma cneaywrolwas AONOAHUTENbHaA WHpopmaums,
XapaKTepusyolLLas:



nofie PeHTreHOBCKOro M3/lyYeHNs BO Bpemsa NpoBeaeHUs PEHTIeHO0rMYeCcKo npoLueaypbl:
- 3HaYeHMe aHOAHOrO HaNpPAXKEHUA Ha PeHTreHOBCKOM TPybKe, KB;

- TONWMHY M MaTepuan obuwero ¢unbtTpa (B HactoAwmMx MY npuHATO 3HayeHwe obuero ¢unbTpa
PEHTrEeHOBCKOIO U3/TyYeHUs, SKBUBANEHTHOe 3 - 5 mm Al);

- 3HaYeHMe KO/IMYeCTBa 3/1eKTpMyecTsa, MA X C;

napameTpbl NPOBeAEHUS PEHTIeHO/I0MMYEeCKOM NpoLeaypbl:

- obnactb uccnegoBaHuA (nerkue, yepen n T.n.);

- NpoeKumio (NnepegHe-3aaHnAs, 3agHe-nepegHasn, 6okoBas);

- pa3mepbl NONA U3yYeHUA (LUMPUHA U BbICOTa NONA U3NYYEHUA Ha MPUEMHUKE U306paKeHna), CM X CMm;

- GOKyCHOe paccTosHue (paccTonaHue oT GOKyca PEHTTEHOBCKOM TPYyOKKN A0 NpueMHUKa n3obpaxkerHus (PUNM)),
c™m;

naymeHTa:
-Bo3pact: 0-0,5roaa; 0,5 -3 roaa, 3 -8 net, 8 -13 ner, 13 - 19 nert, ctapwe 19 ner.

4.3. OnpegeneHve 3¢deKTMBHON [03bl 06/yYeHUA NaAUMEHTOB Ha OCHOBE pPe3y/bTaToB W3MEpPEeHMUs
npov3BeAeHUA 403bl HA NAOWAAb.

4.3.1. 3HayeHune NAM npu NpoBeaeHUU PEHTFeHONOrMYECKOro UCCAe0BaHMA onpeaenseTca no pesyibtaTam
M3MEPEHU A03MMETPaMM, MCMONb3YIOWMMM B KayecTBe [AETEeKTopa MPOXOAHYH MWOHM3ALUMOHHYIO Kamepy,
YCTaHaB/MBAEMYIO Ha BbIXOAE U3NYyYeHUA U3 PEHTTEHOBCKOMN TPYBKN. M3mepuTesb NnponsseaeHna A03bl Ha NAoLWaab
paboTaeT B perKMme peasibHOro BpeMeHu, No3TOMY ero NokasaHWa OTParKaloT BpemMeHHble U3MEHEHMA B napameTpax
reHepupoBaHMA PEHTIEHOBCKOrO M3/ydeHus, 4Tto obecrnedynBaeT [AOCTOBEPHOCTb Pe3y/bTaToB WM3MEPEHMI WU
Mo3BO/AET KOHTPOANMPOBATb CTabMAbHOCTb MapameTPOB PEHTIEHOBCKOro anmnaparta B Nepuoj ero sKkcnayatauuu. B
CBA3U C 3TUM, MeTOA, OLEeHKN 3DDEKTUBHbIX 403 06/1yYeHUA NALMEHTOB C NMOMOLLbIO NMOKa3aHW MPOXOAHOMN Kamepbl
ABAAETCA NPUOPUTETHDLIM.

4.3.2. Wcnonb3oBaHWe u3mepuTenen npousBeseHMA [03bl Ha naowanb o06A3aTenbHO NpyU NpoBeAeHUM
PEHTIEHONOMMYECKUX MEANLLMHCKUX UCCef0BaHNIM 0OLLEr0 Ha3HAYEHUA METOAOM PEHTFEHOCKOMUN.

4.3.3. 3HauyeHue s¢deKTMBHOM A[03bl E 06ayyeHMA nauMeHTa [aHHOTO BO3pacTa Npu NpoBeaeHUU
PEHTreHONOMMYECKOro NCCAe0BaHNA ONPeaensAeTca C NOMOLLbIO BblPparKeHUA:

E = ®d x Ky, mK38, (4.1)
roe:
® - U3SMepeHHanA BEIMYMHA NPOU3BEAEHUA J03bl HA NaoWaab, clp X cm’;

Kg - K0apdunumneHT nepexoga ot 3HayeHua MAMN K apdeKkTMBHOM A03€e Y NauMeHTa A4aHHOro BO3pacTa € y4eTom
BMAA MPOBELEHHOTO PEHTTEHO/IOMMYECKOrO MCC/Ief0BaHUA, NPOEKUMM, pasmepoB nons, GOKYCHOro PaccToAHUS U
aHO/ZHOTO HaNPAXEeHUA Ha PEHTTeHOBCKOM Tpy6BKe, MK3B/(clp X cm?).

Mpumep 1.

B3pocniomy nauueHTy NpoOBeAM  PEHTrEHOCKOMUIO  KUWeYHMKa. [lapameTpbl  PEHTIreHO/I0FMYEeCcKoro
2
uccnegosanHus: pasmep nonsa (30 x 30) cm”, dokycHoe pacctosHue 60 cm, U = 90 KB. M3mepeHHOe 3HayeHue
2
npouseseAeHunsa 4o3bl Ha naowagb @ = 1500 clp x cm”.

Haxogum B Tabn. 1.6 MNpunoxk. 1 3HayeHMe 4030BOro KoadduUMEHTa, COOTBETCTBYIOLEE BbIBDpaHHOMY penmy
uccneposaHuna naumenta, Ky = 2,2 mk3s/(clp x CMZ). MNoactaBnaem 3HaveHua ® u Ky B dopmyny (4.1) u



paccumTbiBaemM 3HadYeHne apdeKTMBHOM A03bl:
E = 2,2 mk38/(clp x cm?) x 1500 clp x cm? = 3300 mK38 = 3,3 m38.
Mpumep 2.
PeHTreHoBCKM annapaTt 060pyA0BaH NPOXOAHOM MOHM3ALMOHHON KamepoW.

MpoBeaeHo peHTreHorpaduyeckoe McciefoBaHUE FPYAHOW KAETKM B NpAMOM M OGOKOBOM NpoeKkuun 16-
NIeTHero naumeHTta. 3HayeHue MAMN nNpu cHUMKe B NPAMOWN NpPOeKuumn coctasuno 25 clp x cm’, a npu CHUMKE B
60oKoBOI NpoeKLmn - 20 clp x cm?.

Haxoamm B Tabn. 1.5 Mpunox. 1 3HayeHWe [030BbiX KO3IOPULMEHTOB, COOTBETCTBYIOLWMX BblOPAHHbIM
peKMMam 1UccnesoBaHua naumenTa, Ky = 1,7 mk3s/(clp x cm?) u Kq = 1,5 mk38/(clp x cm?).

3HauyeHue adPeKTUBHOM A03bl Y NaUmeHTa byaeT paBHO:

E=1,7 mk3B/(clp x cm?) x 25 clp x cm® +
+ 1,5 mk38/(clp x cm?) x 20 clp x cm? = 72,5 mk38 = 0,073 m3s.

4.4. OnpegeneHve 3¢deKTMBHON [03bl 06/y4yeHUA NALMEHTOB Ha OCHOBE pPe3y/bTaToB W3MEpPEeHMUs
pPagMaLMOHHOrO BbIXO4a PEHTIEHOBCKOMO U3lyyaTtens.

4.4.1. Ecnn peHTreHOBCKWIM annapaT He obopyaoBaH M3mepuTesem NpoussedeHMA [A03bl Ha NaoLlaap,
onpegeneHue appeKTUBHOM A03bl 06/1y4eHMA NaLMEHTa NPOBOAAT C UCMO/b30BAHNEM NEPUOANYECKM N3MEPAEMbIX
3HaYeHMWI paanMaLMOHHOIO BbIXO4A PEHTTEHOBCKOIO U3lyyaTens.

4.4.2. Tlof, paAyaLMOHHLIM BbIXOZOM PEHTTEHOBCKOTo u3nyyatens B (MMp x m’)/(MA X c) noHMmaeTcs
OTHOLWIEHME MOLLHOCTU MOI/IOWEHHOW [03bl B Bo3ayxe B mIp/c, M3mepeHHOM Ha pacctoaHum 1 m ort ¢okyca
PEHTIEHOBCKOW TPYOKM Ha OCM MEPBUYHOIO My4YKa PEHTTEHOBCKOrO U3/lyYeHUs NPU 3aaHHbIX 3HAYEHUAX aHOAHOTO
HaNpPsA)XeHUs, K 3HaYEHMIO aHOAHOrO TOKa.

4.43. Ona ueneit onpepeneHva 3GGEKTUBHbIX [03 Yy NaUMEHTOB 3HayYeHMA pPagMauMOHHOro BbiXxoda
PEHTFEHOBCKOro M3/ayyaTens AO0/KHbl U3MEPATbCA He pexe OAHOro pasa B rod BO BCeM AmanasoHe paboumx
3HaYeHMI aHOAHOrO HanPAMKEeHUs PEHTreHOBCKON TpybKWU. Kpome TOro, MamepeHus paguvalMOHHOrO BbIXOAa
OO/MKHblI  MPOBOAUTLCA KakAblA pa3 Mnocne pPemMoHTa, 3aMeHbl MAUM U3bATUA KOMMIEKTYIOWMX U3aenuii
PEHTreHOBCKOro annapaTta, HacTPOMKM WAM  PEryauMpoBKU UX TeXHUMYECKMX MapameTpoB, BAUAIOWMUX Ha
reHepupoBaHMe PEHTreHOBCKOrO WU3NyYeHUus. M3amepeHua npoBoOAATCA OPraHU3aUMAMU, aKKpeauToBaHHbIMKU B
YCTaHOB/IEHHOM NOPAAKE Ha TEXHNYECKYHO KOMMETEHTHOCTb M HE3aBMCUMOCTb.

4.4.4. 3HauyeHne >s¢deKkTMBHOM p[03bl E 06/y4yeHMs nauymeHTa [aHHOroO BO3pacTa Npu MNPOBEAEHUU
PEHTFEHONOMMYECKOr0 UCCeL0BAHMA ONPESENAeTcs C MOMOLLbIO BbIPAXKEHWUA:

E=RxixtxK, mK3s,(4.2)
roe:
R - paaMaLMOHHbIii BbIXOA PEHTTEHOBCKOTO Uaaydatens (Mrp x m%)/(MA x c);
i - TOK PeHTreHOBCKOM TPY6KM, MA,;
t - Bpema nposeAeHnn nccneaoBaHus, c;

Ke - KO3bOMUMEHT nepexoda OT 3HaAYeHWsA PaAAMALMOHHOTO BbIXOAA PEHTIEHOBCKOro wW3sydatens K
sdpdekTMBHOM O03e 06/1yyeHns naumeHTa 4aHHOro BO3pacTa C yYeTOM BMAA MPOBEAEHHOTO PEHTIEeHO/0MMYEeCcKoro
MccneaoBaHWs, NPOEKLMM, Pa3MepoB Nons, GpOKYCHOro PacCTOAHUA M aHOLHOMO HAMPAMEHMA Ha PEHTTeHOBCKOM
Tpy6Ke, MK3B/(MIp X M?).

4.4.5. 3HauyeHune pagyaumMoHHOro Bbixoda R Ana AaHHOro 3HaYeHUA aHO4HOTO HANPAXKEHUA Ha peHTI'eHOBCKOl\;I



Tpybke U onpenennetcs ¢ NOMOLLbIO NMHENHOW UHTEPNONAUUN C UCNOb30BaHMEM ABYX U3MEPEHHbIX BeNNYMH
paanaunoHHoro Bbixoaa Ry U Ry, Ans 6amkaimnx 3HavyeHuit aHogHoro HanpsxkeHua U U Ui (U < U < Upyq) €
MUCNONb30BaHUEM BbiPaXKeHUs:

U-U,

R=R +(R_,—-R
k ( k+1 k)Uk+1—Uk

. (4.3)

Mpnmep.
MaumeHTy B BO3pacTe 30 neT NpoBean peHTreHorpaduio rpyAHOM KNETKM B 3a4He-NepesHeN NpoeKLmm.

MapameTpbl PEHTreHoN0rMYeckoro uccneaoBaHma: pasmep nons (30 x 40) CMZ, ¢dokycHoe pacctosaHue 150 cm,
U = 90 KB, konunyecTBo aneKTpmnyecTBa (akcnosnums) i x t = 25 mA x c.

B COOTBETCTBMM C MPOTOKOJIOM WCMbITAHUN 3KCMyaTaUMOHHbIX MapamMeTpPoB PEHTreHOBCKOro annapaTa
paanauNOHHbIN BbIXOA AA aHOAHbIX HanpsxKeHui U, = 80 KB n Uy,; = 100 KB, coctasun Ry = 0,059 mIlp x MZ/(MA X C)
n R = 0,08 mlp x Mz/(MA X C), COOTBETCTBEHHO. MoacTaBnas 3TM 3HadyeHua B dopmyay (4.3), paccunTbiBaem
3HayeHuWe pagmnaumoHHoro Bbixoaa ana U = 90 kB: R = 0,059 + (0,08 - 0,059) x [(90 - 80) / (100 - 80)] = 0,07 mlp x
Mm%/ (MA X c).

Haxogum B Tabn. 1.6 Mpunox. 1 3HayeHMe [030Boro KoadduuUMeHTa, COOTBETCTBYIOLLEE BblOpPaHHOMY
pexumy, K. = 100 Mk38/(MIp x m?). MoacTaBnsem 3HaueHuaA R, i x t v K. B popmyny (4.2) U paccunTbiBaem 3HaueHue
adpdpekTnBHOM A03bl: E=0,07 x 25 x 100 = 175 mk38 = 0,18 m3B.

4.5. CpegHue 3HaveHMA KoadpouumeHToB nepexoga K. u Ky AnAa peHTreHonorMyeckux npouenyp obuiero
HasHayeHuAa npuBegeHbl B Mpuaox. 1. B 1abn. 1.1 - 1.6 npuBeaeHbl 3HAYeHUA KoapPMLMEHTOB nepexoga K
apPeKTUBHOM A03e A5 cneayoWmx BO3PaCcTHbIX FPynn naunueHTos:

- OT HOBOPOXAEeHHOro Ao noayroaa (Tabn. 1.1),

- oT nosyroga Ao Tpex net (tabn. 1.2),

- OT Tpex Ao BocbMu neT (Tabn. 1.3),

- OT BOCbMM A0 TPpUHaALUaT feT (Tabn. 1.4),

- OT TPMHaZLATK A0 AeBATHaAuaTV net (Taba. 1.5),
- cTaplle geBATHaauUaTH net (taba. 1.6).

B Tabn. 1.7 npuseaeHbl 3HaueHnn KoadpduumeHTos nepexona K. n Ky 4na peHTreHoAorMyecknx npoueayp npu
nccneaoBaHNM KOHEYHOCTEN BHE 3aBMCMMOCTM OT BO3PacTa NauueHTa.

4.6. MpueepeHHble B Taba. 1.1 - 1.6 3HayeHua KoadoumumneHToB nepexosa K. moryt GbiTb nepecymtaHbl OT
3HAYEHWUI PACCTOAHUSA OT UCTOYHMKA 4O NPUEMHUKA PMI‘IT""G, YKasaHHbIX B Tabamuax, K gpyrum 3HaveHuam PUM c
NOMOLLbIO COOTHOLLIEHUA:

' PHHma6 2

K.=K, %, MK3B/(MIp - M°). (4.4)

(PUIT)

3HayeHua KoadpduuMeHTOB nepexoga K4 MPaKTUYECKW He 3aBUCAT OT 3HadeHui PUI, ucnosnbayembix npw
NPOBEAEHUN PEHTTEHONOMMYECKMX NPoLLeyp OBLLEro HasHaYeHus.

4.7. OTHOCUTENIbHas TMOrpewHoCcTb 3HAa4YeHUn [030BbIX KoadduumeHtoB K. M Ky, paccuvTaHHbIX gna
"cTaHaapTHoro" ¢aHToma, cocTaBnseT +/- 10%. YcpeaHeHwe 3HadeHMI [4030BbiX KoadpduumeHtoB K. u Ky no
BO3pacTy (pocTy M Becy) MaUMEHTOB BHOCUT AOMOAHUTENbHYIO MNOrpewHoctb He 6onee +/- 20%. YcpeaHeHue
3HauYeHuin A030BbiX KoadpduumeHToB K, 1 Ky N0 HanpsaXKeHUIo Ha PeHTreHOBCKON TpybKe BHOCUT AOMNOMHUTE/bHYIO
norpewHoctb He 6onee +/- 20%. Takum obpa3om, NpueBeaeHHble B MpuUnosK. 1 3Ha4YeHNA 4030BbIX KO3PPULMEHTOB



Ke 1 Kqy UMeloT OTHOCUTENbHYIO MorpeLHocTb +/- 30%.
e d y p

5. Onpeaenenue 3¢ PeKTUBHbIX 403 06ayueHus
NauMeHTOB NPU NPOBEAEHUN PEHTIEHOIOTMYECKUX
CTOMaTO/I0TMYECKUX UCCNeA0BaHUM

5.1. PeHTreHonoruyeckne cromartosiormyeckue wuccnegosaHma (PCU) asnaotca ogHMmM un3  Hambonee
pacnpoCTpaHeHHbIX BUAOB PEHTreHONOMMYECKMX UCCneaoBaHU HaceneHusa. CTOMaTo/IorMYeckne pPeHTreHOBCKME
annapaTbl U, COOTBETCTBEHHO, TeEXHOAOrMM NpoBeaeHuAa PCU pasgensatoTca Ha chegytowme rpynnbi:

- PeHTreHoBCKMe annapaTbl ANA KOHTAKTHOM CbeMKM 3y6oB. B 3TOM ciayyae NyyoK M3NyYeHWUs BbIXOAWUT U3
PEHTreHOBCKOW TPYBKM, HaxoaaLLenca CHapy»KM OT NaLMeHTa, a NPUeMHUK U31yYeHuAa pacrnonaraertca B NoaoCTu pTa.
3Ta TexXHONOrna npeaHasHayaeTcs, B OCHOBHOM, ANA NOMYyYEeHUA CHUMKOB OTAE/bHbIX 3yB6OB BEpXHEN U HUNKHeN
yentocren;

- naHTomorpaduyeckme (opTonaHTomorpaduyeckme) peHTreHoBCKME annapaTbl NpeAHasHayeHbl ANA
noay4yeHMa pa3BepHYTOro (maHOpPamMHOro) M306paskeHUa CNoS, BKAKOYAIOLLErO BCIO 3yHOYENIOCTHYIO CUCTEMY WM
oTAeNbHble ee YacTu;

- OeHTafibHble KOMMbIOTEPHbIE TOMOrPadbl, AatOLME BO3MOMKHOCTb BbIABUTb MosioXeHue, GOopMy, pasmepbl,
CTPOEHME U MONYYUTb UMDPOBOE TPEXMEPHOE M306paskeHWe Bcel 3y6oYeNtoCTHOW CUMCTEMbI, YeNoCTHO-ULEBOW
061acTH, BEPXHEYENIOCTHBIX Na3yX N BUCOYHO-HUMKHEYEIOCTHbIX CYCTaBOB NauueHTa 3a 04HO UCCeA0BaHMeE.

5.2. [InA peHTreHOBCKUX annapaTtos, npeAHa3HayeHHbIX AN KOHTAKTHOM CbeMKW oTAe bHbIX 3y6oB, pacyer
addeKTMBHON A03bl 06/yYeHMA NalMeHTa, NoABepratoLleroca AMarHOCTUYECKOMY MCCAef0BaHUIO Ha 3TOM Tune
annapaTtos, NpoBoAMTCcA AMB0 ¢ Nnomolbio Gopmynbl 4.1 ¢ UCNONb30BaHUEM M3MepeHHOoro 3HaveHua MAMN, ambo c
nomouibto  ¢opmynbl 4.2 € WUCNOMb30BAaHMEM 3HAYeHUs paaMaLMOHHOIO BbIXOAA annaparta. 3HayeHwus
KoaddpuumeHtoB Ky u K. Ana nepeyHa UCCNeAoBaHMIA, MPOBOAMMbBbIX Ha 3TOM TUME PEHTFeHOBCKMUX
CTOMaTO/I0OrMYECKUX annapaTtos, NpmeeaeHbl B Mpunox. 2 (tabn. 2.1).

5.3. Ha opTtonaHTOoMorpaduyeckmx PeHTreHOBCKUX annapaTtax MpoBOAUTCA MaHOpamHas CbeMKa 3yboB w
uedanorpadua. Pacuyetr 3¢pdeKTMBHOM [03bl 00/y4eHMA NaumeHTa, NoABEepratowerocs AMarHOCTUYECKOMY
MccnesoBaHMIO Ha 3STOM TUMNe annapaTos, NPoBOAMTCA MBO ¢ nomoubio popmynbl 4.1, inMbo ¢ nomoulbio Gopmybl
4.2. 3HayeHunn KoadodumumneHtToB Ky n K. ona nepeyHa uccnegoBaHUiA, NPOBOAUMBIX Ha 3TOM TUME PEHTrEHOBCKUX
CTOMaTO/I0rMYECKUX annapaTos, NpmeeaeHsbl B Mpunox. 2 (tabn. 2.2).

5.4. [leHTanbHbIA KOMNbIOTEPHbIN ToMorpad no3sosAeT NPoBecTu noctpoeHne 3D-06bemHOro nsobpaxeHms
BCEM CKaHMpyemoW o061acTm M OTAEeNbHbIX 30H 3yBOYENOCTHOMW CUCTEMbI B Pas3/IMUHbBIX PEXMMAX BM3yaan3aumu
KOCTHBIX U MATKUX TKaHel. PacueT apdpeKTUBHOM A03bl 061yHeHna NaumeHTa, NoABepraloLWeroca UCcneaoBaHnio Ha
3TOM TMMe annapaTtos, nNposoauTca Mb6o ¢ nomolubio popmynbl 4.1, nimbo ¢ nomouibio hopmynbl 4.2. 3HaveHua
KoadpduumeHtToB Ky n K. Ona uccnegosaHuit, NPoOBOAMMBIX Ha 3TOM TUMNE PEHTIEHOBCKUX CTOMAaTO/IOMMUYeCcKmX
annapatos, npusegeHsbl B Mpunox. 2 (Tabn. 2.3).

Mpumep 1.

CoenaH CHMMOK pesLLOoB BEpPXHEeM YentcTu Npu HanpsaKeHun Ha Tpybke 60 KB M 3HauyeHMM KosamyecTsa
anekTpuyectBa MA x ¢ = 1,6. B cooTBeTcCTBMM C NPOTOKO/IOM WCMbITAaHUMA 3SKCMAYaTaLMOHHbBIX MapameTpoB
PEeHTreHOBCKOro annapaTta paanauMoHHbIi Bbixod ana HanpaxeHua U = 60 kB coctasma R = 0,036 mlp x MZ/(MA X C).
Haxogum B Tabn. 2.1 Mpuaoxk. 2 3Ha4YeHne [,030BOro KO3ahdULMEHTa, COOTBETCTBYIOLLEE BbIOPaHHOMY pexumy K, =
55 MK38/(MIp x M?).

3HauyeHune apPpeKTUBHOM 403bl Y NaUMeHTa byaeT paBHO:

E =0,036 (MMp x M?)/(MA X c) x 1,6 MA X C X
X 55 (MK38/(MIp x M?)) = 3 MK3B.

Mpumep 2.

MNpoBeaeHa NaHOpPaMHas CbeMKa 3yboB Npu HanpsaxKeHun Ha Tpybke 64 KB. 3HaueHune NN coctasuno 15 clp x



2
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Haxoaum B Tabn. 2.2 MpuaoxK. 2 3HayeHMe [030B0ro KoadduuMeHTa, COOTBETCTBylOLULee BblIGpaHHOMY
pexnmy, Ky = 0,8 mk3s/(clp x cm?).

3HayeHue apeKTUBHOM A03bl Y NaLMeHTa ByAeT paBHO:
E=15clpx cm?x 0,8 MK3B/(clp x cm?) = 12 mK3s.
Mpumep 3.

MNpoBeaeHo wuccnegoBaHMe 3y60B HA AeHTaAbHOM KOMMblOTepHOM Tomorpade 3D  Accuitomo npu
HanpsaXeHuu Ha TpyoKe 80 KB, BpemeHU akcnosnumm 17 ¢ n Toke 4 MA. 3oHa o061y4eHunsa 60 x 60 mm. B cooTBeTCTBMMU
C NPOTOKO/JIOM UCMbITaHWUI 3KCNAYaTaLMOHHbIX MapameTpPOB PEHTIEHOBCKOrO annapaTta pagvaunoHHbIi BbIXo4 A
HanpsxeHua U = 80 KB coctasun R = 0,04 mIp x m*/(MA X c).

Haxogum B Tabn. 2.3 [MpunoxK. 2 3HayeHuMe L[030BOro KoadpduUuUMeHTa, COOTBETCTBYOLLEE BbIOpPaHHOMY
pexxumy, K. = 29 mk3s/(mlp x m?).

3HauyeHue apPpeKTUBHOM 03bl Y NaLMEHTa ByaeT paBHO:

E = 0,04(MIp x M%)/(MA x ) x 68 MA X C X
X 29 (MK38/(MIp x M%) = 79 mK3B.

6. OnpepeneHune appeKTUBHOM A03bl 06/1yYeHNA NaLUEeHTOB
npu npoBegeHUn UccnesoBaHUi Ha PeHTFeHOBCKOM
KomnbloTepHom Tomorpade

6.1. PacnpenenieHne MOr/OWEHHOM [03bl PEHTTEHOBCKOrO M3/ly4eHMA B Tene MauueHTa npu nposeaeHum
MEeLMLMHCKOIO UccnesoBaHMa METOA0M KOMMbOTEPHOM TOMOrpadumn CyLecTBEHHO OT/IMYAETCS OT TAKOBOFO Npu
MCNONb30BaHUM TPALULMOHHbBIX METOLOB PEeHTreHorpadum WAnM peHTreHocKonuu. B cayvyae KoOMNblOTEPHOWM
Tomorpadun (KT) pacnpepgeneHue MOrNOWEHHOW A03bl B uUccaeayemom obbeme 6onee ogHOpPOAHO 3a cyeT
pPOTaUMOHHOW reomeTpum ob6aydeHus. MNepenas A03bl OT KpaA K UeHTpy obnyyaemoro obbvema (4na cpegHux
pa3mepoB Tena YesioBeKa) cocTaBnneT 2 - 3 pasa, B TO BpeMa Kak A18 TPaaMUMOHHbIX METOA0B peHTreHorpadum mau
peHTreHoCKoNMu nepenag Ao3bl B NnepeHe-3aaHen reomeTpum obaydyeHma naymeHTa B 5 - 10 pas 6onblue.

6.2. OCHOBHbIMW [O3UMETPUYECKMMUM NapaMeTpamu Npu nposegeHnn KT asastotca:

- KOMMbloTEPHO-TOMOrpaduyecknn mHaekc aosbl (Computed Tomography Dose Index, manee - CTDI) -
uHTerpan npodmna Aosbl 3a 0AMH 060POT PEHTIEHOBCKOM TPYOKM, HOPMAZIM30BaHHbIA K LUMPUHE PEHTFEHOBCKOIO
nyya. CAyXMT mepoit NOrnoweHHOW n[03bl U3y4eHMA 3a OAMH O0OOpPOT PeHTreHOBCKOW Tpybku. fsnsertca
€IMHCTBEHHbIM HEMNOCPEACTBEHHO U3MEPAEMbIM A03MMETPUYECKUM napametpom npu KT. EgMHuua namepeHms -
Mmlp. BenuumHa CTDI onpegenseTca TEXHUYECKMMM NapameTpamu npoTokona KT-uccnegoBaHus (cuna ToKa M
Hanps»XeHne PEeHTreHOBCKOW TPYOKW, Bpema poTaLuu, KOAIMMauMA cpes3a), KOHCTPYKTUBHbIMU OCOBEeHHOoCTAMM
CKaHepa (reomeTpuyeckas 3PpPeKTUBHOCTb AeTeKkTopa, GUAbTPaLMA PEHTTEHOBCKOrO WM3/lyYeHUs) U He 3aBUCUT OT
XapaKTEPUCTUK NALMEHT];

- npousBegeHne 03bl Ha aaunHy (Dose Length Product, ganee - DLP) - aBnseTca mepoit NOrnoLweHHon A03bl
n3ny4yeHua 3a Bce KT-nccnegosaHme € y4eTOM AJ/IMHbI CKaHMPYEMOI 061aCTU U KOAMYECTBa CKaHMPOBAHWUIA. ABnAeTcA
Npoun3BO4HbIM pacyeTHbIM NapameTpom oT CTDI. EaHnua namepenma - mIp x cm;

- 3¢ PeKTNBHAA 4033 ABNAETCA NPON3BOAHbLIM PACYETHbIM NAaPamMeTPOM OT 3HayeHus DLP.

6.3. MeToa oueHKM 3ddeKTMBHOW A03bl Npu nposedeHun KT-uccnenosBaHMA OCHOBaH Ha M3MepPeHMAX
NnorfoWeHHoW [03bl B pU3MYeckux daHTOMax, UMUTUPYIOLWMX TeNo naumeHTa. M3amepeHus npoBoasTca B
COOTBETCTBMM CO CneumanbHO MeTOAMKON B TOMOTEHHbIX UUAUHOPUYECKUX (aHTOMaX, W3roTOB/MEHHbIX M3
noAMmeTUAMETaKkpunaTa. Ana MoaenmMpoBaHUA B 3TUX Lensax Tena geter (0 - 15 net) daHTOMbI A0NKHbI UMETb
anameTp 16 cm. Teno B3pOC/IOro YenoBeKa pa3bmnBaeTcs Ha ABe aHaTOMUYecKue YacTu (rofioBa + wesA U TyNoBULLE),
KOTOpble MOAENMPYIOTCA UMAUHAPAaMKW anameTpammn 16 cm 1 32 cM COOTBETCTBEHHO. M3mepeHnsa npounsBoasaTca B



yeTblipex ToYKax Ha rnybuHe 1 cm u B ueHTpe dpaHToMa. o pesynbTaTam M3IMEpPEeHUn onpeaenseTca B3BeleHHoe
3HayeHue CTDI,, B CKaHMpPyeMOM c/ioe, ABAAIOLLEECA OLLEHKOM cpeaHel NorioweHHOM 403bl B 3TOM C/I0€ 32 OAMH
060pOT PEHTreHOBCKOM TPYOKMU:

CTDlI,, :%CTDIC +§CTDIp, MmI'p, (6.1)

roe:

CTDI, - pe3ynbTaTt UsmepeHus B LieHTpe paHToma (mIp);

CTDlI, - cpeaHee 3HayeHMe pe3ybTaToOB M3MEPEHUI B YeTbipeX TOYKax Ha rnybuHe 1 cm B daHTome (MIp).
3HayeHne CTDI, 3aBUCUT OT OM3IMKO-TEXHUYECKUX XaPaKTEPUCTMK annapaTtypbl (HanpaxKeHua Ha TpybKe,

bUNbTPaUUK, TONWMHBI CKaHa M A4p.) U NPONOPLUOHANbHO 3HAYEHUIO KOMYEeCTBa 3/1eKTpuyecTtsa (MA X c) 3a oauH
CKaH.

6.4. Mpn TEXHONOTMKU NOCNEA0BATE/IbHOIO CKAaHWPOBAHMA ANA XapaKTEPUCTUKM UCCNef0BaHMA onpenenstor
3HaueHWe MPOM3BEAEHUA [03bl Ha AJIMHY CKAHMPOBAHMA MPU UCCAEL0BAaHMM COOTBETCTBYIOWEN aHAaTOMUYECKOM
cekumnn (uHaekc "i") DLP; (mIp x cm):

DLP =CTDI-d -N - I, mIp-cm, (6.2)
roe:

n
CTDlw - HOPMMPOBAHHOE Ha eaMHULY MA X C 3HaYeHMe B3BEeLIEHHOro KOMMbIOTEPHO-TOMOrpaduyeckoro
WHAeKca go3bl (MIp/MA X c);

d - TonWwmHa cKaHa, cm;
N - yncno ckaHoB.;
| - 3HaYeHMe MA X C Ha OAMH CKaH.

6.5. MpY CNUPanbHON N MHOTOCPE30BOM TEXHOIOMUAX CKAHNMPOBAHMA YacTO YBE/IMYMBAIOT CKOPOCTb ABUKEHUA
CTONa NaUMEHTA, YTO MPMBOAMT K MPOMNOPLMOHAAbHOMY CHUMKEHMIO 403bl ero 06aydYeHus. [na XapaKTepuUCTUKU
CKOPOCTM ABUMKEHMA CTONA NALMEHTA MCNOJb3YIOT TaKOM TEXHUYECKMIA NapameTp, KaK NuTY. MUTY - 3TO OTHOLWEHUe
caBura crona 3a nosHyto (360°) poTaumio PEHTreHOBCKOW TPY6KM K 0bLel KoNAMMauMKn Myyka PeHTreHOBCKOro
nsnyyeHua. Nuty (ganee - p, OTH. e4.) paccymTbIBaOT No dopmyne:

Ad

= N_T’ (63)

P

roe:

Ad - cpgur crona 3a NOJIHYIO POTALMIO, CM;

N - yncno KaHanos cbopa MHPOPMALLMM (KOSIMYECTBO CKAHMPYEMbIX 33 O4HY POTALMIO CPE3OB);
T - ToNWwMHa cpesa, onpegensemas GpU3MYecKon KoATMMaLNEN, CM.

[lo3MMeTpUYECKMM NapaMeTpoM, YUUTbIBAIOWMM BAUAHME NUTYA Ha A03y 0baydeHuA, aBaseTcA 06bemMHbIn
B3BEeLWEeHHbIN nHAeKC - CTDI,,;, KOTOPbIN paccunTbiBaloT No Gopmyne:

CTDI,, = CT—E'W, mlp, (6.4)



roe:
CTDI,, - B3BeLleHHOE 3Ha4YeHMEe KOMMbOTEPHO-TOMOrpadMUYECKOro MHAEKCa A03bl;
p - 3Ha4YeHMe NuTya.

6.6. [1na xapaKTEPMUCTUKM NOTNOLLEHHON A03bl U3/lYYEHUS 33 i-0e CKaHMpOoBaHMe 3HaYeHue DLP; paccunTtbiBatoT
no popmyne:

DLP; = CTDI,o X Lj, M[p x cm, (6.5)

rae L - AnvHa i-i1 06,1acT CKaHMPOBaHMA.

3HayeHue DLPyy, XxapakTepusytouiee NOrAoWEeHHYO0 403y M3nydyeHua 3a Bce KT-uccnegosaHme, paccymtbiBatoT
no popmyne:

DLP,, =Y DLR, mlp-cu, (6.6)

rae:
DLP;.: - nponsBeaeHune ao3bl Ha gAnHy 3a Bce KT-nccnepgosaHune, mIp x cm;

i - KO/INYECTBO CKaHMPOBAHMUN.

Cvmson )y 03HAYaEeT, YTO CYMMMUPYETCs BKNAL B 03y 061yYeHUs BCEX i-X CKAHMPOBAHMI B paMKax AaHHOrO
KT-uccnepgoBaHua (Hanpumep, NpyY CKaHMPOBAHUWN HECKOJIbKUX aHaTOMMYeCKMX obnactel uam npu uccnenoBaHum
00 W nocsie BHYTPUBEHHOTO BBEAEHWNA KOHTPACTHOrO BewecTBa). 3HayeHusa DLP,, u DLP; oTobpaskatoTcs Ha KOHCOU
KOMMNbIOTEPHbIX TOMOrpados, nponsseaeHHbIx nocae 2002 r. Ecan nonHoe KT-uccnepoBaHMe COCTOUT M3 OOHOTO
CKaHupoBaHuA, To DLP,,, = DLP,.

6.7. dddeKkTMBHaAA [03a ABNAETCA NMPOU3BOAHbIM PACYETHbIM MapameTpPom OT 3HadeHua DLP. Ona pacyeta
apPeKTUBHOM A03bl MCNOb3yeTca popmyna:

E=>Y DLP ey, 136, (6.7)

roe:

DLP; - npon3sBegeHue fo3bl Ha A/IWHY 33 i-€ CKaHMpoBaHue, MIp X Cw;

i
€oLp - 4030BbLIN KOIDPULMEHT ANA i-i1 aHaToMMYecKoii obnacTu (Tabn. 6.1), m38/(MIp X cm).

[
M3meHeHne 3HauyeHua koadduumenta €pp B 3aBMCMMOCTM OT obnacTm uccnegosaHMA 06YCIOBAEHO

i
pacnpefeneHMem paguouyBCTBUTEIbHBIX OPraHoB B Tesle YenoBeKa. 3HaueHus Koapduumenta €pp ana B3pocabix
nauMeHToB NpeacTasfieHbl B Taba. 6.1.

Tabnvua 6.1

3HAYEHMA 0O30BOI0 KO3OPULIMEHTA e|I;)|_p B 3ABMCMMOCTH
OT OBJIACTU UCCNTEAOBAHMA A1A B3POC/1bIX MALMEHTOB

i
ObnacTb nccnegosaHua 3HayeHue f030B0Oro KoadpdmuUmneHTa, €oLp, m38/(Mlp x cm)




FonoBa 0,0023
Llesn 0,0054
lpygHaa KneTka 0,017
bptowHaA NonocTb 0,015
Manbliii Ta3 0,019

Ecnun ckaHupoBaHMio Bo Bpems KT-uccnenoBaHuA nogsepranacb TOAbKO oA4Ha M3 YacTel Tena (Tabn. 6.1), To
pacyeT 3pPeKTUBHOI A03bl yNPOLLAETCa:

E = DLP x epp, M38, (6.8)

rae ep.p - A030BbI KOIPPULMEHT ANA COOTBETCTBYIOLLEN aHaTOMMYecKol obiactun, m3s/(mIp x cm).

OueBMAHO, YTO NPU MUCMNONL30BAHUMN TEX Ke NapameTPOoB MNpoLeaypbl 3HayeHne apPpeKTUBHON [03bl Y AeTel

i
6yfeT Bbllle U3-3a MeHblUero pasmepa Tena. B 1abn. 6.2 npuseseHbl 3HaUYeHUA [0308BbIX KoappuumeHToB Epp ana
AeTeil pas3/MyHOro BO3pacTa B BWAE COOTBETCTBYHOLLMX MHOMMUTENEN MO OTHOWEHWI0 K KoapdpuuMeHTam Aann
B3POC/I0r0 NaumeHTa.

Tabnuua 6.2

OTHOCUTENbHOE YBETMYEHUE KO3®PULMEHTOB e||3|_p Y OETEN
PA3/TMHHOIO BO3PACTA MO OTHOLWWEHUIO K B3POC/1bIM

Bo3pact nauneHTa O6nacTb uccnefoBaHMA
fonosawn | pygHan bptowHan
wesn KNeTKa NosoCTb U Tas
B3pocnble 1,0 1,0 1,0
OT TpMHaAUATM A0 CEMHALATK NeT 1,1 1,1 1,1
OT BOCbMM A0 TPMHAALUATK NeT 1,3 1,4 1,5
OT Tpex Ao BOCbMK net 1,7 1,6 1,6
OT nonyroga Ao Tpex net 2,2 1,9 2,0
OT HOBOPOXAEHHbIX 40 NOAyroga 2,6 2,2 2,4

Mpnmep 1.

MpoeeaeHo KT-nccnepoBaHWe rPyAHOM KAETKU Yy B3POCNOro naumeHta. 3HadeHue DLP = 210 mlp x cm.
Onpeaennm 3HauyeHue 3pPekTUBHOM A03bl No Ppopmysie 6.8: E = 210 mIp x cm x 0,017 = 3,6 m3B. Mpn Takom XKe
3HayeHuun DLP 3HaueHune addeKTuBHON A03bl y pebeHKa 10 net 6yaeT pasHo: E = 210 mlp x cm x 0,017 x 1,4 = 5,0
m3B.

Mpumep 2.

B xope KT-uccneposaHus 6bl10 BbINONHEHO CKAaHMPOBAHWE LWEU U TPYAHOM KNEeTKM y B3POC/AOro MaumeHTa.
Mpw cKaHWpoBaHMK Wwewn 3HadYeHne DLP; coctaBmio 470 mIp X cm, @ NP CKAHUPOBAHUM FpyaHOM KneTku - 400 mIMp x
cm. Onpegennm 3HaveHme adpdpeKkTnBHOM A03bl No dopmyne 6.7:



E=470 m'p x cm x 0,0054 + 400 mI'p x cm x 0,017 = 9,3 m38.

7. Onpepenenne 3¢ppeKTUBHON A03bl
M MaKCUMaJIbHOI NOrNOLLEHHOW A03bl B KOXKeE Y NALUMEeHTOB
npu NnpoBeAeHUU UHTEPBEHLMOHHbIX UCCNeA0BaHUMN

7.1.K UHTEPBEHUMOHHbIM NCCIEA0BAHUAM OTHOCAT PEHTIrEeHO/IOTNMYECKME NCCnenoBaHnA, XapakTepusyrowmeca
C/IOXKHOCTbO npoBeageHnA wmnn BBegeHMEM B OpPraHM3am OOMNOJIHUTENbHbIX BeWecTB U ﬂpMCl‘IOCO6I’IEHMﬁ. Kak
npaBunao, 3TO XUPyprm4eckne BmellaTenbCtea, NpoBognmMblie HPECKOXHbIM NyTeM C NCNOJIb30BaHNEM CNeLnabHbIX
WHCTPYMEHTOB NOA4 KOHTPO/EM pEHTI'EHOBCKOﬁ BU3yannsauunu. 3TN nccneaoBaHMA MOXKHO nogpasaenntb Ha ABa
Knacca: AnarHoCTtn4eckne n tTepaneBTnuyeckmne. TepaHEBTMHECKMe MHTEPBEHLUMNOHHbIE UCCNeENOBaHNA NPEACTABNAAKOT
coboli PeHTreHosorn4eckne nccaengosaHna, CoeMellleHHble C XUpyprmyeCkKumm neyebHbIMU MaHUNyNAULNAMNA.

7.2. Mo cpaBHEHUIO C 06bIYHbIMU PEHTIEHONOMMYECKUMM UCCeA0BaHUAMM NHTEPBEHLMOHHbIE NCCeA0BaHNA
XapPaKTePU3YOTCA 3HAYNTENBHO 6OMbLIMMM YPOBHAMM 061y4eHNS NALUNEHTOB. PUCK BO3HMKHOBEHMA CTOXAaCTUYECKUX
adpdekToB BCAeacTBue 06/y4eHMs MNaUMEHTOB OLEHMBAlOT C Nomouwbio 3pdeKTMBHOM A03bl. Mpu npoBeaeHUM
HEKOTOPbIX MHTEPBEHLUMOHHbIX UCCAeA0BaHUI CYyLLECTBYET PUCK BO3SHUMKHOBEHUA OETEPMUHUPOBAHHbIX 3PPeKToB
KOXK (aputema, anunaums). Mopor BO3HUKHOBEHWS BPEMEHHOM 3pUTEMbl COOTBETCTBYET MOMIOWEHHON ao3e
M3Ny4YeHMA B KOXKe, paBHOW 2 Ip, a MOpor MNOCTOAHHOW 3anuaAuun - 7 [p. Takum obpasom, Npu NpoBeseHUm
MHTEPBEHLMOHHbIX UCCNed0BaHUI HEOOXOAMMO KOHTPOIMPOBATL 3HAYEHUS ABYX NapamMeTpoB: 3dPEeKTUBHOM A03bI -
N8 ONTMMM3ALMM  MPOBEAEHUA UCCNef0BaHMA C  LEAbl0 CHUMKEHMA pPUCKA BO3HWKHOBEHWMA OTAANEHHbIX
nocnencTBun  (ctoxactuyeckux 3¢pPeKToB) M MaKCMMaNbHOW MNOrNoWeHHOW Ao3bl B Koxe (MMNAK) - ans
npeaoTBpaLLEHNS BOSHUKHOBEHUA AETEPMUHUPOBAHHbIX 3G DEKTOB.

7.3. OnpegeneHne 3dpdeKkTMBHOMW [03bl M MIMOK nauMeHTOB NpW NPOBEAEHUM AMArHOCTUYECKUX U
TEepaneBTUYECKUX UHTEPBEHUMOHHbBIX PEHTITEHO/NIOTMYECKMX WUCCAeA0BaHWMIA  OCHOBAHO HA  MCMOAb30BaHUM
pe3ynbTaToB M3MEpPeHU npousBedeHus [03bl Ha nsowaabs MNAM ¢ nomouwblo NPOXOAHOM Kamepbl 3a Bpema
nccnefoBaHuA.

7.4. 3HayeHMe 3¢GGEKTMBHOW L[03bl Yy B3POC/AOro NAuUMEHTa 33 BpemsA MPOBEAEHUA MHTEPBEHUMOHHbIX
nccnef0BaHW onpeaenseTcsa ¢ NOMOLLbIO BbiparkeHus (4.1). 3HayeHus KoadduumeHTa nepexoda Ky B 3aBucumoctu
OT aHOAHOIrO HaMnpseHWa Ha PEeHTreHOBCKOM TpybKe MpuBeAEHbl ANA Pas/iNYHbIX BUOOB WHTEPBEHLMOHHbIX
nccnenosaHuii B Tabn. 3.1 - 3.6 Mpunoxk. 3. 3T 3HaYEHUA UCNOAb3YIOT A8 pacdeTa 3PPeKTUBHOM A03bl Y B3POCbIX
NnauMeHTOB MPW NPOBEeAEHUN KaK AMArHOCTUYECKUX, TaK M TepaneBTUYECKUX MHTEPBEHLMOHHBIX UCC/Ien0BaHUNA.
3HaueHune Ky ANA NpomMexkyToYyHOro 3HayeHus aHOAHOro HanpsXeHusa Ha PEeHTreHOBCKOMW TpybKe onpegenserca c
NOMOLLbIO IMHENHON MHTEPNONALMK, KaK B N. 4.4.5.

S
7.5. 3HayeHne MIMAOK nauymeHTa Dmax 3a BpemAa nNpoBedeHUMA WHTEePBEHUMOHHOINo uccnenoBaHuA
onpeaenaeTca ¢ MOMOLLbIO BbIpaXKeHUA:

D’ =®-K;, mlp, (1.1)

roe:

® - nsmepeHHasa sennuunHa NAM, Np x cm’;

S
Kd - KoapPUuLMeHT nepexosa OT U3MmepeHHoro 3HavyeHua MNAM K MakcMManbHOW NOT/NOLWEHHOM A03€e B KoXe
2
nauuwenTa, Mp/(Fp x cm?).

s
3HayeHuA Kd MaJio 3aBUCAT OT HAMpPsXKEHUs Ha aHOoLe PEHTreHOBCKON TPybKM (cnekTpa usnyyeHus) u
nosTomy npusegeHbl B Tabn. 3.7 - 3.9 Mpunox. 3 BHe 3aBMCMMOCTM OT 3TOro napametpa. [ns uccnesoBaHWi

COCYZ0B CcepAua 3HayeHwus de CYLWLECTBEHHO pPa3/MYalOTCA AN AMATHOCTUYECKMX W TepaneBTUYEeCKMX
WMHTEPBEHUMOHHbBIX UccienoBaHmuit. KoHtpons MMAK naumeHTa npyv NpoBeAeHUU MHTEPBEHLMOHHBIX UCCIef0BaHMUMI
KOHEYHOCTEl He NPOoBOAWTCA, T.K. €e 3HauyeHue Mpu 3TOM BUAE WUCCNeLOBaHWA He npubaukaeTca K nopory
LEeTepPMUHMPOBaHHbIX 3¢ dEeKTOB.



7.6. Mpu npesbllEHMM B X04€ NPOBEAEHUA UHTEPBEHLMOHHbIX MCCNEA0BAHNIN KOHTPOIbHbIX 3HadeHui MAT,
npuseaeHHbIX B Tabn. 7.1, BO3HMKAET 3HaUMTEIbHAA BEPOATHOCTb BOSHMKHOBEHUA KOXHOW 3pUTEMbI Y NaLMeHTa.
Mpy NpeBbllEHUM KOHTPOAbHbIX 3HayeHwuin MAN cneayer HabAlAaTb 33 COCTOAHMEM KOXM MauUMeHTa B MecTe
BO3MOXHOr0 nepeobayyeHns B TedeHme 14 gHelt n npyu HEO6XOAMMOCTU NPUMEHATL TepaneBTUYECKNe Mepbl.

Tabnuua 7.1

KOHTPOJ/IbHbIE SHAYEHWA NAN 414 NPEAOTBPALLEHNA
OETEPMWUHUPOBAHHbIX 9PDEKTOB B KOXE

Bug nccneposaHuA KOHTpoONbHbIE
3HadveHuna NAnM,
Mp x cm’

AHrmnorpadua cocyfoB cepglLa 600
AHrMonnacTuKka cocyaos cepala 300
AHrnorpaduma cocyoB ronoBHOroO Mo3ra 1 KapoTUAHbIX 30H 300
9mbonunsauymna cocyaoB ro0BHOro Mo3ra 300
[narHocTrKa opraHoB 6pLOLWHOM NOAOCTU M MANOro Tas3a 500
JleyeHne opraHoB H6PIOLWHON NOJOCTU N Maoro Ta3a 500

7.7. B npaKTMKe MpoOBeAEHMA WHTEPBEHLUMOHHbIX WCCNedO0BaHMA CcledyeT WCNoab30BaTb ciedylolimne
OCHOBHbIE NMYTU CHUXKEHUS YPOBHEN 061y4YeHNs NAUMEHTOB:

- MWHWMaNbHOE BPeMA MNPOBEAEHWA PEHTTeHOCKOMUM, OCOBEHHO C BbICOKOM MOLLHOCTbIO A03bl, M
MWHUMaNbHOE KO/IMYECTBO CHUMKOB 33 UCCNeA0BaHUE;

- KaK MOXHO MEHbLLMI TOK U KaK MOXHO 60/1ee BbICOKOE HanpsaKeHne Ha aHo4e PEHTIeHOBCKOW TPYBKHU;

- pacnonoXxeHue pEHTFeHOBCKOﬁ pr6KM KaK MOXHO Aanblle OT NauneHTa, a NnpunemMmHuKa M306pa)KeHMFI KaK
MOXKHO 6anxKe K nauymneHTy;

- KOAanmauuna nyyka n3nydyeHma A01KHa CTPOro COOTBETCTBOBATL pa3dmepam MCC}'IeLI,YEMOﬁ 06}'IaCTM;

- YMEeHbLIEHNEe B pPeXume peHTreHorpadum 4actoTbl CbeMKU (KONMYECTBO KadpoB B CeKyHay) Ao
HeobX0AMMOro M A0CTaTOMHOIO YPOBHS;

- MO BO3MOXHOCTU NEPUOLMYECKM MEHATb Yro/l HaK/NOHa PEHTTEHOBCKOM TPYBKM B X04e UCCNea0BaHus;

- B OCHOBHOM pa6OTaTb B pexXunme HU3KOM MOLWHOCTN A03bl U3NYHYEHUA, A PEXUMbI cpe/J,Heﬁ M BbICOKOM
MOLWHOCTHN A03bl N3ZTYyHEHUNA NCNONBb30BATb TOJZIbKO AN1A KPYMHbIX NaUMEHTOB.

8. OnpepeneHne appeKkTUBHOI [,03bl 061yUEeHUA NALMEHTOB
npu nposegeHMn mammorpadpum

8.1. K npoBegeHnto Mammorpadum npesbasasioTca cneuunanbHble TpeboBaHus:
- UCMONb3YIOTCA PEHTTEHOBCKME TPYOKM C MONMBAEHOBBIM, POAMEBLIM U BO/IbGPAaMOBLIM aHOLOM;

- B KayecTBe GWUIbTPOB MCMOJb3YIOT MAACTUHbLI M3 MoanbaeHa (TonwmHoi 30 MKm), poausa (25 MKm) nam
nannagus (40 mMkm);

- Hanps)KeHue Ha aHode TPYOKM J0/KHO BbITb HM3KUM (22 - 35 KB);



- pacctoAaHMe OT $OKyca PEHTFEHOBCKOM TPYOKN A0 NpUeMHMKA U3obparkeHna He A0MKHO ObiTb meHblue 60
CM.

CornacHo coBpemeHHbIM MeXAYHapOAHbIM KPUTEPUAM KadecTBa npoBedeHMs Mammorpaduu BxogHas A03a
Ha MOBEPXHOCTU MOJIOYHOM Kenesbl (TONWMHON 5 CM B COCTOAHUM KOMMPECCUn) He A0/KHA NpeBbiwaTtb 10 mIp.

8.2. Mpoueaypa oueHKK 3PpPEeKTUBHOM [,03bl 061YYEHUA NAUMEHTA NPU NPOBEAEHUN Mammorpadum cocTouT
U3 cllegyroLmx 3Tanos:

- onpegenaloT 3HAaYeHWe BXOAHOM A03bl B Bo3ayxe (6e3 yyeTa obpaTHOro paccesiHMA) Ha MOBEPXHOCTU
MOJIOYHOMW }Kenesbl;

- paccymMTbIBAOT CpeLHee 3Ha4YeHME NOMNOLWEHHOM A03bl B MOJIOYHOWN Kenese;
- paccynTbIBAlOT 3HaUYeHUe 3PpPeKTMBHOM A03bI.
8.3. [ina onpeaeneHma 3Ha4eHUsA BXO4HOM NOBEPXHOCTHOM A,03bl D;o; MCNONBL3YIOT:

- 3HayeHune NAN (clp x CMZ), M3MEPEHHOE C MOMOLLbIO MPOXOAHOM MOHM3ALMOHHOM Kamepbl. M3mepeHue NN
HeobXo4AMMO MPOU3BOANUTL BMJIOTHYHO K MOJIOYHOM Kesiese Ha CbeMOYHOM CTONAMKe. [na nonyydeHwus 3HavyeHusA
BXOZHOM 403bl UCMOJIb3YIOT Gopmyy:

D,.. 210@, mlp, (8.1)

rae S - naowaab ny4ykKka n3nyd4yeHuma B NJ1OCKOCTU npoxop,Hoﬁ MOHMBaLLMOHHOﬁ Kamepbl, CMZ,'

- 3HauYeHWe PaJMaLMOHHOrO BbIXoJa R peHTreHoBcKoro msnyuatens, (MIp x m?)/(MA x c). [na nonyyeHus
3HAYeHUA BXOAHOM A03bl UCMONB3YIOT hopmyny:

4
=R G lp, (82)
(L-1)

roe:
L - paccTosiHue oT dpoKyca TpybKKM A0 NOBEPXHOCTU CbEMOYHOTO CTOJIMKA, CM;
| - TONWMHA MONOYHOW Kenesbl B COCTOAHUN KOMMPECCUU, CM;

i - TOK PEHTreHOBCKOM TPYOKU, MA;

t - Bpems npoBeaeHUs ucciesoBaHus, C.

8.4. [ina uenei pagnaLMoHHOM 3aWmUTbl HEOBXOANMO ONPeaenmnTb cpegHee 3HaYeHWe MOr/IOLLEHHOW A03bl B
MOJIOYHOW Kenese D,. TaK Kak npy mammorpadum UCNosib3yeTcs HU3Ko3HepreTuyeckoe GOTOHHOE U3TyYeHUe, ero
ocnabneHne no o6bEMY MOMIOYHOM Kenesbl byaeT 3HaunTenbHbIM. KoaddpuumeHT nepexosa oT 3HAaYEHUA BXOLHOM
[,03bl Ha NOBEPXHOCTN MONOYHOM Kesesbl K cpegHen Ao3e B MOJIOYHOM Kenese K, 6bin onpeaeneH Ha OCHOBAHUU
pacyeToB U (GaHTOMHbIX 3KCMepuMmeHTOB. Ero 3HayeHMe B AManasoHe WCNoJib3yemMblX KOMOWHAUWMA aHOAHOro
Hanps>KeHna u GuAbTpaUMM M3NydYeHus Bapbupyetca B npegenax ot 0,09 go 0,6, B 3aBUCMMOCTM OT aHOAHOrO
Hanps»KeHua Ha Tpybke U v TONLLMHBI KOMNPECCUPOBAHHOW rpyam. 3HaueHusa KoapouumenTa K, npveeaeHbl B Tab.
8.1. Takum obpasom, cpegHee 3HayeHWe MOIOLEHHONM A03bl B MOIOYHOW Kesie3e PacCYnTbiBaeTC Caesyowmm
obpasom:

D, = Ky X Dgy, MIp. (8.3)
Tabnuua 8.1

3HAYEHUA KOIPDULIMEHTA K, 419 PACYETA CPEAHEN MOTOLWEHHOM



[03bl B MOJIOYHOWM XKENE3E

TonwmHa KombuHauma aHog muweHn + duabtp
<1> rpyam
B Mo + 30 mkm Mo Mo + 25 mkm | W + 60 mkm Mo; W + 50 mkm Rh;
COCTOSIHUM Rh Rh + 25 mkm Rh; W + 40 mkm Pd
Komnpeccu Mo + 25 mkm Rh
n(l), cm
U=25-29kB|U=30-35kB| U=30-35kB U=22-30kB U=22-30kB
2 0,43 0,47 0,51 0,47 0,54
4 0,24 0,26 0,29 0,26 0,32
6 0,15 0,17 0,19 0,17 0,21
8 0,11 0,13 0,14 0,13 0,15
10 0,09 0,10 0,11 0,10 0,12
<1> [Ana nNpoOMEXKYTOYHbIX 3HAYEHMA TOAWMHBbI Fpyan cneayetT MNo/Ab30BaTbCA JIMHENHOM
WMHTepnoaauuen TabNYHbIX 3Ha4YeHUI, Kak B n. 4.4.5

8.5. lna oueHKM BKNaga B 3PPEeKTUBHYIO A03y 06/y4eHMs MOJIOYHOMN Kenesbl HeobxogMMOo 3HayeHue
cpeaHen 3KBMBANEHTHOM O03bl B MOJIOYHOM Xenese H, YMHOXWUTb Ha B3BewwuBatowmi ¢aktop wr = 0,05. Mpu
OLUEeHKe 3HauyeHuAa 3PPEeKTUBHOM [03bl BKAAZOM 06ayd4eHUA [OPYrUX OPraHoB OT PACCEAHHOro M3/y4YeHus
npeHebperatoT. Takum 06pa3om, C y4eTOM TOTO, YTO YMC/IEHHOE 3HaYeHMe B3BelnBatoLero KoaddumumeHTa wy 419
GOTOHHOrO M3/lyYeHUA NPUHATO PaBHbIM eauHuUe, 3HaYeHue 3GEKTUBHOW O03bl PACCUMTLIBAETCA C/eAyHOWMM
obpasom:

E=0,05H, = SOO'R'KW; W
(L-1)

i-t, m36, (8.4)

roe:

H,. = Dy X Wg, M38;
wg =1 38/Tp.
Mpumep.

[aHo: KombuHaumMa aHog TPYOKN/dunbtp - Mo/Mo; HanpsaKeHue Ha TpybKe - 28 KB; 3HaYeHne 3KCno3numm -
40 MA x c; paccToaHuMe oT ¢OKyca TPYOKM [0 MOBEPXHOCTU CHLEMOYHOFO CTO/IMKA pPaBHO 65 cm; ToAWMHA
KOMMPEeCcCcMpoBaHHOM rpyam - 6 cm.

3HayeHMe paAMALMOHHOIO BbIXOAA Oepem M3 MPOTOKO/AA MCMbITAHUI 3KCMIYaTaLMOHHbLIX MAapameTpoB
PEHTTEHOBCKOro annapata. [onycTm, 4To oHo pasHo 0,03 (MIp x m°)/(MA X c). 3HauyeHue KoadduLmeHTa K, bepem
13 1abn. 8.1, oHo paBHo 0,15 ana | = 6 cm. PaccuntbiBaem E no popmyne 8.4:

~ 500-0,03-0,15-40
(65— 6)2

=0,026 m3s.

9. OnpegeneHune 3¢ peKTUMBHOM [,03bl 06/1yueHUA NALMEHTOB
npuv NpoBeAEHUMN YA,aPHO-BONHOBOI INTOTPUNCUMN

9.1. [OuCTaHUMOHHAA YyAAPHO-BOJIHOBAA JIMTOTPUNCUA - COBPEMEHHbLIA HEWHBA3MBHbLIM METOZL JievyeHus
MoYeKameHHoMN 6osie3Hn. CyTb MeToZa 3aK/ovaeTcs B ApobJeHUN KOHKpeMeHTa (KaMHA) yAapHOMN aKyCTUYEeCKoM



BOJIHOM, NpoxoAAllei Yyepes Teno naumeHTta. [pobieHne KamHel B Moyke (a TaKKe B MOYETOUYHMKAX U MOYEBOM
ny3blpe) NPOBOAMTCA C MOMOLLbIO CMeunanbHOro annaparta - AMToTpunTepa. Annapat reHepupyeT yaapHYO BOJHY,
boKycMpyeT ee B y3KOHaMNpaB/ieHHbIN Ny4yoK 1, 6aarogapa peHTreHoBCKOMy Man Y3M-HaBeaeHuo, HanpasaseT ero
NPAMO Ha KaMeHb.

9.2. MNpn npoBefeHUN [MATHOCTUKM W JIeYEHUSs METOLOM YAAPHO-BOAHOBOW JIUTOTPUMCMM MOFYT ObiTb
MCNONb30BaHbl MNOAA U3/lyYeHUs pasHoro guameTpa (17, 22 n 33 cm) ¢ HanpsAXKXeHnem Ha Tpybke B ananasoHe 70 -
100 kB. Ob6nactblo MccnefoBaHMA ABAAIOTCA MOYKWU, MOYEBOM My3blpb M MpUAEratowmMe opraHbl U TKaHW. AnnapaT
MOXKeT paboTaTb KaK B PEHTTEHOCKOMUYECKOM PeXKMME, TaK U B PEXUME CHUMKOB.

9.3. Pacuet addeKTMBHON A03bl 06NYYEHUs NaALMEHTA NPW NPOBEAEHUN ANATHOCTUKM U NeYEHUA METOLO0M
Yy43apHO-BOIHOBOW NUTOTPUNCUKN NpoBoauTca Mbo ¢ nomoubto dopmynbl 4.1, ninbo popmynbl 4.2. CpegHue (BHe
3aBMCMMOCTM OT AMAMETPA NOAA U3IYYEHUA Ha NPUEMHUKE M306paxkeHus) 3HaueHna KoadpduLmeHToB nepexoda Ky
n K. 4ns nepeyHs pexmmoB nccaenoBaHuii npmseaeHsl B Tabn. 9.1.

Tabnmua 9.1

CPEOHWE 3HAYEHNA KOPPULMEHTOB MEPEXOOA Ky 1 Ke
ONA PACYETA 3ODEKTUBHOW A03bl Y NAUMEHTOB NMPU NPOBEAEHUM
YOAPHO-BO/THOBOW JIMTOTPUMNCUN

HanpskeHune Ha ObnacTtb nccnegoBaHUA - MOYKK ObnacTtb UcciegoBaHUsS - MOYEBOM
Tpy6Ke, KB ny3bipb

Ke, MK3B/(MIp X M%) |  Kg, MK3B/(cTp X | Ke, MK3B/(MIp x M%) | Ky, MK3B/(clp X

cm?) cm’?)

70 150 2,0 210 2,6

80 180 2,5 240 3,1

90 200 2,7 260 3,4

100 230 3,0 300 3,9

Mpumep 1.

MNpoBeAeHO wccnenoBaHWE M /leYeHME MOYeK NpPUM Hanps:KeHuu Ha Tpybke 70 KB. 3Hauenwe MAMN 3a
nccneposanve coctasuno 700 cfp x cm’. Haxogum B Tabn. 9.1 3HauyeHue KoabdULMEHTa nepexosa,
cooTBeTCTBYlOLLEE BbiGpaHHOMY pexumy, Ky = 2,0 Mk38/(clp x cm?).

3HavyeHue apPpeKTUBHOM 403bl Y NaLUMEHTa ByaeT paBHO:

E =700 clp x cm” x 2,0 Mk38/(clp X cm?) = 1400 mMK38 = 1,4 m38.

Mpumep 2.

MpoBeAeHO AMarHoCTMYECKoe uccaegoBaHmMe 061acTv MOYEBOTO Ny3bipa NPU HanpsaKeHun Ha Tpybke 100 KB.
Bpemsa nccnegosaHma nog nydykom 1 muH. 34 ¢ = 94 c. AHOAHbIM TOK - 3,1 MA.

3HayeHWe paaMaLMOHHOIO BbIxoAa Oepem M3 NPOTOKONA MCMbITAHUI 3KCMNYaTaLMOHHbBIX MapameTpoB
peHTreHoBCKoro annapara. Jlonyctum, uto npu U = 100 KB oHo paBHo 0,02 (MI'p x MZ)/(MA X c).

Haxoaum B Tabs. 9.1 3HadeHne KoadpdumumeHTa nepexona, COOTBETCTBYIOlLEe BbibpaHHOMY peskumy, K. = 300
MK38/(MIp x m?).

3HayeHue adpPeKTUBHOM [03bl Y NaLMeHTa byaeT paBHO:



E=0,02 (MMp x M%/(MA X c) x 3,1 MA x 94 ¢ x 300 MK38/(MIp x M%) =
=1748 mk3B = 1,75 m38.

3HAYEHUA KO3PPULIMEHTOB K. n Ky A1 PEHTTEHONOTUYECKUX
NPOLUEAYP OBLLENO HASHAYEHUA

BO3paCT nauneHTa oT HOBOPOXAEHHOIO A0 noayroga

Tun npoueaypbl Mpoekuuna Pasmep PWUM, | HanpAaxeHune Ke, Kg,
nona (ax CM | Ha Tpybke, KB MK3B MK38B
b), cm x cm
(MFpxMm®) | (clpxcm?)

Nerkue (r) 3n 13x18 100 50-70 320 13
Nerkwe (r) n3 13x 18 100 50-70 470 20
Nerkue (r) 3n 18 x 24 100 50-70 390 9
Nerkwe (r) n3 18 x 24 100 50-70 570 13
Nerkue (r) B 13x18 100 60 - 80 380 16
Nerkune (r) b 18 x 24 100 60 - 80 490 11
Nerkue (c) 3N 15x 15 40 60 - 15
Yepen (r) n3 13x18 100 50-70 115 5
Yepen (r) b 13x 18 100 50-70 80 3
Mo3BOHOYHUK () n3 18 x 24 100 50-70 620 14
MO3BOHOYHMUK (T) b 18 x 24 100 50-70 440 10
Mneyo, Kntoumua (r) n3 13x18 100 50 - 60 370 15
Taz (r) n3 9x12 100 50- 60 300 26
TasobenpeHHble n3 12x9 100 50-60 180 16
cycTaBbl (r)
Beapo (r) n3 13x 18 100 50 170 7
BptowwHas nonocts (r) 3n 12x18 100 50-70 360 16
BprowHasa nonocTs (r) b 12x18 100 50-70 330 15
Yporpadwms (r) n3 12x18 100 50-70 560 25
Uucrorpacdus (r) n3 12x18 100 50-70 380 17

MpunoxkeHue 1

Tabnmua 1.1



BospacT naumeHTa - oT nonyroga 4o Tpex net

Tun npoueaypbl Mpoekuuna Pasmep PWUM, | HanpAaxeHune Ke, Kg,
nona (ax cM | Ha TpybKe, KB MK3B MK3B
b), cm x cm
(MFpxm®) | (clpxcm?)
1 2 3 4 5 6 7

Nerkwe (r) 3N 18 x 24 100 50-70 260 5,8
Nerkwe (r) b 18x 24 100 60 - 80 290 6,8
Nerkue (c) 3N 20x 20 40 60-70 - 7,3
Yepen (r) n3 18 x 24 100 50 - 60 90 2,0
Yepen (r) b 18 x 24 100 50 - 60 60 1,4
LLleiHbI oTA,. No3B. 3N 9x13 80 50-70 35 1,8
()
LWeWHbIl OTA,. NO3B. b 9x13 80 50-70 60 3,2
(r)
MpyaH. ota. noss. (r) n3 18 x 24 100 50-70 430 9,4
lpyaH. oTA. no3s. (r) b 18 x 24 100 50-70 200 4,4
MoscH. oTa. noss. (r) n3 18 x 24 100 50-70 490 11
MoscH. oTAa. no3s. (r) b 18 x 24 100 50-70 230 5,2
Mneyo, Kntoumua (r) n3 13x18 100 50-60 200 7,9
Pebpa, rpyauHa (r) n3 18x24 100 50-70 440 10
Tas, KpecTel, (r) n3 18 x 24 100 50-70 410 9,0
Tasobenp. cyctaBbl n3 18 x 24 100 50-70 310 6,9
(r)
Beapo (r) n3 13x18 100 50 - 60 12 0,5
BptowHana nosioctb (r) 3n 18x24 100 50-60 250 5,5
BptowHas nonoctsb (r) B 18 x 24 100 50 - 60 240 5,5
*enynok (c) 3N 15x 15 40 60 - 6,0
enyaok (r) 3n 18 x 24 100 50 - 60 280 6,1
Henynok (r) n3 18x24 100 50-60 400 8,9
KuweyHuk (c) 3n 13x18 40 60 - 8,4
KuwweyHuk (r) 3n 18 x 24 100 50 - 60 240 5,2
Kuweynuk (r) n3 18 x 24 100 50 - 60 400 8,6

Tabnuua 1.2



Xoneumctorpadus (r) 3N 13x 18 100 50-60 180 7,7
Yporpadwus (r) n3 18 x 24 100 50-70 510 11
Uunctorpadwms (r) n3 18 x 24 100 50-60 330 7,3
BospacT naumeHTa - oT Tpex A0 BOCbMM /ieT
Twun npoueaypbl MpoeKuua Pasmep PUN, | HanpaxkeHune Ke, Kq,
nona (ax cM | Ha TpybKe, KB MK3B MK3B
b), cm x cm
(MFpxm?) | (clpxcm?)
1 2 3 4 5 6 7
Nerkwe (r) 3N 18 x 24 100 50-70 170 3,7
Nerkwe (r) b 18x 24 100 60 - 80 200 4,6
Nerkue (c) 3n 20x 20 40 60 - 70 - 4,5
Yepen (r) n3 18x 24 80 50-70 40 0,55
Yepen (r) B 18 x 24 80 50-70 30 0,45
LLleiHbIN OTA. NO3B. 3N 15x 15 80 50 - 60 23 0,56
(r)
LLleiHbI oTA,. No3B. b 15x 15 80 50 -60 19 0,49
()
lpyaH. ota. noss. (r) n3 18 x 24 100 50-70 290 6,1
lpyaH. ota. noss. (r) B 18 x 24 100 50-70 115 2,7
MoscH. oTAa. no3s. (r) n3 18 x 24 100 50-70 290 6,2
MoscH. oTa. noss. (r) B 18 x 24 100 50-70 115 2,7
Mneyvo, kKnoumua (r) n3 13x18 80 50 - 60 140 3,5
Pebpa, rpyamuHa (r) n3 18 x 24 100 60 - 80 330 7,2
Tas, kpecTel, (r) n3 18x 24 100 50-70 310 6,8
Tas, KpecTel, (r) B 18 x 24 100 50-70 140 3,1
Tasobenp. cyctaBbl n3 18 x 24 100 50-70 280 5,9
(r)
Beapo (r) n3 13x18 100 50 - 60 4 0,12
BprowHasa nonocTs (r) 3N 24 x 30 100 50-70 250 3,2
BprowHasa nonocTs (r) b 18 x 24 100 50-70 150 3,5
enyaok (c) 3n 20x 20 40 60 - 70 - 3,2

Tabnuua 1.3



enygok (r) 3N 18 x 24 100 50-70 150 3,2
*enyaok (r) n3 18 x 24 100 50-70 26 5,7
enygok (r) B 18 x 24 100 50-70 160 3,8
KuweyHuk (c) 3N 20x 20 40 60 - 70 - 44
KuweyHuk (r) 3N 18 x 24 100 50-70 170 3,8
KunweyHuk (r) n3 18 x 24 100 50-70 300 6,4
Xoneuuctorpadus (r) 3N 18 x 24 100 50-70 200 4,1
Yporpadws (r) 3N 18 x 24 100 50-70 200 43
Uuctorpadwms (r) 3N 18 x 24 100 50-70 180 3,8
Bo3pacT naumeHTa - OT BOCbMW 40 TPUHAALATK NneT
Twun npoueaypbl MpoeKuua Pasmep PUN, | HanpaxkeHune Ke, Kq,
nona (ax cM | Ha TpybKe, KB MK3B MK3B
b), cm x cm
(MFpxm?) | (clpxcm?)
1 2 3 4 5 6 7
Nerkue (r) 3n 24 x 30 100 50-70 200 2,6
Nerkwe (r) b 24x30 100 60 - 80 230 3,1
Nerkue (c) 3n 20x 20 40 60 - 70 - 3,5
Yepen (r) n3 18 x 24 100 50-70 17 0,36
Yepen (r) B 18 x 24 100 50-70 14 0,31
LLleiHbIN OTA,. NO3B. 3N 13x 18 80 50-70 38 0,94
(r)
LLleiHbI oTA,. No3B. b 13x 18 80 50-70 18 0,53
()
lpyaH. oTa. noss.. (r) n3 24 x 30 100 50-70 320 4,2
lpyaH. ota. noss. (r) B 18 x 24 100 50-70 76 1,8
MoscH. otAa. no3s. (r) n3 24 x 30 100 50-70 290 3,8
MoscH. oTAa. noss. (r) B 18 x 24 100 50-70 65 1,5
Mneyo, Kntoumua (r) n3 13x18 80 50-60 35 0,86
Pebpa, rpyauHa (r) n3 24 x 30 100 60-70 320 4,2
Tas, KpecTel, (r) n3 18 x 24 100 50-70 265 5,8
Tas, kpectel, (r) b 18 x 24 100 50-70 90 2,1

Tabnuua 1.4



Tasobenp. cyctaBbl n3 24 x 30 100 50-70 265 3,6
(r)
Beppo (r) n3 13x 18 80 50 - 60 2,3 0,1
BptowHas nonocts (r) 3N 24 x 30 100 60 - 80 220 2,8
BptoluHas nonocts (r) b 24 x 30 100 60 - 80 150 2,1
enyaok (c) 3N 15x 15 40 60-70 - 2,3
Henyaok (r) 3N 18 x 24 100 50-70 92 2,0
enyaok (r) B 18 x 24 100 50-70 100 2,3
KunweyHuk (c) 3N 20x 20 40 60 - 70 - 3,6
KuweyHuk (r) 3N 18 x 24 100 50-70 125 2,8
XoneuucTorpadua (r) 3N 18 x 24 100 50-70 100 2,2
Yporpadwms (r) 3n 24 x 30 100 50-70 170 2,3
Uwncrorpadwms (r) 3N 24x30 | 100 50 - 70 170 2,2
Bo3pacT nauueHTa - oT TpMHaAUATM A0 AeBATHAALATM et
Tun npoueaypbl Mpoekuuna Pasmep PWUM, | HanpAaxeHune Ke, Kq,
nons (a x cM | Ha TpybKe, KB MK3B MK3B
b), cm x cm
(MFpxMm®) | (clpxcm?)
1 2 3 4 5 6 7
Nerkue (r) 3N 30x40 100 60 - 80 210 1,7
Nerkune (r) B 30x40 100 60 - 80 170 1,5
Nerkue (c) 3N 30x30 40 70-80 - 2,3
dnooporpadus 3N 35x35 100 60 - 80 200 1,6
Yepen (r) n3 24x30 100 50-70 23 0,3
Yepen (r) B 24 x 30 100 50-70 18 0,23
LLleiHbI oTA,. No3B. 3N 18 x 24 80 60-70 35 0,53
(r)
LLleiHbIi oTA,. No3B. b 18 x 24 80 60-70 22 0,36
(r)
lpyaH. oTa. noss.. (r) n3 24 x 30 100 60 - 80 210 2,8
lpyaH. oTa. noss.. (r) b 15 x 40 100 60 - 80 70 1,1
MoscH. oTa. noss. (r) n3 24 x 30 100 60 - 80 210 2,9

Tabnuua 1.5



MoscH. ota. noss.. (r) B 15 x40 100 60 - 80 64 1,1
Mneyo, Kntoumua (r) n3 18 x 24 80 50-70 13 1,8
Pebpa, rpyauHa (r) n3 24 x 30 100 60 - 80 220 3
Tas, kpecTew, (r) n3 30x24 100 60 - 80 170 2,5
Tas, KpecTel, (r) B 24 x 30 100 60 - 80 85 1,2
Ta3zobeap. cycrasbl n3 24 x 30 100 60 -80 240 3,4
(r)
Begpo (r) n3 24x30 100 60 - 80 6 0,1
BptoliHas nonocts (r) 3N 24 x 30 80 60 - 80 210 1,9
BptowHas nonocts (r) B 24 x 30 80 60 - 80 140 1,2
Wenyaok (c) 3n 20 x 20 40 70 - 90 - 1,7
enyaok (r) 3n 18 x 24 100 70-90 80 1,8
*enyaok (r) b 18 x 24 100 70-90 90 2,1
KuweyHuk (c) 3N 20x 20 40 70-90 - 2,9
KunweyHuk (r) 3N 30x40 100 70-90 220 1,8
Xoneuuctorpadus (r) 3n 24 x 30 100 60 - 80 100 1,4
Yporpadwus (r) 3n 24 x 30 100 60 - 80 115 1,6
LUucrorpadus (r) 3N 24 x 30 100 60 - 80 140 1,9
Bospact naumeHTa - 6onblue aeBATHaALATM NeT (B3pocble)
Twun npoueaypbl MNpoeKuua Pasmep PUN, | HanpaxkeHune Ke, Kq,
nons (a x CM | Ha TpybKe, KB MK3B MK3B
b), cm x cm
(MFpxm?) | (clpxcm?)
1 2 3 4 5 6 7

Nerkune (r) 3n 30x40 100 80-90 240 2,0
Nerkune (r) 3N 30x40 150 80-90 100 1,9
Nerkue (r) b 30x40 150 90 - 100 80 1,5
Nerkue (c) 3n 30x30 60 80 - 2,1
Nerkue (c) + YPU 3N 30x30 60 60 370 1,4
®dnooporpadus 3N 35x35 100 80 220 1,8
Yepen (r) n3 24x30 100 60-70 50 0,7

Tabnvua 1.6



Yepen (r) b 24x30 100 60-70 23 0,3
LLleiHbIi oTA,. No3B. 3N 18 x 24 80 70-80 38 0,5
()

LWeMHbI oTA. no3s.. b 18x 24 80 70 -80 85 1,3
()

lpyaH. oTa. no3ss. (r) n3 24 x 30 100 80 160 2,2
MpyaH. ota. noss. (r) n3 15x 40 100 80 87 1,4
MpyaH. oTa. noss.. (r) b 24 x 30 100 80 95 1,3
lpyaH. ota. noss. (r) B 15 x40 100 80 85 1,4
MoscH. oTa,. no3s. (r) n3 24 x 30 100 80 180 2,5
MosAcH. otAa. no3s.. (r) n3 15x 40 100 80 126 2,1
MoscH. oTAa. no3s. (r) b 24 x 30 100 90 71 1,0
MoscH. oTa. noss. (r) B 15 x 40 100 90 65 1,1
Mneyvo, kKntoumua (r) n3 24 x 18 100 70-80 37 0,9
Pebpa, rpyauHa (r) n3 30x40 100 80 310 2,5
Pebpa, rpyauHa (r) n3 24 x 30 100 80 180 2,4
Tas, KpecTel, (r) n3 40 x 30 100 80-90 240 2,0
Tas, KpecTel, (r) b 30x24 100 90-100 90 1,3
Ta3zobeap. cycrasbl n3 24 x 30 100 70-90 230 3,1
()

Begpo (r) n3 15x 40 100 70-80 32 0,5
Muwesoga, (c) 3N 20x 35 60 90 - 100 - 2,1
Muwesog, (c) + YPU 3N 20x 35 60 60-70 265 1,4
HKenyaok (c) 3N 24x30 60 90 - 100 - 1,9
enyaok (c) + YPU 3N 24 x 30 60 80 330 1,6
Henynok (r) 3N 18 x 24 100 70-80 70 1,6
enyaok (r) B 18 x 24 100 70-80 60 1,4
KunweyHuk (c) 3N 30x30 60 90 -100 - 2,2
KuwweyHuk (r) 3n 30x40 100 90-100 250 2,0
KuweyHuk (r) b 30x40 100 100 160 1,3
Xoneuuctorpadua (r) 3N 18 x 24 100 90 57 1,3
Xoneuwnctorpadus (r) 3N 24 x 30 100 90 -100 115 1,6
Yporpadwms (r) 3n 40 x 30 100 80-90 160 1,4




Uunctorpadwms (r) 3N 30 x 40 100 70-80 180 1,5

MpumeyaHua:
1) r - peHTreHorpadus, C - pEHTTEHOCKONUS;

2) N3 - nepegHe-3agHAn npoekuus, 3M - 3agHe-nepegHAn npoekuus, b - 6okosaa npoekuus (B
3TOM C/ly4ae npuBeaeHo cpeaHee 3HaYeHn 3G PEKTUBHOM A03bl M3 ABYX 3HAYEHWUM, PAaCCUMTAHHbIX
Ans obnyyeHua cnesa v cnpasa);

3) a - wnpuHa nons, b - BbicoTa nons;

4) 3HauyeHua KoadoduumeHtoB nepexoga K. u Ky npuBegeHbl ana obuwero ¢unbtpa
PEHTreHOBCKOro U3y4eHuA, aKBMBaneHTHoro 3 - 5 mm Al

Tabnuua 1.7

3HAYEHMA KOIDPDULIMEHTOB K. n Ky ANA PEHTTEHONOMMYECKUX
UCCNEAOBAHUN KOHEYHOCTEN

O6nacTb nccnegoBaHUsA MpoeKuua P1N, | U, kB Ke, K,
cm MK3B MK3B

(Mp x M) (clp x cm?)

BepxHue KOHEYHOCTH

MneuyeBoit cycTas n3 115 60 22 1,2
MneuyeBoit cycTas AKcunanbHas 105 57 15 1,2
Mnevo n3/6 105 52 2/2 0,2/0,2
JloKTeBoW cycTas n3 105 52 1 0,1
JlokTeBoW cycTaB b 105 52 1 0,1
Mpegnneybe n3 105 52 1 0,1
MNpegnneybe b 105 52 1 0,1
3ansacTbe 0.B. 105 52 1 0,1
3anAacTbe b 105 52 1 0,1
Kuctb B/Kocas 105 52 1 0,1
Maney, 105 52 1 0,1

HWXHMe KOHeYHOCTH

Lelika begpa AKcunanbHas 105 70 170/84 <1> 2,8/2,5
beapeHHasa KocTb n3/6 115 70 80/14 2,0/1,3
KoneHHblI cycTaB n3 115 55 1 0,1
KoneHHbI cycTaB b 115 55 1 0,1

MeHucK n3/6/ 105 55 1 0,1




KoneHHasa yaleyka AKcuanbHan

loneHb

[0ONeHOCTONHbINM cycTaB n3 105 55 1 0,1
0NEeHOCTOMHBIN CycTaB b 105 52 1 0,1
MATOYHaA KOCTb b 105 52 1 0,1
MATOYHAA KocTb AKcnanbHas 105 55 1 0,1
Crona b 105 52 1 0,1
MntocHa Kocas 105 52 1 0,1
Manbupbl HOrK 105 52 1 0,1

<1> MepBas undpa cOOTBETCTBYET pa3mepy NoasA Ha npuemHuke 24 x 30 cm, BTopas - 18 x 24 cm

3HAYEHUA KO3PPULIMEHTOB K. n Ky ANA PEHTTEHONOTUYECKUX
CTOMATO/IOTMYECKUX UCCNEAOBAHUIA

3HAYEHMA KO3POULIMEHTOB K, 1 Ky 419 KOHTAKTHOW CbEMKU 3YE0B

UccnepoBaHue U, kKB Ke, MK3B/(MIp X M?) Kq, MK3B/(clp x cm?)

BepxHAa yentocTb

Pe3upbl 50-70 55 2,0
MNpemonsapel 50-70 40 1,5
Monsapbl 50-70 25 1,0
CbemKa npuKyca 50-70 75 2,2

HWXHAA yentocTb

Pesupbl 50-70 30 1,0
Mpemonspel 50-70 20 0,8
Monsapbl 50-70 15 0,5
CbhemKa npukyca 50-70 40 1,1

3HAYEHWUA KO3PDPULMEHTOB K, u K, /19 UCCNIEQOBAHUIA
HA MAHOPAMHbIX OEHTA/IbHbIX AMMNAPATAX

MpunokeHue 2
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Kq, MK3B/(clp x cm?)

UccnepoBaHue Ke, MK3B/(MIp x m?)
60 KB 70 kKB 80 KB 90kB | 60KkB | 70kB | 80 kKB | 90 kKB
MonHaa peHTreHorpamma 2,3 0,8
Ledanoctart 1,1 1,4 1,7 2,0 0,5 0,6 0,7 0,8
3HAYEHUA KO3PPULMUEHTOB K. n Ky ANA MCCﬂEAOBAHMﬁ
HA OEHTANBbHbIX KOMNbIOTEPHbIX TOMOIPA®AX (3D ACCUITOMO
(60 x 60 MM), i-CAT, NEWTOM 3G, GALILEOS))
WUccnepoBaHue Ke, MK3B/(MIp X M?) Kq, MK38/(cMp x cm?)

3y6bl + anbBeEONAPHDbIE
OTPOCTKU BEPXHEN U
HUXKHEN YyentocTen

60 - 70 kB

80-90 kB

100-120

60 - 70 kB

80 - 90 kB

100-120

KB

KB

23

29

40

0,55

0,

70

0,90

3HAYEHMA KO3®PULIMEHTOB NEPEXOAA OT NAN K 9dPEKTUBHOM [,03E
U MAKCUMA/IbHOW NOMNOLLEHHOW A03E B KOXE Y NALMEHTOB
NPU NPOBEAEHUU UHTEPBEHLMOHHbIX UCCNEAOBAHUM

3HAYEHUA A,030BbIX KO3GOULIMEHTOB NEPEXOAA OT U3SMEPEHHOTO
3HAYEHMA NAN K 3G GEKTUBHOM A03E Y B3POC/IOrO MALMEHTA
[ANA UCCNEQOBAHUIA COCY/I0B CEPALIA

HanpskeHue Ha peHTreHOBCKOM TpybKe, KB

Kq, m38/(Ip x cm?)

70 0,19
80 0,22
90 0,24
100 0,27
110 0,29

3HAYEHMA 0,030BbIX KO3®SULIMEHTOB NEPEXOAA OT U3SMEPEHHOTO
3HAYEHMA NAN K 3GPEKTUBHOM A,03E Y B3POC/IOMO NALMEHTA
[N UCCNEAOBAHUIA COCY/ZIOB FO/IOBHOIO MO3TA

HanpsKeHne Ha peHTreHOBCKOM TpybKe, KB

Kq, m38/(Ip x cm?)

Tabnnua 2.3

MpunokeHue 3
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60 0,06
70 0,08
80 0,09
90 0,10
100 0,11
110 0,12
Tabnnua 3.3
3HAYEHMA [030BbIX KOIGOULIEHTOB NEPEXO/IA OT U3MEPEHHOTO
3HAYEHUA NAN K 9dPEKTUBHOU AO3E Y B3POCI19FO NAUMUEHTA
ANnAa KAPOTUAHbIX UCCNEAOBAHUN
HanpskeHune Ha peHTreHOoBCKOM TpybKe, KB Kq, m38/(Ip x cm?)
60 0,09
70 0,12
80 0,14
90 0,15
100 0,17
110 0,18
Tabnuua 3.4
3HAYEHWA 1030BbIX KOSOOGULIUEHTOB NEPEXO/IA OT U3MEPEHHOTO
3HAYEHUA NAN K 9 DPEKTUBHOU AO3E Y I:::3POCI'IOFO I'IALI,VIEHT;:\
AnAa UHTEPBEHUWOHHbIX UCCNEAOBAHUU B ABAOMWHANTbBHOU
OBJIACTU U OBJZIACTU MANIOIO TA3A
Hanps»keHune Ha peHTreHOBCKOM TpybKe, KB Kq, M38/(Ip x cm?)
60 0,12
70 0,16
80 0,19
90 0,21
100 0,24
110 0,26
Tabnuua 3.5

3HAYEHNA AO30BbIX KOIPPULIMEHTOB NEPEXOAA OT USMEPEHHOTO
3HAYEHUA NAN K 3¢ PEKTUBHOW A03E Y B3POC/IOT0 NALMEHTA
ANA UCCNEAOBAHUIA COCYA0B HUKHUX KOHEYHOCTEMN



Hanps»keHune Ha peHTreHOBCKOM TpybKe, KB Kq, m38/(Ip x cm?)
60 0,08
70 0,11
80 0,13
90 0,15
100 0,17
110 0,19
Tabnuua 3.6
3HAYEHMA 0030BbIX KO:—)¢¢MUME!:ITOB MNEPEXOOA OT USMEPEHHOIO
3HAYEHMA NAN K 3¢D¢EKIMBHOM AO03E Y B3POC/I0I0 I1ALI,VI1EHTA
Ana NCCNEJOBAHUM cOCYA0OB BEPXHUX KOHEYHOCTEU
HanpskeHune Ha peHTreHOoBCKOM TpybKe, KB Kq, m38/(Ip x cm?)
60 0,04
70 0,05
80 0,06
90 0,07
100 0,08
110 0,08
Tabnuua 3.7
3HAYEHMA [030BbIX KOIGOULIMEHTOB NEPEXO/A OT U3MEPEHHOTO
3HAYEHUA NAN K MAKCUMAJIbHOU I'IO[I'IOLIJ,EHHOM OO3E B KOXE NAUMEHTA
DN UCCNEAOBAHUIA COCY/ZI0B CEP/ILIA
Bua uccneaosaHus Kz » MIp/(p x cm?)
AHrvorpadua cocynos cepaua 3,5
AHrnmonnacTuka cocyaos cepaua 7,0
Tabnuua 3.8

3HAYEHNA AO30BbIX KOPPULIMEHTOB NEPEXOAA OT USMEPEHHOIO
3HAYEHUA NAN K MAKCUMA/IbHOW MOr/IOWEHHOM A03E B KOXKE NALMEHTA
ANA UCCNEQOBAHUIM COCYAOB rO/IOBHOMO MO3rA U KAPOTUAHbIX 30H

Bua nccneposaHun K§ » MMp/(Tp x cm?)




AHrmorpaqwm COCyaA0B roJioBHOro mo3sra n KapoTuaHbiX 30H

7,0

3MB60M3aLMA COCYA0B rO/I0OBHOIO MO3ra

7,0

3HAYEHNA AO30BbIX KO3PPULIMEHTOB NEPEXOAA OT USMEPEHHOTO
3HAYEHMA NAN K MAKCUMA/IbHOM NOT/TOLEHHOM O,03E B KOXE NALMEHTA
ANA UCCNEAOBAHWUIA OPFTAHOB BEPIOLLHOM NOMIOCTU U MAJIOTO TA3A

Bug nccneposaHuA

Kz » mIp/(Tp x cm?)

[JunarHocTMKa opraHos B6pIOWHON NONOCTU M MANIOrO Tasa

4,0

JleyeHue opraHoB 6pf0LLIHOﬁ NONI0CTU U MasIoTo Ta3a

4,0

Tabnuua 3.9




