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2.6.1. AOHM3UPYIOUIEE NU3TIYYEHUE, PAJIMAITMOHHAS BE3OITACHOCTb

KOHTPOJIb 3®PEKTHUBHBIX 103 OBJTYUYEHUSI MAIUEHTOB ITPU ITPOBETEHUN
MEJUIUHCKHUX PEHTTEHOJOI'MYECKUX NUCCJIEJOBAHUHU

METOAUYECKUE YKA3AHUA
MY 2.6.1.2944-11

1. Pa3paboranbl denepanbHbiM OOJKETHBIM yupexkaeHueMm Hayku "Cankrt-llerepOyprckuii
HaY4HO-MCCIIEIOBATEIbCKUI MHCTHTYT DPaAMallMOHHON THrueHsl uM. npodeccopa I1.B. Pamzaena"
denepanbHOI C1yXO0BI IO HAA30PY B chepe 3amuThl mpaB MOTpeOUTENeH M OIaronoayyns YyeaoBeKa
(®PbYH HUUNPT).

2. PexomennoBaHbl K yTBepxkaeHut0 Kommuccueld 10 ToCylapCTBEHHOMY CaHUTApHO-
SMUIEMHOJIOrHYeCKOMY HOpMHpoBaHuUio npu denepanbHoil ciiyxxbe Mo Haa3opy B cdepe 3aiuThl
npaB noTpeduTeneit u 6marononyyus denoBeka (mpotokon ot 02.06.2011 N 1).

3. YTBepxnaensl PykoBonutenem @enepanbHOil ciykObl 10 Hax3opy B cdepe 3amuThl mpaB
norpedbureneil v Onaromnonydusi 4eyioBeKa, [JIaBHBIM TOCYAapCTBEHHBIM CAHUTApHBIM BpauoM
Poccuiickoit @®enepanuu I'.I'. Onunmenko 19 uronst 2011 r.

5. Beenensl B3ameH MVYK 2.6.1.1797-03 "Kontponb 3¢ (eKTUBHBIX 103 00Iy4eHHs MAllMEHTOB
IIPU MEIUIUHCKUX PEHTTEHOJIOIMYECKUX UCCIIeI0BaHUAX .

1. O6nacTe NpUMEHEHUs

1.1. Meronuueckue ykazaHus "KoHTposnb 3¢¢deKkTuBHBIX 103 0OIydyeHUs MAIlMEeHTOB IpU
MPOBEACHUN MEIUIMHCKUX PEHTTEHOJOTHYECKUX HccheaoBaHuil" (mamee - Meroandeckue yKa3aHus
i MY) SBISIOTCS AOKYMEHTOM, pa3BUBAIOIIUM OCHOBHBbIe monoxenus CaulluH 2.6.1.2523-09
"Hopwmsb! paguanmonnoii 6e3omnacuoctu (HPB-99/2009)", CII 2.6.1.2612-10 "OcHOBHBIE CaHUTapHbIE
nmpaBmia obecniedeHus panuanuonHon 6esomacHoctu (OCIIOPB 99/2010)", CanlluH 2.6.1.1192-03
"T'urnennyeckue TpeOOBaHUS K YCTPOICTBY U IKCIUTyaTallMM PEHTIT€HOBCKUX KaOMHETOB, anmnapaToB U
MPOBEACHUIO PEHTI€HOJOTUYECKUX UCCIIeI0BaHUM".

1.2. Hacrosmmmmu MY 10OMKHBI pPyKOBOJCTBOBATbCA B CBOEH JIEATEIBHOCTH OpraHbl W
opranuzaiuu  denepanbHONH CIyKObI TO HaA30py B cdepe 3amuThl NpaB MOTpeOUTENeH U
Oyarornoyiyudsi 4einoBeKa, CIyKObl paauallMOHHOW Oe3omacHoCTH (PaJualMOHHOIO KOHTPOJIS),
OpraHM3allM, aKKPEAUTOBAaHHBIE YCTAHOBIEHHBIM IOPSIIKOM Ha MPABO IPOBEACHUS PaJUALMOHHOIO
KOHTPOJISL.

1.3. Mertoauueckue yKa3aHMsl paclpOCTPAHSIOTCS Ha CIEAYIOIIME BHUIbl MEAMIIMHCKHUX



PEHTTEHOJIOTUIECKHUX MCCIIETOBAHMIA:
- UCCIIEIOBaHMsI 00IIero Ha3HAYeHUs (PEHTTeHOTpadusi, PEHTI€HOCKOITHS);
- CTOMATOJIOTMYECKHE HCCIICIOBAHHS;
- KOMIIBIOTEPHYIO TOMOTpaduIo;
- HIHTEPBCHIMOHHbBIC UCCIICI0BAHMS,
- MaMMoOTpaduio;
- YAapHO-BOJIHOBYIO JINTOTPHIICHIO.

1.4. B nensx obGecrieueHus: €IUHCTBA METOIMICCKUX TIOJXOA0B K TO3UMETPUICCKOMY KOHTPOIIO
obmyuenus rpaxknan B pamkax ECKHW/I nacrosmue Metoaudeckre yKa3aHusl yCTaHABIHBAIOT:

- IEpeYeHb UCXOJHBIX JAHHBIX, HEOOXOIUMBIX AJIs onpeneneHus 3p(GHEeKTUBHBIX 103 00IydeHus
MaIlMEHTOB;

- QITOPUTMBI C TaOIHULAMH [TapaMeTpoB JUIsl pacyeTa F3PPEKTUBHBIX 103 O0Ty4YEHUs MaLUEHTOB
IIPU IPOBEJACHUHM MEIULMHCKUX PEHTTEHOJIOTHYECKUX UCCIIEOBAHUM, YKa3aHHbIX B II. 1.3, a B ciiydae
MHTEPBEHIIMOHHBIX MCCIEN0BaHNN U MAKCUMAJIBHOM MOIJIOIIEHHOM 103bI B KOXKE.

1.5. Hacrosimue MY 10KHBI MCHOJIB30BaTHCS MIPU MOJATOTOBKE PaJiMalliOHHO-TUTHEHUYECKUX
MacoOpPTOB OpraHu3anuii U craructuieckor popmer 3-J103.

2. HopmaTtuBHBIE CCHUIKH

2.1. ®enepanbhbiii 3akoH oT 09.01.96 N 3-D3 "O paguannoHHO# 6€30MacHOCTH HaceaeHus".

2.2. ®epepanpHbiii 3akoH oT 30.03.99 N 52-®3 "O caHHTapHO-3IUAEMHUOIOTHYECKOM
Onaromnoy4uu HaceiaeHus".

2.3. CaunlluH 2.6.1.2523-09 "Hopmsl paguanuonHoii 6e3onacuoctu (HPB-99/2009)".

24. CII 2.6.1.2612-10 "OcHoBHBIE CcaHUTAapHbIE IMpaBUia OOECIEYEHUsS pPaAUALUOHHON
oe3omacHoctu (OCITOPB-99/2010)".

2.5. Ilpukaz M3 P® ot 24.07.97 N 219 "O co3gaHuu €AMHOW TOCYJApCTBEHHON CHCTEMBI
KOHTPOJISI U YU4€Ta UHIUBUAYATbHBIX 103 00TydeHHUs rpakian".

2.6. CanlluH 2.6.1.1192-03 "I'urueHndeckue TpeOOBaHUS K YCTPOHCTBY M 3KCILTyaTalluu
PEHTTeHOBCKUX KaOMHETOB, alapaToB U MPOBEICHHUIO PEHTI€HOJIOIMUECKUX HCCeA0BaHnn".

3. OO1ue MOJI0KEHNA

3.1. Ilpr npoBeneHHM MEIUIMHCKOTO HCCIEAOBAHUS C HCIIONb30BAHHEM HOHU3HPYIOLIETO
U3IYYEeHUs1 HE0OXO0IMMO OLIEHUTh 3HaYeHHe 3(PPEKTUBHOM 103bI 00TyUSHHS MAI[MEeHTA.

3.2. DddexTtuBHass 103a - BeJIMYMHA, HCHOJb3yeMas Kak Mepa pHCKa BO3HUKHOBEHUS
OTJAJICHHBIX TOCJEJICTBUNA OOJIy4eHHsI BCETrO TeJla YeJIOBeKa M OTAEIbHBIX €ro OPraHoB M TKaHEH ¢
Y4€TOM HX pPaauouvyBCTBUTENbHOCTH. OmnpeneneHue 3HadeHUs] d(QPEKTUBHONW H03bI Ha MPaKTHKE
MPEJCTABISAECT 3HAYUTEIbHBIE CIIO)KHOCTH, T.K. OHa HE MOXET OBbITh HENMOCPEACTBEHHO HM3MEpeHa U
TpeOyeT MpOBEJEeHUsl CIIOKHBIX pacueToB. VcxonHble AaHHblE s pacuera 3(PGEeKTUBHON J103bI
00JTydeHUs MalMEHTOB JIO0JIKHBI BKIIOYATh:



- TEXHUYECKHE XapaKTEPHCTHKH PEHTI'CHOBCKOW ammapatypsl (HampsHKeHHE Ha aHOAe
PEHTIC€HOBCKOM TPYOKH, TOJIIIMHA U MaTepHall PUIbTPa);

- TEOMETPUYECKHE  XapaKTePUCTUKH  PEHTI€HOJOrMYEeCKOro  HcciefnoBaHus  (00aacThb
WCCIIEIOBAHMSI, Pa3MepHhl OIS 00IydeHUs, TeOMETpHs 00TydeHus);

- JIO3UMETPUYECKUE XaPAKTEPUCTHUKU PEHTTEHOJIOTMYECKOTO HCCIISAOBaHUS (paJarariiOHHBIN
BBIXOJI PEHTIC€HOBCKOTO H3JIydaTelis M JKCIO3ULMS (KOJIMYECTBO 3JICKTPUUYECTBA) WM 3HAUYCHHE
npousBeneHus a03bl Ha 1wiomanb (IIJII1), u3mepeHHOEe ¢ MOMOIIBIO MPOXOIHONH HWOHU3AIMOHHOMN
Kamephbl).

3.3. 3nayenus 3¢(HEKTUBHBIX 103 PACCUUTHIBATIUCH C MOMOIIBI0O KOMIBIOTEPHON MPOTrpPaMMBbl
EDEREX (Effective Dose Estimation at Roentgen Examinations), pazpaborannoii B denepaibHOM
paguosorndyeckoMm nenrtpe @bYH HUMHUPI'. IlporpamMma mo3BOISET B peXUME PEAIBHOIO BPEMEHU
paccuuTaTh 3HaYCHHs CPEHUX MOTJIOUICHHBIX /103 B OoJiee ueM 20 opraHax U TKaHSX TeJsia YelloBeKa U
3pGEKTUBHYIO 03y C Y4YETOM NapaMETPOB PEHTTEHOJOTHYECKOW MpOLEAyphl, BO3pacTta H
TEJOCIO0XKEHHS MallUeHTA.

Pacuets! 3¢ (pekTHBHONM 103BI B COOTBETCTBUM C ee omnpenenenueM (myomukamus N 60 MKP3)
MPOBOAMIIMCH Ul YCJIOBHOTO YEJIOBEKA, MMEIOLIETO MOJIHBIA Ha0Op MYKCKHX M KEHCKUX OpraHoB. B
KayecTBE MoJiesiell ObITH HCIIOJIb30BaHbl aHTPOIIOMOP(HBIE TeTeporeHHbIe (PaHTOMBI Tela B3pOCIOTrO
YeJoBeKa, a TAaKKe JIeTeld B Bo3pacTe: HOBOpOXJeHHoro, 1, 5, 10 m 15 ner, pekoMeHIOBaHHBIE B
KadecTBe "cTaHIapTHBIX'" JIJIS IPOBEICHMS TAKOTO poja pacueToB (Tadm. 3.1).

Tab6muna 3.1

ITAPAMETPBI TEJIOCJIOKEHUA "CTAHAAPTHOI'O" UEJIOBEKA,
NCIIOJIbB3BOBAHHBIE B PACUETAX

BozpacT, jser Bec, kr PocT, cmMm Pasmeper TOpCa, CM

[lepenHe- 3aOHUN BoxoBom

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

B3pOCIIB 71,1 174 20 40

3.4. B =HacTogmmx MY [OpPMBENEHH aJITOPUTMH M SHadeHMd KO3bomIMeHTOB
nepexona, NO3BOJIAKIIME pPacCUMTaTh S0OeKTMBHBIE HO3Bl OOJIydeHMsa I[IalLMeHTOB
Pa3IUYHOTO BO3pacTa oiis HauboJee YacTO BCTpedaouMxCsa Ha OIpakTHUKe
PEHTTEHOJIOTMUECKHUX MNpolenyp. UMCJIeHHBEE 3HAYeHUa KOo30QMUMEHTOBR Iepexola
COOTBETCTBYKT 3HAUYEHMAM >0beKTUMBHOM IO3H npu NIpOoBEeeHUN IOAaHHOTO
PEHTTEHOJIOTMUECKOT'O VCCJIenOBaHuA, IOJIHOCTHIO onpeneygseMoro HabopoM
TEeXHUUECKUX, TeoMeTpMUeCKUX n OOBYMETPMUECKUX I[apaMeTpoB (. 3.2),
HOPMMPOBAHHEIM Ha 3HAUYeHMe IIOIJIOUEHHOM IO3E B BO3AyXe Ha paccTosgHuM 1 M OT
boxyca Tpybru (K , Mx3B/ (MI'p X kB. M)), JubOo Ha 3HaueHue I, M3MEepeHHOE 3a

e
BpeMsa MpoeBemeHusa mccriemosauusa (K , Mk3B/ (cI'p X KB. CM)) .

d

4. Onpenenennie 3G PEKTUBHBIX 103 0OTyUSHHS MAIIUEHTOB
MIPH POBEICHUN PEHTTCHOJIOTHYECKHUX MCCIIEI0BAHNN
00111ero Ha3HAYCHUS



4.1. Ompenenenue 3(deKTuBHON 10361 OONYyYEHUS NALMEHTOB NPU PEHTICHOJOTHYECKUX
WCCIEAOBaHUAX  00mero HasHadueHWs (peHTreHorpadusi, PEHTIEHOCKONHs) OCHOBaHO Ha
HCIOJIb30BAaHUU OJIHOM M3 ABYX M3MepsieMblx Ha mnpaktuke BenuuuH: [IJII (cI'p x kxB. cMm) win
paauamoOHHOTO BBIXOa PEHTIeHOBCKOTo M3mydarens (MIp x kB. M/(MA X ¢)).

4.2. JIns pacuera 3QPeKTUBHOMN 036l HEOOXOUMA CIECIYIONIAs JOTOTHUTEIbHAS HHpOpMAaIIHs,
XapaKTepU3yoIas:

I10JI€ PEHTI€HOBCKOI'O U3JIyYEHUS! BO BpEMs IIPOBEJCHUS PEHTI€HOJIOIMYECKOM MPOLIETypHI:
- 3HaUEHUE aHOJHOTO HANPSLKEHUS Ha PEeHTIeHOBCKOM TpyOke, KB;

- TOJNLIMHY W MaTepuay obmero ¢uibrpa (B Hacrosmux MY NpuHATO 3HaueHHe OOIIero
(GuIbTpa PEHTI€HOBCKOTO U3TY4EHUSs, SKBUBaJICHTHOE 3 - 5 MM Al);

- 3HAYCHUE KOJIMYECTBA ICKTPUIECTBA, MA X C;

napaMeTpsl IPOBEICHUS PEHTICHOJIOTMYECKOH TPOIIeTYPHI:

- 00J1acTh HCCIIeIOBaHUs (JIETKUE, Yepen | T.1I1.);

- IPOEKIMIO (TIepeIHee - 3aHsIs, 3a/IHEE - IepeIHssl, O0KOBas);

- pa3Mephl Mo U3MydeHus (IIMpPUHA U BBICOTA MMOJIA U3Ty4YeHHs HA IPUEMHUKE U300pakeHus),
CM X CM;

- (dokycHoe paccrosiHHe (paccTosiHME OT (POKyca PEHTTCHOBCKOW TpPYOKH [0 HpHEMHHKA
nzobpaxenus (PUIT)), cm;

MmayeHTa:
- Bo3pacrt: 0 - 0,5 roxa; 0,5 - 3 rona, 3 - 8 jer, 8 - 13 ner, 13 - 19 ner, crapmie 19 ner.

4.3. Omnpenenenvie >PGEKTUBHOM 1036l OOJyuyeHHMs] MAIMEHTOB Ha OCHOBE pE3yJIbTaTOB
M3MEpEeHUs PON3BEICHUS 103bl HA MJIOLIA/b.

4.3.1. 3nauenue [1/II1 npu npoBeaeHUH PEHTTEHOIOTUYECKOTO UCCIEOBAHMS ONPEENsIeTCs 10
pe3ysbTaTaM HM3MEpPEeHHH JO3MMETpaMH, HCIIOJIb3YIOIMMU B KadecTBE JIETEKTOpa MPOXOIHYIO
MOHU3ALMOHHYIO KaMepy, YCTAaHaBJIMBAa€MYI0 Ha BBIXOJE€ M3JIy4y€HHs W3 PEHTI€HOBCKOH TPYOKH.
N3mepuTenb npon3BeaeHus 1036l Ha IJIOMIAAb PA0OTAET B PEKUME PEAIbHOTO BPEMEHH, TIOITOMY €0
IIOKA3aHUs OTPakaloT BPEMEHHBIE W3MEHEHHs B I1apaMETpax TI'€HEPUPOBAHMUS PEHTTEHOBCKOTO
U3JIy4yeHUsl, 4YTO 0OECIIEUNBAET JOCTOBEPHOCTh PE3YIbTATOB U3BMEPEHHH U MO3BOJISET KOHTPOJIUPOBAThH
CTaOMJIBHOCTh MapaMeTPOB PEHTTEHOBCKOI'O ammapara B MEPUOJ €ro dKCIuTyaTauuu. B cBs3u ¢ 3TuMm,
MeTO]T OLIeHKH () (PEKTUBHBIX 7103 O0IyUYEeHHs MAMEHTOB C MOMOIIBIO MOKAa3aHUH MPOXOAHON KaMephl
SIBJISIETCS] IPUOPUTETHBIM.

4.3.2. Vcnonb3oBaHuEe HW3MEpUTENEH NPOU3BEIACHUS J03bl Ha IUIOMIAJb O0S3aTeNbHO TIpU
MPOBEJICHUN PEHTTEHOJOTUYECKMX MEIUIIMHCKUX MCCIEIOBaHUN OO0IIero Ha3HA4YEHUsS METOJA0M
PEHTICHOCKOIINH.

4.3.3. 3nauenue > pextuBHON 10361 E 00yueHHs nayenTa JaHHOr0 BO3pacTa py MpoBeIeHUH
PEHTTCHOJIOTUIECKOTO HCCIIEIOBAHUS OMPEIEIISIETCS C TIOMOIIBIO BBIPAKEHHUS:

E =& x K, MK3B, (4.1)
d



d - m3MepeHHas BeJMUMHA [IPOM3BeIeHMS HOO3El Ha IJjlomanb, cl'p X KB. CM;

K - xoszbdrumenT nepexoma oT 3HaueHus I k 3dOEeKTUBHOM HO3e y NalLMEHTa

d
IOAHHOTO BO3pacTa c y4eTOoM BUIA IPOBEINEHHOTO PEHTI€HOJIOTUUECKOT'O
KUCCJIenoBaHUA, [NIPOEKLUUM, pPasMepoB o0Jig, OQOKYCHOT'O PAaCCTOSHMS UM aHOIHOTI'O
HANPSXEeHMsT Ha PEHTIeHOBCKOM TpyOke, Mk3B/ (cIp X KB. CM).

Mpumep 1.

BzpocioMy NaUuMEeHTy [NPOBEeJU PEHTI'€HOCKOIIMIO KUIEeUHUKA . [TapaMeTPEL
PEHTTEHOJIOTMUECKOTO MCCcenoBaHusa: pasMep nojxsa (30 x 30) kB. cM, bokycHOe
paccrosgHue 60 cMm, U = 90 xB. Il3MepeHHOe 3HauUeHMe I[IPOMBBEINEHMS IO3H Ha
miomanse @ = 1500 cI'p X kB. CM.

Haxommm B Tadsn. 1.6 IIpujox. 1 3HaueHMe JO30BOTO ko2dduLMeHTa,
COOTBETCTByWIEE BHOPAHHOMY PEXUMY MCCJeIOoBaHusa naumeHra, K = 2,2 Mk3B/ (cI'p

d
X KB. CM) . [loncraensgeM 3HadeHua & um K B dbopmysny (4.1) Y pacCuMTEBaeM
d

3HaueHre 50QEeKTUBHOM IOBH:
E = 2,2 M3/ (cI'p x kB. cM) x 1500 cI'p x kB. cm = 3300 mMx3B = 3,3 M3B.
[Ipumep 2.

PeHTreHOBCKMI annapaT OOOPyIOBaH NPOXONHOM MOHMBALMOHHOM KaMepoM.
[l[poBeneHO peHTIreHOTpadmyueckoe wMCCJeZOBaHME TPYIOHOM KJETKM B NPAMOM U

BDOoKOBOM HNpoeKUMuM 16-JleTHero [naumeHTa. 3HadeHue IIJIl Opy CHUMKE B IPAMOM
npoexkuur cocTaBuiyio 25 clp x KB. CM, a IpY CHMMKe B OGokoBoi npoekumu - 20
cI'p x kB. CM.

Haxonum B TabJ. 1.5 Ilpwuiox. 1 3HaueHMe JOO30BHX KO3OQMLMEHTORB,
COOTBETCTBYIMX BHOPAHHEM PexXuMaM MCCJeIOoBaHMs naumeHta, K = 1,7 Mx3B/ (cIp

d
X kB. cM) m K = 1,5 Mr3B/(cTp X KB. CM).
d

BHaueHMVe 200ekTMBHOM IOSBH y alMeHTa OyIeT pPaBHO:
E=1,7 mx38/(cI'p x kB. cM) X 25 cI'p X KB. CM +

+ 1,5 M3/ (cI'p x kB. cM) X 20 cI'p x ¥kB. cM = 72,5 mx38 = 0,073 M3B.

4.4. Omnpenenennie >PGHEKTUBHON J03bI OOJYYEHHS TAIIMEHTOB HAa OCHOBE PE3YJIHTaTOB
M3MEpEHUs PaUuaIliOHHOTO BBIX0/]a PEHTIT€HOBCKOTO M3TyJaTers.

4.4.1. Ecniu peHTreHOBCKMH ammapaT He 00OpyIoBaH HM3MEpUTEIEM IPOU3BEACHMS J103bl Ha
Iomazab, onpeneneHue 3GpGeKTUBHON 103bl OOJy4YeHHs MAlUMEHTa IMPOBOJAAT C HCHOJIb30BAaHUEM
MEePUOINYECKH U3MEPSEMbIX 3HAUCHUH paJiMalliOHHOIO BbIX0/1a PEHTT€HOBCKOTO U3JIydaTesl.

4.4.2. Tlon panualMOHHBIM BBIXOJIOM PEHTI€HOBCKOro mimydatens B (MIp X kB. M)/(MA X c)
MMOHUMAETCA OTHOIIEHHWE MOIIHOCTH TIOTJIOMIEHHOW 10361 B BO3ayXe B MIp/c, W3MEpeHHOW Ha
paccrossuuu 1 M oT (hokyca PEeHTTeHOBCKON TpPyOKM Ha OCH TEPBHUYHOTO My4YKa PEHTIC€HOBCKOTO
W3ITydeHUs TIPH 33JJaHHBIX 3HAYCHUSX aHOTHOTO HANPSDKCHHS, K 3HAUCHUIO aHOTHOTO TOKA.

4.43. Ilna ueneit ompeneneHus 3PGEKTUBHBIX 103 y MAMEHTOB 3HAYCHUS PAJAHANMOHHOTO
BBIX0JIa PEHTTEHOBCKOTO H3JIydaTeNsl JTOJDKHBI M3MEPATHCS HE PeXe OJHOTO pa3a B TOJ BO BCEM
nuamna3oHe pabouuMx 3HAueHWH AaHOJHOTO HANpSHKEHUS PEHTreHOBcKod TpyOku. Kpome Toro,
M3MEPEHHS PAJUAIMOHHOTO BBIXO/A TOJDKHBI MPOBOJUTHCS KAXKIBIN pa3 MOCe pEeMOHTA, 3aMEHBI UJTH
U3BATHS KOMIUIEKTYIOIIUX HW3JIENHA PEHTTCHOBCKOTO ammapara, HACTPONKU WM PETyIUPOBKH HX
TEXHUYECKHUX TapaMeTPOB, BIMSIONIMX HA TEHEPUPOBAHHE PEHTTEHOBCKOTO W3NydeHwus. M3MmepeHus
MPOBOJASATCS OpPraHU3alUsIMHU, AKKPEIUTOBAHHBIMU B YCTAHOBJIEHHOM TIOPSAJIKE HAa TEXHUYECKYIO
KOMITETEHTHOCTh U HE3aBUCUMOCTb.

4.4.4. 3nauenue >¢¢pextuBHON 10361 E 00yueHns nauenTa JaHHOTO Bo3pacTa Ipy MpOBeIeHUH
PEHTTEHOJIOTUYECKOTO MCCIIeI0BAHUS OTIPEAEIISETCS C MOMOIIBIO BHIPAKEHUS:



E=Rxi xt x K, mx3s, (4.2)

e
Toe:
R - pamvauvoHHBEIM BHIXOH PEHTIEHOBCKOTO u3jgydaresnd (MI'p x kB. M)/ (MA X
c);
i - TOK PEeHTIeHOBCKON TPyOKM, MA;
t - Bpems npoBemeHMsa MCCIemoBaHUSL, C;
K - KO2QOULIMEHT nepexona oT 3HAUEHUS PaoMalMOHHOTO  BEIXOIA
e

PEHTTEHOBCKOT'O M3jyudaTesnsa k 20bekTuBHOM no3e OOJIyueHMs [alMeHTa OAaHHOTO
BO3pacTa C YyYeToOM BMIa [NPOBEIEHHOTO PEHTIEHOJOIMUEeCKOTO MCCIemOoBaHMsd,
nopoexuuy, pas3MepoB ooJjg, (QOKYyCHOTO PacCTOSHMSA M aHOOHOT'O HANPSXEeHMS Ha
PEHTTEeHOBCKOM Tpybke, Mk3B/ (MI'p X KB. M) .

4.4.5. 3HaueHVe PaOMALMOHHOTO BHIXOIa R IJId HAHHOT'O 3HAUEHUS AHOIHOI'O
HANpPSXEeHMS Ha PEeHTI'eHOBCKOM Tpybke U onpenessgeTcsa C IIOMOUBI0 JIMHEMHOM
MHTEPIOJAUMM C MCIOJb30BaHMEM IBYX M3MEPEHHHX BEJIMUMH PaOMaLMOHHOTO BBIXOIA

R n R osa OJmxaMmumMx 3HAUEeHMM aHOOHOTO HamnpsaxeHmus U u U (U < UKL
k k+1 k k+1 k
U ) C MCIHOJIb30BAaHMEM BEPaXEHMA:
k+1
u- u
k
R=R + (R - R) ---m-e--- . (4.3)
k k+1 k U - U
k+1 k
[MpuMep .

[IaumenTy B Bo3pacTe 30 JeT [OpoBesM pPeHTIreHOrpaduio I'PyIHOM KJIETKM B
3anHe- IepenHey NpOoeKLUUM.

[lapaMeTpsl PEHTIEHOJOTMUECKOTO MccienmoBaHusa: pas3Mep nong (30 x 40) xB.
cM, boxycHoe paccrosHue 150 cum, U = 90 kB, KOJIMUECTBO 3JIeKTPUYEeCTBa
(prcnozuuma) i x t = 25 MA x C.

B COOTBETCTBMM C MHNPOTOKOJIOM MCIETAHUM DKCIJIYaTAaLMOHHEIX IIapaMeTpPOoB
PEHTI'€HOBCKOT'O alllapaTa pPaOXalMOHHEM BBXOI IJIS aHOIHBIX HanpsaxeHur U = 80

k
kB m U = 100 xB, coctaBun R = 0,059 mMI'p x kB. M/ (MA x c) u R = 0,08
k+1 k k+1
MI'p x kB. M/(MA X C), COOTBETCTBEHHO. I[IOACTaBJAS 3TM 3HAUEHUS B OOPMYyITY
(4.3), paccumMTHIBAeM 3HaueHMe palMallMOHHOTO BrxXoma njusg U = 90 xB: R = 0,059
+ (0,08 - 0,059) x [(90 - 80) / (100 - 80)] = 0,07 MI'p x kB. M/ (MA X C).

Haxonoum B TabJ. 1.6 IIpuiox. 1 S3HaueHMe IJO30BOTO KO3QbuIIMEeHTa,

COOTBETCTBYyWIEe BHOpaHHoMy pexuMy, K = 100 mx38/ (MI'p x kB. M) . llomcraBisgeM
e
3HaueHus R, 1 x t uw K B dopmyny (4.2) m paccumTHBaeM 3HaueHue sbbexTmBHON
e

no3epl: E = 0,07 x 25 x 100 = 175 mx38B = 0,18 M3B.

4.5. CpenHue 3HAUYEHUA KOo2bduLIMEeHTOR nepexona K n K osis

e d

PEHTI'€HOJIOTMUYEeCKHUX [Ipolenyp ofuero Ha3HaueHUd IIpuBeneHu B lpujiox. 1. B
TabJ. 1.1 - 1.6 npuBeleHB 3HaueHMs KO30OMUMEHTOB nepexona K 30QeKTUBHOM
oose IJid CJelyolMxX BO3PACTHBEIX I'PYIIl NAaLMEHTOB:

- OT HOBOPOXIEHHOTO IO nojiyrozma (radtn. 1.1),

- OT nojyroma mo Tpex Jjet (Trabna. 1.2),

- OT Tpex OO BOCbMM JeT (Taba. 1.3),

- OT BOCBMM IO TpuHanuatu Jjetr (Tadmn. 1.4),

- OT TpMHaILaATM OO IeBATHanuaTtu JerT (radbix. 1.5),

- CcTapume neBsaTHazmuaTtu JjeT (raba. 1.6).

B Tabmn. 1.7 OpuBEeIeHH 3BHaueHMsa KO20bmumeHTOB nepexoma K wm K nonsa

e d
PEHTI'€HOJIOTMUECKHUX NPpOolLelyp IIPU MUCCJeIOBaHMM KOHEUHOCTEeM BHEe 3aBUCHUMOCTU OT
BO3pacTa IalMueHTa.
4.6. IlpuBemeHHele B Tabm. 1.1 - 1.6 3HaueHus kosbdbuimeHTOB mnepexoma K
e



MOIT'yT OBITH IIepecumMTaHbL oT 3HAUEHUMN PacCTOAHMA OT MCTOUWHMKAa OO IIPMEMHMKA

Tab
PUII ’ YKas3aHHBIX B Tabamuax, K IOpyI'MM 3HadeHusaM PUIT' C IIOMOLBIO
COOTHOWEHNSA :
Tab 2
(PUII )
K =K X --------- , Mk3B/ (MI'p X KB. M) . (4.4)
e e 2
(PUII")

BHaueHUa koO20OULUMEHTOR IHepexola K MNpakKTMUeCKM He 3BaBUCAT OT BHAYEHUN
d

PUII, VICIIOJIb 3y EMEIX OpM [OPOBEIOEHUM PEHTIEHOJOTMUECKUX MOpolenyp oobmero
HasHA4YEHMS.

4.7. OrTHOCUTEeJNIbHAS NOTPEWHOCTb 3HAUYEeHMM IO30BHX koabdmumenTtor K um K ,

e d
pacCuMTaHHEIX 1Jja "cTaHmapTHoro" daHTOMa, cocramBngeTr +/- 10%. YcpenHeHwue
3HAUYEHUNM IO30BHIX ko3bduumeHToB K M K 1o BO3pacTy (pocTy M Becy) IalLMEHTOB
e d

BHOCUT HOOMNOJHUTEJIbHYK I[IOTPEMHOCT: He 6ojee +/- 20%. YcpeOHeHUEe SHAUESHUM
OO30BEIX ko3bduumeHTor K m K 1O HaANpSXeHMI0O Ha PEHTI'E€HOBCKOM TpyOke BHOCUT

e d
OOMOJIHUTEJIbHYIO [IOTPemHoCTs He 6Gojsiee +/- 20%. Takum obpas3oM, OPUBEINEHHHE B
[Mpniox. 1 S3HaueHMsS IO30BHX KkKoszbdmumeHToB K 1 K uMeonT OTHOCUTEJIbLHYI

e d

norpemuocTts +/- 30%

5. Onpenenenne 3pGEKTUBHBIX 103 00IydeHUS
NAIMEHTOB MPU MPOBEACHUH PEHTTECHOIOTHUSCKUX
CTOMATOJIOTMYCCKUX UCCIICIOBAHUN

5.1. Pentrenonoruueckue cromartojornyeckue uccienoBanusi (PCHU) saBnsdrooTcs OAHUMHU U3
Hauboyiee  PacHpOCTPAHEHHBIX  BUJAOB  PEHTICHOJIOTMYECKMX  HMCCJIEOBAaHMHA  HaceNeHHs.
Cromaronoruueckie peHTI€HOBCKHE ammapaThl U, COOTBETCTBEHHO, TeXHoyioruu mnposenenus PCU
pa3nesAroTCs Ha CIIEIYIOIINE IPYIIIbL:

- PEHTI€HOBCKHE ammaparhl Uil KOHTAaKTHOM ChEMKHU 3yOOB. B 3TOM ciiydyae my4ok H3IydeHHs
BBIXOJIUT U3 PEHTTCHOBCKOM TpyOKH, HaXOAALIeHCs CHapy)XH OT MalMeHTa, a MPUEMHUK H3ITy4eHUs
pacrioyiaraercst B IOJIOCTH pPTa. DTa TEXHOJOIHs IPEJHA3HA4aeTcs, B OCHOBHOM, Ul IOJIY4EHUs
CHMMKOB OTJIEJIbHBIX 3yOOB BEpXHEH U HIXKHEH 4eoCcTel;

- maHToMorpaguieckue (opronaHToMorpadpuyeckie) peHTT€HOBCKHUE anmnapaThl NpeJHa3HaueHbI
Ul TIOJTYYEHHUS pa3BEepHYTOro (IIAHOPAMHOIO) H300pakeHHsl CJ0s, BKIIIOYAIOIIETO  BCHO
3yOOUYENIOCTHYIO CUCTEMY HJIU OTAEIbHBIE €€ YaCTH;

- JIEHTAJIbHbIE KOMIIBIOTEpHBIE TOMOTpadpl, Harmue BO3MOXKHOCTH BBISBUTH IOJIOKECHHE,
dbopmy, pa3Mepsl, CTPOCHUE U TIOJIYIUTh MU(PPOBOE TPEXMEPHOE M300PAKEHHUE BCEH 3yOOUETIOCTHOM
CUCTEMBI, YENOCTHO-TTUIEBON 00JacTH, BEPXHEUETIOCTHBIX Ma3yX M BHCOYHO-HMKHEUYEIIOCTHBIX
CYCTaBOB TAIIMEHTA 32 OJIHO UCCIIeZIOBaHUE.

5.2. IInsg PeHTIeHOBCKUX allllapaToB, IpelHas3HAUEHHHX IJIS KOHTAKTHOM CBeMKU
OTIEeJIbHBIX 3y00B, pacuetT sbdexTUBHOM IO3H OBJIy4YyeHUd nauueHrTa,
nomBeprammerocsa IMAaTHOCTUUECKOMY MCCJIeNOBaHMIO Ha DTOM Tulle allapaToB,
npoBommuTCca JIMOO C HnoMoumbio GopMyJiel 4.1 C MCIOJB30BaHMEM M3MEPEHHOT'O 3HAUEHUS
IO, Jsgmbo ¢ nomoumbid  QOopMyJiHl 4.2 C MCIOJIB30OBaHMEM 3HAaueHMS pPaOMalMOHHOTO
BEIXOI& aNiapara. BHaueHuMsa konbduumeHTor K um K 1Jig nepedHsa MCCJIeIOBaHUM,

d e
TP OBOIVMEBIX Ha 3TOM TUIIE PEHTIEHOBCKMX CTOMATOJIOTMUECKMX allapaToB,
npueeneHe B Ilpuiox. 2 (raba. 2.1).

5.3. Ha opTonaHToMOrpadmueckrx PEeHTI'eHOBCKMX allapaTax OIpOBOOUTCSH

naHopaMHasa CcbheMka 3y0O0B UM Uebasiorpadmusa. PacueT 30QeKTUMBHOM O3B OOJIyUeHUS



naumMeHTa, nomeeprammerocs IMAaTHOCTMYUECKOMY MCCJeHOBaHMI0O Ha DSTOM THUIE

anmnapaTos, nOpoBoAUTCca JubO C nomouwbin GopMyJiel 4.1, JjmbOO C IOMOWBID QOPMYJIE

4.2. 3BHaueHus kosbdmumeHToB K wum K 1OJg nepeuHd MCCJeNOBaHWUM, IPOBONMMEX Ha
d e

STOM THUIIE PEHTTEeHOBCKMX CTOMATOJIOTMUYECKMX allapaToB, NPMBEIeHH B I[Ipuiox. 2

(rabm. 2.2).

5.4. JeHTaJbHBEM KOMIBIOTEPHHM ToMOI'pad I[IO3BOJIAET NPOBECTU IOCTPOEHME
3D o6BemHOTO n300paxeHUs BCen CKaHMpyeMoMm o060JacTM ¥ OTHEJIbHEIX 3O0H
3yOOUeJIIOCTHOY CMCTEMEl B Pa3JIMUHEIX peXuMax BU3yalusaluy KOCTHBIX M MATKUX
TKaHEeNn. PacuerT 50beKTMBHOM OOBE OOJyUeHMS IalueHTa, nompepramnmerocs
MCCJIENOBAHUI Ha STOM TMIIE allapaToB, NPOBOAUTCH JMOO C IOMOWBID QopMyJisl 4.1,
bpsZiele] C IIOMOIIBIO bopmysier 4.2. 3BHaueHus kosdbuumenTtor K n K ons

d e
MCCJIenOBaHUM, [NPOBOAMMEIX Ha 5STOM THUIE PEHTI€HOBCKMX CTOMaTOJIOTMUECKUX
anmnapaToB, IMIPMBEeOeHH B IIpujox. 2 (Tadmx. 2.3).

Mpumep 1.

CoejylaH CHMMOK pPe3slOB BEpXHEeM YeJIoCTM NPM HanpsaxeHMM Ha Tpybke 60 xB u
3HAUEeHUM KOJMUEeCTBa BJIekTpuuecTBa MA X ¢ = 1,6. B COOTBETCTBMUMU C IPOTOKOJIOM
VCHEITaHMMY BKCIJyaTallMOHHEIX IapaMeTpOB PEHTIEHOBCKOTO alllapaTa palXalMOHHEM
BHIXON mJia HanpsxeHus U = 60 kB cocraBmi R = 0,036 MI'p x kB. M/ (MA X C).
Haxommm B TabJ. 2.1 [IpMiiox. 2 3HaUeHMe [O30BOI'O KO3QbMULMEeHTa,
COOTBETCTBYyWIleEe BHOpaHHOMY pexumy K = 55 mMx3B/ (MIp X KB. M) .

e
BHaueHMe 2QOEeKTMBHOM HO3H y IallMeHTa OyIeT pPaBHO:

E = 0,036 (M'p X kB. M)/ (MA x Cc) X 1,6 MA X Cc x 55 (Mx3B/ (MI'p X KB. M)) = 3 MK3B.

[Ipumep 2.

[lpoBenmeHa IaHOpaMHas CcBbeMka 3y0O0B OpM HaOpsaxeHuM Ha TpydOke 64 kB.
BHaueHue IIJIl cocraBuyo 15 cI'p X KB. CM.

Haxommm B Tadn. 2.2 Ipujox. 2 3HaUEeHMe IJO030BOTO kondbuimeHTa,
COOTBETCTByWIlEee BHOpaHHOMY pexumy, K = 0,8 Mx3B/(cI'p X KB. CM) .

d

BHaueHMe 20OeKTMBHOM HO3H y IallMeHTa OyIeT pPaBHO:
E =15 cI'p x xB. cM x 0,8 Mx3B/ (cI'p x kB. cM) = 12 MK3B.

[Ipumep 3.

[IpoBeneHO MCCclemoBaHMe 3yDOOB Ha IOeHTAaJIbHOM KOMILITEPHOM ToMorpade 3D
Accuitomo npm Hamnpsxeuum Ha TpyOxe 80 kB, BpeMeHM BKCHO3MUMM 17 C M TOKe
4 MA. 3BoHa o6bnyuenusa 60 x 60 MM. B COOTBETCTBMM C IIPOTOKOJIOM MCIIEITaHUM
SKCIUIyaTalMOHHEIX IapaMEeTPOB PEHTITEHOBCKOTO allapaTa PalIMalMOHHBEI BHEXOI IJiS
vanpsaxeura U = 80 kB cocraBun R = 0,04 MI'p X kB. M/ (MA X C).

Haxonoum B Tabn. 2.3 IIpujox. 2 23HadUeHMe JO30BOIO KkKo2dQduumeHTa,
COOTBETCTBYyWIlee BHOpaHHOMY pexumy, K = 29 mx38/ (MI'p X KB. M) .

e
BHaueHMVe D200eKTMBHOM IOSBH y IalMeHTa OyIeT pPaBHO:

E=0,04(M'p x kB. M)/ (MA X Cc) X 68 MA x Cc X 29 (Mx3B/(MI'p X KB. M)) = 79 MK3B.

6. Onpenenenue 3¢(HEeKTUBHON JT03bI O0TyUEHUS MAIUEHTOB
IIpU IMMPOBCACHNUN I/ICCJ'IG)IOB&HI/IIZ Ha PCHTITCHOBCKOM
KOMITBIOTEPHOM ToMoTrpade

6.1. Pacripenienenue MOTJOMIEHHOW J03bI PEHTI€HOBCKOIO HM3JIyYEHHUS B Telle MalueHTa Mpu
MIPOBEICHUU MEIUITMHCKOTO WCCIIEIOBAaHUS METOJJOM KOMIIBIOTEPHOH TOMOrpaduu CyIIeCTBEHHO
OTIIUYAeTCs OT TAKOBOTO TMPHU HCIHOJIB30BAHWU TPAIUIIMOHHBIX METOJOB PEHTTeHOrpaduu WIn
peHTreHockonuu. B cioyuyae kommnerorepHoit Tomorpadguu (KT) pacnpenenenue morjaomeHHON 10361 B
uccieayeMoM oobeMe 6osiee 0JHOPOIHO 3a CUET POTALMOHHOM reomeTpun oomyyenus. [lepenan 10361
OT Kpas K IeHTpy oOiaydaemMoro odbema (I CpeTHUX Pa3MEpPOB Tejla YeJIOBEKa) COCTaBIsieT 2 - 3
paza, B TO BpeMsl Kak JJIsi TPAJUIMOHHBIX METOJOB PEHTTeHOTrpapu WM PEHTTEHOCKONHHU Tepena
710361 B TIEPETHE-3aTHEH TEOMETpUM 00TydeHHs naruenTa B 5 - 10 pa3 Oonbiie.



6.2. OCHOBHBIMU JO3UMETPUYECKUMU MTapaMmeTpamu nipu nposeaeHun KT apistorcs:

- KoMIbOTepHO-TOMOrpaduueckuit uaAeKc 1036l (Computed Tomography Dose Index, nanee -
CTDI) - uaTerpan npoduis 036l 32 OJUH 000OPOT PEHTIEHOBCKOW TPYOKH, HOPMAJIM30BaHHBINA K
IIUPUHE PEHTI€HOBCKOTro Jiyya. CIyXHUT MEpOH MOTJIOUICHHOW M03bl M3ITy4YeHHs 3a OJUH 000pOT
PEHTTEHOBCKOM TpyOKH. SIBiseTCs €MIMHCTBEHHBIM HEIIOCPEICTBEHHO U3MEPSEMBIM J103UMETPHUUECKUM
napamerpoMm npu KT. Exununa usmepenus - mI'p. Benuuuna CTDI onpeznensercss TeXHUUECKUMU
napamerpamu mporokosna KT-uccnepoBanus (cujla TOKa U HaIpsHKEHHE PEHTICHOBCKOW TpPYOKH,
BpeMs pOTaIUH, KOJUIMMAIHUS Cpe3a), KOHCTPYKTUBHBIMH OCOOCHHOCTSIMU CKaHepa (reoMeTpHuecKas
3¢ (}EeKTUBHOCTh  JI€TEeKTOpa, (UIbTpalMs PEHTTEHOBCKOTO W3Iy4eHWs)) W HE 3aBUCUT OT
XapaKTePUCTHK MaIlMEeHTa;

- npousBeneHue n03bl Ha JuuHY (Dose Length Product, manee - DLP) - sBusiercst mepoii
MIOTJIOIIEHHOM 103kl n3nydeHus 3a Bce KT-uccnenoBanue ¢ y4eTom JUIMHBI CKaHUPYeMO#l obiacTu u
KOJIMYECTBA CKAaHUpOBaHWM. SIBnsieTcss mpou3BoAHBIM pacueTHbIM mapamerpoM oT CTDI. Enmnuna
u3Mepenus - MI'p X cM;

- o exTUBHAS 1032 ABISAETCS MPOU3BOIHBIM PACUETHBIM ITapaMeTpoM OT 3HaueHust DLP.

6.3. Metron oueHku 5b0dexTHUBHOV nHO3El HpM OpoBemeHuu KT-mccremoBaHMUS
OCHOBAH Ha WM3MEpeHMAX [NOIJIOUWEHHOM HO3bl B OU3MUeCKMX QaHTOMax, MUMUTUPYIIOUMX
TeJIO NalMeHTa. V3MepeHMS NPOBOANSTCS B COOTBETCTBUM CO CIelMaJIbHOM MeTOIOUKOM
B T'OMOT'€HHEIX UWMIMHIPUYE CKUX baHTOMaX, V3TOTOBJIEHHBIX ns
NoJMMEeTUIIMETaKpUIIaTa. JJjig MONEJMPOBAaHMA B STUxX Lejax Teja geterr (0 - 15
JeT) baHTOMEL OOJDXHEL MMeTb OuamMeTp 16 cM. Tejlo B3pPOCJOTO UeJIOBEeKa
paszbuBaeTCcsa Ha OBe aHATOMMUECKMEe dYacTM (ToJioBa + Wed M TyJIOBMIE) , KOTOPEE
MOIENUPYITCH LUMIMHIOPpaMM OuaMeTpaMM 16 CM M 32 CM COOTBETCTBEHHO. J3MepeHUd
NpOoM3BOOATCS B UYeTHpex Toukax Ha IJNybmHe 1 cM u B uUeHTpe daHTOMa. Ilo
pes3ylbTaTaM M3MEPEHMY ONpenesiseTCcs B3BelleHHOe 3HaueHue CTDI B CKaHUPYyEMOM

w
cJioe, ABJ4AKIleeCsa OLEeHKOM CpeOHey IMOIVIOWEHHOM O3Bl B 3TOM CJIOe 3a OIMH
OBOPOT PEHTTEHOBCKOM TPYyOKM:
1 2
Cilbh =- x CTDI + - x CTDI , wmI'p, (6.1)
w 3 c 3 p
roe:
CTDI - pesynbTaT m3MepeHus B LeHTpe danToma (MIPp);
Cc
CTDI - CcpenHee 3HAaueHME PEe3yJILTATOB WM3MEPEHUM B UYeTHpPEeX TOoYKax Ha
p
ryybuHe 1 cMm B daHTOMe (MIP) .
BuaueHue CTDI 3aBUCUT OT (QUBUKO- TEXHUUECKUX XaPaKTEePUCTHUK alllapaTypbl
w
(HanpsaxeHMsa Ha TpybOke, OouiabTpaumy, TOJUMHEL CKaHa M OP.) ¥ NPOINOPLMOHAJBHO
3HAQUEeHUI0 KOJMUeCTBa BJleKkTpuuecTBa (MA X C) 3a OIMH CKaH.

6.4. Ilpy TEexXHOJIOTUM IIOCJIEINOBATEJIbHOI'O CKaHMPOBaHUSA IJIS XapaKTepUCTUKU
MCCJIeNOBaHUA ONpelNeJidioT 3HaueHMe [IPOM3BeIeHMS IO3Bl Ha IJIMHY CKaHMPOBaHUS
OpY MUCCJeIOBaHMM COOTBETCTBYWIENM aHaTOMMUeCcKoM cexkumm (mHomexkc "i") DLP

i
(MI'p X cm):
n
DLP =CIDI x d x Nx I, MI'p X cwMm, (6.2)
i w
roe:
n
CTDi - HOPMMPOBAHHOE Ha eIMHMLY MA X C S3HayeHMe B3BEIEHHOTO
w

KOMIIbOTEPHO- TOMOTPaduUUecKoro MHIOeKca nos3u (MI'p/MA x C);
d - TommmHa ckaHa, CM;



N - umcio ckaHOB;

| - sHaueHme MA X C Ha OOMH CKaH.

6.5. Mpr COMPAJIBHOM ¥ MHOTOCPE30BOM TEeXHOJIOTMAX CKAHMPOBAHUSA YaCTO
YBEIMYUBALT CKOPOCTb OBIDKEeHUA cTosa NaLMeHTa, 4TO NPVBOOUT K
NPONOPLUMOHAJBEHOMY CHMXEHMIO IO3H eTro oObjydeHMda. I8 XapaKTEePUCTUKM CKOPOCTM
OBMXEHUS CTOoJla T[alMEeHTa MUCIOJb3yIT TAaKOM TEeXHUUECKMN NapaMeTp, Kak OUTY.

[IMTY - 3TO OTHOWEHMEe CABMIa CToJia 3a NoJHyn (360°) poTaumo PeHTIEHOBCKOM
TPpyOKM K OOmey KOJJIMMalMM IIydka PEeHTIeHOBCKOIO M3JydeHus. [uTtu (majiee - P
OTH. €II.) PacCCuMTHBaT 10 GopMmyJie:
IEJBTA d
p=-------- : (6.3)
Nx T

Toe:

IOEJIBTA d - cOoBMI' CTOJla 3a I[IOJIHYI pOTalMio, CM;

N - umcio kaHanoes cbHopa uHOOPMALMU (KOJUUECTBO CKAHUPYEMHIX 3a ONHY
poTauuin Cpe30B) ;

T - TomumHa cpesa, omnpenensgeMas OUM3UUECKOM KOJIIMMaLMeM, CM.

JosuMe TpUUe CKUM napaMeTpoM, YUMTHIB a oMM BIIMSAHMUE nyYTya Ha JO3Y
obJsIyuyeHus, aBJIAeTCH 0O BEMHEIN B3BEUIEHHBM MHIEKC - CTDI , KOTOPHM

vol

PacCCUMTEBAKT IO QopMmyJie:

Ctol
0
CTDI = - , MTp, (6.4)
vol p
roe:
CrtDl - B3BEUIEHHOE 3HAauYeHMe KOMIBOTEPHO- TOMOIpaduMuecKoro MHIOEKCa IO3H;
W
P - 3HauveHMe nmTya.

6.6. s XapaKTepPUCTMKM [NOTJIOWEHHOM HO3H M3JIydeHUs 3a 1- oe CKaHMPOBAaHME
3HadyeHre DLP paccumMTeHBALT IO QopMmyJie:
i

DLP = CTDI x L, MI'p X cum, (6.5)
i vol i
roe L - nimHa 1i-7 objlacTM CKAHMPOBAHMUSA.
i
3HauyeHue DLP , XapakTepmusywolee IIOIJVIOCUEHHYKD 03y MI3JIyUdeHMsa 3a BCe

t ot
KT- mccrenoepaHMe, pacCUMTHEIBAKT I10 @opmyﬂe:

DLP = SUMDLP , mI'p X cwu, (6.6)
t ot i i

roe:
DLP - npoms3BeleHMe INO3H Ha IJMHY 3a Bce KT-wuccrenoeahnme, MIp X CM;
t ot

i - KONIMYeCTBO CKaHMPOBAaHMIL.

CuMBOJI SUM o3HauaeT, UTO CYyMMUpPyeTCs BKJal B HO3y O0OJydeHMS BCexX 1-X
CKaHMPOBaAHMY B paMkKax »maHHoro KT-uccieloBaHMSA (HaIpuMep, IPU CKaAHUMPOBAHUMU
HECKOJIbKUX aHATOMUUYECKUX objacTey WM IOPM MCCJIeNOBaHuM IO U IIOoCJe
BHYTPMBEHHOT'O BBEeJEHMSA KOHTPACTHOI'O BelecTBa) . 3HavyeHmusa DLP n DLP

t ot i
oToBpaxalnTcsa Ha KOHCOJM KOMIBIOTEPHEIX TOoMOIpadoB, MNpomsBeIeHHHX nocye 2002
r. Ecam nosiHoe KT-wucciemoBaHMe COCTOMT M3 OOHOI'O CKaHupobaHmsa, ToO DLP =
tot
DLP .
i

6.7. ObdbexTMBHasS Ino03a ABJLEeTCS IIPOMBBOINHLIM pPaCUeTHEIM IIapaMeTpoM OT

3HaueHus DLP. [Ing pacueTa 200eKTMBHOM HOBH MCIOJb3yeTcsa dopMyJia:



i
E=SUMDLP x e , w3, (6.7)

i i DLP
roe:
DLP - npousBemeHue mo3el Ha MJIMHY 3a 1-€ ckKaHuMpoBaHue, MI'pP X CM;
|
i
e -  IOO3O0BHM KO2OOMLUMEHT nJjd 1i-1 aHaToMmuueckom objlactu (Tadbn. 6.1),
DLP
M3B/ (MI'p X CM) .
i
VIsMeHeH e 3HAUEeHUS KoobduLMeHTa e B 3aBUCHMMOCTM OT ofjacTtu
DLP
MccyiengoBaHmsa OOYCJIOBJIEHO paclpelielieHreM PaavMOYyBCTBUTEJIBHEIX OPIaHOB B TeJje
i
yejioBeKa. 3HaueHusa koadduureHTa e IJIsS B3POCJIEIX MNAaLMEeHTOB MNPeICTaBJIEHH B
DLP
Tabyg. 6.1.

Tabanua 6.1

i
SHAUEHMA HO30BOT'O KO3OIMUIMEHTA e B 3ABUCHMOCTU
DLP
OT OBJIACTU MCCIJIEOOBAHVA IJIA B3POCJHX ITALIVMEHTOB

i
ObJjacTh MCCJEeOOBaHUS 3HaueHMVe IO030BOTO koabduuMeHTa, € ,

DLP
M3B/ (MI'p X CM)

TonoBa 0,0023
lles 0,0054
T'pynHasa kJjeTkKa 0,017
BpomHas 0OJIOCTb 0,015
Majser Tas 0,019

Ecnu ckanupoBanuto Bo BpeMsi KT-uccnenoBanus mojBepraiach TONBKO OJHA W3 YacTeil Tena
(Tabm. 6.1), To pacueT 3¢ (HEKTUBHON JO3BI YIIPOILIAETCS:

E = DLP x e , M3B, (6.8)
DLP
roe e - IO3O0BHIM KO3OIMLUMEHT mOJd COOTBETCTBYIEN aHaTOMUUECKOM
DLP
obmactu, M3B/ (MI'p X CM) .
OquM,J:[HO, gTo HpM VICIIOJIB30OBAHUM TEX Xe napaMeTpOB npouenypbl 3HaAUeHue

5bdexTMBHONM @OO3Bl Yy IHeTey OyIeT BHIIE M3-3a MEHbIIEeT'O pa3Mepa Tejla. B TabJ.
i

6.2 TINpuBeDeHE 3HAUEHMS JO30BHIX KOIQPULIMEHTOB e oJia OeTey pas3JIMUHOTO
DLP

BOBpacTa B BUIEe COOTBETCTBYIUMX MHOXMUTEJIEM [0 OTHOWEeHMI K ko3dduumeHTaM IJig

B3POCJIOTO IIallMeHTa.

Tabauua 6.2

i
OTHOCUTEJILHOE YBEJIMYEHVE KO3OOUIMEHTOB e Yy OETEN



DLP
PAZJIMUHOT'O BO3PACTA IIO OTHOWEHMIO K B3POCJIEM

BospacT naumeHTa ObytacThs MCCIENOBAHUA
T'onoBa T'pynoHasa BpomHasa
n mes KJIETKa MOJIOCTL U Tas
B3pociee 1,0 1,0 1,0
OT TpMHAILATM OO CEeMHaUuaTr JIeT 1,1 1,1 1,1
OT BOCBMM OO TPMHANLATU JIeT 1,3 1,4 1,5
OT Tpex OO BOCHMM JIET 1,7 1,6 1,6
OT mojayroma OO Tpex JeT 2,2 1,9 2,0
OT HOBOPOXIEHHHX OO MOJIyTOoma 2,6 2,2 2,4

[Tpumep 1.

[IpoBeneno KT-uccienoBanue rpyaHOM KJIETKH y B3pocioro namnuenrta. 3nadenue DLP = 210
MI'p x cm. Ompenenum 3HaueHue 3pdextTuBHoOM 10361 0 dopmyne 6.8: E =210 mI'p x cm x 0,017 =
3,6 M3B. IIpu Takom xe 3Hauennn DLP 3Hauenue s¢dexrnBHOI 10361 y pedenka 10 et OyneT paBHO:
E=210mM[pxcmx 0,017 x 1,4=15,0 M3B.

[Tpumep 2.

B xome KT-wmccinemoBaHMAa OBJIO BBIIOJIHEHO CKaHMPOBAaHME IIeM UM TPYIOHOM KJIETKU
Yy B3POCJOTO NaluMeHTa. [IpM CKaAaHUPOBAHUM ey 3HaueHme DLP cocraBuyo 470 mIp
i
X CM, a IIpPU CKaHMPOBAHUM TpPyHOHOM kjeTku - 400 MI'p x cM. OmnpenenyMm 3HaUeHUE
sbbexTHBHONM IO3El IO QopMyJsie 6.7:

E = 470 MI'p x cMm x 00,0054 + 400 mI'p x cm x 0,017 = 9,3 M3B.

7. Onpenenenne 3QpGHEeKTUBHOM 10361
¥ MaKCHUMAaJIbHOM TOTJIOIICHHOH 103bI B KOXKE Y MAIlUEHTOB
IIpH IPOBCACHUH MHTCPBCHIIMOHHBIX I/ICCJ'IG)IOBaHI/II\/II

7.1. K UWHTEepBEHLUMOHHBIM HCCIEAOBAHUSAM OTHOCIT PEHTICHOJOTHYECKUE MCCIIECIOBAHNUS,
XapaKTEPU3YIOLIUECS CIOKHOCTBIO IPOBEICHUA WM BBEIACHHEM B OpPraHU3M JIONOJIHUTEIIBHBIX
BEUIECTB M mpucnocodsennid. Kak mnpaBuio, 3TO XUPypruuyeckue BMEIIATeNbCTBA, MPOBOJUMbBIE
YPECKOKHBIM ITYTEM C UCIIOIb30BAHUEM CIEIUAIBHBIX HHCTPYMEHTOB 10J] KOHTPOJIEM PEHTTEHOBCKOU
BU3yallM3alud. OTH MCCIEJOBAHUS MOXKHO NOAPA3JCIUTh Ha JBa Kjacca: JUATHOCTUYECKUE U
TepaneBTHUecKue. TepameBTHUYecKHe HMHTEPBEHLIMOHHBIE MCCIEOBAHUS IPEACTaBIAIOT COOOM
PEHTTEHOJIOTUYECKUE  HUCCIIEOBAHUS,  COBMEIIEHHbIE C  XUPYPrHYECKUMH  JIe4eOHBIMU
MaHHUITYJISAIUSIMH.

7.2. Ilo cpaBHEHHIO C OOBIYHBIMH PEHTTEHOJIOTUYECKUMH HCCIICIOBAHMSIMU HWHTEPBEHIIMOHHBIC
WCCIICTIOBAHMS XapaKTEePU3YyIOTCS 3HAYUTEIHHO OONBIIMMH YPOBHSIMH OOJYYEeHHS MAIlMEHTOB. Puck
BO3HUKHOBEHHSI CTOXaCTHYECKUX J(P(HEKTOB BCIEACTBHE OOIY4YEHHUs TMAIMEHTOB OIEHUBAIOT C
noMoIipio A hekTuBHON 1036l [Ipy mpoBeneHWH HEKOTOPHIX WMHTEPBEHIIMOHHBIX HCCIEAOBAHUN
CYLIECTBYET PHCK BO3HHUKHOBEHHS JI€TEPMHHHUPOBAHHBIX JPPEKTOB KOXHU (IpUTEMA, SIUIISLINS).
[Topor BO3HMKHOBEHHUSI BPEMEHHOM 3pUTEMBI COOTBETCTBYET IOIJVIONIEHHON J03€ U3Iy4EHHUS B KOXKE,
paBHoii 2 I'p, a mopor mocrosHHOW snunsuuu - 7 ['p. Takum oOpa3zom, npu mHpoBeIECHUN
WHTEPBEHIIMOHHBIX HCCIEAOBAaHUNH HEOOXOJUMO KOHTPOJIMPOBATh 3HAUEHUS JBYX IapaMETPOB:
3¢ PexTUBHONW MO3BI - JUISI ONTUMHU3AIMHM TPOBEACHUS HCCICIOBAHUS C IEIbI0O CHUKEHHUS PHUCKa
BO3HUKHOBEHHUS OTHAJCHHBIX TOCHENCTBUN (cToxacThyeckuX dS(PQekToB) U MaKCUMaTbHOU



norsomeHHon 10361 B koke (MITJIK) - mist mpenorBpaimieHuss BO3HUKHOBEHUS JETEPMUHUPOBAHHBIX
3¢ dexToB.

7.3. Onpenenenue >pdexruBHoM 10361 1 MITJIK manueHToB npu MpoBEACHUN JUATHOCTHYCCKUX
U TEpareBTHUUYECKUMX HMHTEPBEHIIMOHHBIX PEHTICHOJOTMYECKUX HCCIIEJOBAHMW OCHOBAaHO Ha
WCIIOIb30BAaHUM PE3YJIbTATOB HM3MEPEHUM Ipou3BeleHus A03bl Ha 1iomans IIJII ¢ momombro
MIPOXOAHON KaMepbl 32 BPEMsI UCCIICIOBAHUS.

7.4. BHaueHMe B20OEeKTMBHOM IOSBH y B3POCJIOI'O IIallMeHTa 3a BpeMsa [NPOBeIeHUS

VHTEPBEHLUMOHHEIX MCCJIeNOBaHUM oONpenejyigseTcsa C I[IOMOWbI BHpaxeHus (4.1).
SHaueHuUs koadduumeHTa IHepexona K B 3aBUCUMOCTM OT AHOOHOT'O HAIpPSXEHMA Ha
d
PEeHTI'eHOBCKOM TpyOKe NIpUBENEHE IOJIS  Pas3JIMUHBEIX BUIOB MHTEPBEHLUMOHHEIX
uccyaenopaHum B Tabix. 3.1 - 3.6 IIpuiox. 3. 3Ty 3HAUYEHMS MUCIOJNbL3YIT IJII
pacueTa sbbexTUBHOM IOBH Yy B3POCJEX [NALMEHTOB IIpM [OIPOBEHEHUM Kak
OVMaTrHOCTUYECKUX, Tak ¥ TepaleBTUUYECKUX MHTEPBEHUMOHHEIX MCCJIeOOBAaHMN.
SHaueHU e K nis IIPOMEXYTOUYHOT'O 3Ha4YeHUs aHOIHOTO HalpsSXeHUs Ha
d
PEHTI'€HOBCKOM TpyDKe onpenejiseTCsd C [IOMOWbLI JIMHEMHOM MHTEePIOoJNauuu, KkKak B
on. 4.4.5.
S
7.5. BHauvenme MIIK naumeHTa D 3a BpeMsd MNPOBeNeHMS MHTEPBEHLUMOHHOI'O
max

mcciyiefoBaHMA ollpeneyideTCcAda C IIOMOUWBIO BBIPAXEHNMA D

S S
D = o x K, wmIp, (7.1)
max d
roe:
® - wmsMepeHHasa peguumHa I, I'p X KB. CM;
S
K - kKO5bOmMUMeHT nepexoma OT M3MePeHHOTO 3HaudeHusa NIl K MakCUMaJlbHOM
d
NOTJIOWEHHOM HO03e B KOXe naumeHrta, MIp/ (I'p X KB. CM).
S
3HaueHma K MaJIO 3aBUCAT OT HANPSAXEHMS Ha aHOOe PEHTIEHOBCKOM TPpYyOKM
d
(cmexkTpa M3JyYeHMUs) U I[IO03TOMY HOpuBeneHel B Tabmn. 3.7 - 3.9 Ipunox. 3 BHe
S
3aBUCHMOCTM OT S3TOTO IapaMeTpa. g MCCIeOOBaHMM COCYyIOB cepAla 3HadeHusa K
d
CYLWEeCTBEHHO pasamyanTcHd 14 OMaTHOCTUYECKMX n TepaneBTUUYEeCKUX
MHTEPBEHUMOHHBIX MCCJIeOJOBAHUM . Kourpones MIIK mnaumeHTa OpM [OIPOBeOeHUU

VMHTEPBEHIVOHHBIX MCCHeHOBaHMﬁ KOHEUYHOCTEN He [npoBomomMTCHd, T.K. €€ 3HadYeHNMe
npn STOM B IOE MCCHeHOBaHMﬁ He HpMGHMX&eTCH K Iopory IOeTePMMHMPOBAHHBIX
>0bekTOB.

7.6. 1lpn mpeBbllIEHUN B XOAE NPOBEACHMSI MHTEPBEHLIMOHHBIX HCCIIEJOBAaHUM KOHTPOJIBHBIX
sHauenuit [1/II1, mpuBeaeHHBIX B Taba. 7.1, BOSHUKAET 3HAUUTEIbHAS BEPOSITHOCTh BOSHUKHOBEHMSI
KO>KHOH spuTeMsbl y nanueHTa. [Ipu npeBbimieHMH KOHTpobHbIX 3HayeHuit [1/111 ciegyer Habnronath
3a COCTOSIHUEM KOKM TalMeHTa B MECTE BO3MOXKHOTO mepeoOiydeHHs B TedeHue 14 gHeil u mpu
HE00XO0AUMOCTH NPUMEHSATh TEPAeBTUYECKUE MEpHI.

Tabmuma 7.1
KOHTPOJIBHBIE 3HAYEHWSA TTAIT JJIA ITPEJOTBPAILIEHI A
JETEPMHWHNPOBAHHBIX D®DEKTOB B KOXE
Bun mccaenoBaHMA KoHTpoJsbHEIE

3HaueHuda I[IIII,
I'p X kxB. CM

Aurmorpadmsa cocymoB cepnla 600




AHTMOINJIACTUKA COCYIOB Ccephua 300
AHTMOTPadMsa COCymOB TOJIOBHOTO MO3Ta M KAPOTUIOHEIX SOH 300
SMOOIMBALMA COCYIOOB I'OJIOBHOT'O MO3Ta 300
IMarTHOCTUKA OPTAaHOB OPKIHOM MOJIOCTM M MAajioro Tasza 500
JleueHre OpPTAaHOB OPKIIHOM MOJIOCTMU M MajioTo Tasa 500

7.7. B TmpakTUKE NPOBEACHUS HWHTEPBEHUMOHHBIX HCCICIOBAHUN CIEAYET HCIIOJIb30BaTh
CJIETyIOIIMe OCHOBHBIE ITyTH CHUKEHUS YPOBHEN 00Iy4YeHHs MallueHTOB:

- MUHUMAJIBHOC BPEMA IPOBCACHUA PCHTICHOCKOIINH, 0COOEHHO C BBICOKOM MOIIHOCTBIO J0O3bI, U
MHHHMAJIBHOC KOJIMYECTBO CHUMKOB 3d UCCIICJOBAaHUC,

- KaK MOXHO MEHBIITMI TOK M KaK MOXKHO 00Jiee BRICOKOE HAIPSHKCHHUE HAa aHOJEC PEHTIC€HOBCKOMN
TpyOKH;

- pacmoJIoKEHHUE PEHTIEHOBCKOW TPYOKM Kak MOXKHO JaJibllie OT IMalUeHTa, a MPUEMHHKA
M300paKeHUS KaK MOKHO OJIMDKE K MallUeHTY;

- KOJUTMMAIMs Ty9dKa HW3JIy4eHHUs JOJDKHA CTPOTrO COOTBETCTBOBATH pa3MepaM HCCIIeTyeMOit
obnacTu;

- YMCHBIIICHHE B PEKUME PEHTTeHOrpaduu 4aCTOTHI CheMKH (KOJIMYECTBO KaJpPOB B CEKYHIY) 110
HE00XO0AUMOTO U I0OCTaTOYHOI'O YPOBHS;

- II0 BO3MOXHOCTH NECPUOAUYCCKHM MCHATH YI'OJl HaAKJIOHAa peHTFCHOBCKOﬁ TPY6KI/I B XOJI€
HCCICOOBAHUA,

- B OCHOBHOM pa6OTaTI> B pPCKUMC HHU3KOH MOIIMHOCTHU J03bI U3JTY4YCHUA, a PCIKUMBI CpeleeI\/JI u
BBICOKOH MOIITHOCTH AO3bI U3JTYUCHUS UCITIOJIB30BATh TOJIBKO IJIA KPYITHBIX IMTATUCHTOB.

8. Omnpenenenue 3¢ (HeKTUBHON 10361 00TydeHNs NAllMEHTOB
MIPU TIPOBEICHUHU MaMMorpapuu

8.1. K mpoBenennto mammorpaduu mpeabsBIsSIOTCS CeHaIbHbIe TPEOOBAHMUS:

- HCTOJB3YIOTCS PEHTTEHOBCKHME TPYOKH C MOJUOJIEHOBBIM, POJIMEBBIM U BOJH(GPAMOBHIM
aHOJIOM;

- B KayecTBe (MJIBTPOB UCIOJIB3YIOT IUIACTHUHBI U3 MosnOeHa (ToimuHoi 30 MkM), poaus (25
MKM) Wi namuiagus (40 Mkm);

- HaTpsDKEHUE Ha aHOJIe TPYOKH JTOJKHO OBITh HU3KUM (22 - 35 kB);

- paccTosiHEE OT (POKyca PEHTTEHOBCKOW TPYOKH 10 MPHEMHUKA U300PaKEHUs HE JOJKHO OBITH
MeHblie 60 cM.

CornacHO COBPEMEHHBIM MEKIYHAapOJHBIM KPUTEPHUSIM KauecTBa MpOBEAEHHs MaMMmorpaduu
BXOJIHAsl 71032 Ha MOBEPXHOCTH MOJIOYHOH *ene3bl (TOJNIIMHOM 5 CM B COCTOSSHUM KOMIIPECCHUHU) HE
N0JKHA npeBbimats 10 mIp.

8.2. Ilpouenypa oueHkn d3(pQexTUBHON 1036l OONyYEHHUs TMAalMeHTa TPU MPOBEICHUU
MaMMOTpadu COCTOUT U3 CICAYIONINX 3TATOB:

- OIpEeNeNsAoT 3HaueHHE BXOAHOM 103bI B Bo3ayxe (0e3 yuera oOpaTHOTO paccesHus) Ha



MTOBEPXHOCTHU MOJIOYHOM JKEJEe3bl;
- PaCCUMTHIBAIOT CPEeIHEE 3HAUCHHUE MOTJIOIIEHHOM 103l B MOJIOYHOM XKele3e;

- paccUuTHIBAIOT 3HaUeHUE YP(HEKTUBHOMN J03bI.

8.3. s onpernejeHnd 3HAUEeHMs BXOIOHOM IIOBEPXHOCTHOM IO3Bl D
TIOB
JCIIOJIb 3YIOT :

- 3HaueHue 1111 (cTp x kB. cM) , MBMEPEeHHOe C TI[IOMOWBI [IPOXOIHOM
VIOHMUB3ALMOHHOM KaMepsl. M3MepeHue IIIOII HeoOXOOMMO MNPOM3BOIUTH BIJIOTHYD K
MOJIOUHOM XeJle3e Ha CBbeMOUYHOM CTOJIMKe. [IJIg I[OJIydeHMS 3HAuUeHUS BXOIHOM IO3BL
MCHOJIbE3YIT GopMyJly:

I a
D =10 x ---, MI'p, (8.1)
oB S

roe S -  JIowamnb IIyyka M3JIYUYEHMS B ILJIOCKOCTM MNPOXOIHOM MOHMSBALUUMOHHOM
KaMepH, KB. CM;

- BHAaUeHMEe PpaIMalMOHHOT'O BEIXOHA R PEHTI'eHOBCKOI'O MajgydaTens, (MI'p X KB.
M)/ (MA x c). Iig OOJiydeHMS 3HAUeHMS BXOAHOM HO3HE MUCIOJB3YT QOPMYJIy :

D = eceaanaan X 1 xt, mI'p, (8.2)

roe:
L - paccrosHue oT dokyca TpyOKM OO MNOBEPXHOCTU CBHEMOUHOTO CTOJIMKA, CM;
| - TommMHa MOJIOUHOM XeJle3H B COCTOSHMM KOMIPECCUM, CM;
i - TOK PEeHTIeHOBCKON TpyOku, MA;
t - Bpemsa npoBemeHus ucCcCIenoBaHMUS, C.

8.4. [na UeJyey paIMaluMOHHOM 3allMTH HeOoOXOIMMO OINpeneyiMTh CcpenHee
3HaueHMe IOIVIOWEHHOM HO3H B MOJIOUWHOM Xejiese D . Tak Kak Opu MaMMorpadum

K
MICIIOJIb3YETCS HMBKOBHepTreTnueckoe (GOTOHHOe wu3JIydeHMe, ero ocjabljieHue II0
oOBeEMY MOJIOUHOM XeJie3bl OyIeT 3HauuTeJIbHEM. KoadduimeHT nepexoma OT 3BHAUEHUS
BXOIHOM HO3B Ha I[IOBEPXHOCTM MOJIOYHOM XeJIe3bl K CpelHeM IO03€ B MOJIOYHOMU
xejieze K GBI  OIpenesyieH Ha OCHOBAHUM pacueToB M (QAaHTOMHBIX BKCIEPUMMEHTOB.
X
Ero 3sHaueHMe B IMallal30HE MUCIHOJb3YyEeMBX KOMOMHAILMM aHOOHOTO HANPSXEHUS U
buIIbTPpaALMKY MBJIyYeHMs BapbupyeTcs B npemenax oT 0,09 mo 0,6, B 3aBUCUMOCTH
OT AHOOHOTO HampsSXeHus Ha Tpybke U M TOJIMHEL KOMIPECCUPOBAHHOM TPYyIM.
3HaueHMs kosbdéuumenTta K npuBeIeHEl B TabJ. 8.1. Taxmm oBpasoM, cpenHee
X

3HAUEHMEe I[IOTJIOWEHHOM MHO3E B MOJIOYHOM XeJjie3e PaCCUMTHBAETCS CJIeIYyOUM
obpaszom:

D =K xD , wuIp. (8.3)
X XK BX

Tabmnua 8.1
3HAUEHVA KO3OOMUIVEHTA K IIJId PACUETA CPEHHEﬁ HOPHOMEHHOﬁ

X
IO3E B MOJIOUHOW XEJIE3E

TomnmmHa <1> KoMOuHauma aHon MMUIIEHM + QUIIbTP

rpynn
B COCTOSHUU Mo + 30 mMxM Mo Mo + 25 mMxMm Rh |W + 60 MxM Mo; W + 50 mxMm Rh;
KOMIIpeCCUn Rh + 25 mxM Rh; |W + 40 mxMm Pd

(I), cM Mo + 25 mxM Rh

U=25- 29 xB [U=30 - 35 xB |U=30- 35 xB |[U=22 - 30 xB U= 22 - 30 B

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> ;g T[OPpOMEXyTOUHHIX BHAUYEHMM TOJIUIMHEL TPYyOM CJlenyeT I0JIL30BATHCS JIVHEMHOM

UHTEPHOJNALUMEN TabJMYHLEX 3HadyeHwm, kKak B n. 4.4.5

8.5. [Hmsa oueHkM BkJJama B 2bbekTuBHYO 03y OOJIyUEeHMS MOJIOUHOM XeJie3bl
HeoOXOIOMMO 3BHauUeHMe CpelHelM ©SKBUBAJIEHTHOM IO3Bl B  MOJIOUHOM Xxejiese H

X

YMHOXUTBH Ha B3BemmBaoumuy daxtop w = 0,05. [Ipu oueHke 3HaueHUd 2OPeKTUBHOM

T

LOBH BKJIAZOM obJIyueHus OpYyTUX OpPI'aHOB oT PaCCesaHHOTO WUBJIyUeHUs
npeHebperanT. TaxyMm obpa3oM, C ydeToM TOTO, UYTO UMCJIEHHOEe 3HadYeHUe

B3BellMBaKWEro Kos3bomumeHTa w ninsa  GOTOHHOTO MUBJIyUeHUS IIPUHATO PaBHEM

R

enuHuLle, 3HadeHUe 50PeKTMBHONM HOO3H PaCCUMTEBaETCS CJelyoulyM o0pas3oM:

500 x Rx K x w

x R
E=0,05XH = -----ccmemmano--- X i X t, w3, (8.4)
XK 2
(L-1)
e
H =D x w , M3B;
K K R
w =1 38/Tp.
R
IpuMmep .
IaHo: kOMOMHalLMsa aHonm TpyOku/dminbTp - Mo/Mo; HampsxeHue Ha TpyOke -
28 xB; 3uHauenHume oskxcrnos3muum - 40 MA X c; paccrosHue oT ¢Qokyca TpyOxmM IO
IOBEPXHOCTM CBEMOYHOI'O CTOJIMKA PAaBHO 65 CM; TOJIIMHA KOMIPECCHMPOBAHHOM IpPyIu
- 6 cMm.
3HaueHue pPaIMalnMoOHHOTO BBEIXOII& Bepem ns IpOTOKOJI& VICIIBIT @ HUM
SKCIIJIyaTalMOHHEIX IIapaMeTPOB PEeHTIEeHOBCKOTO alnapara. HonyCcTuM, UYTO OHO
paBio 0,03 (MI'p x kB. M)/ (MA x Cc). 3HaueHue kKodbdbuumeHTa K Oepem mz Tab.
K
8.1, ono paBHO 0,15 mnas 1 = 6 cM. PaccumreBaeM E no dopmysie 8.4:

500 x 0,03 x 0,15 x 40
E=----mmmm e = 0,026 M3B.

9. Onpenenenue 3¢ GHeKTUBHOMN 0361 O0IyUYEHUS MAIUEHTOB
IIPU IIPOBEICHUH YIAPHO-BOJIHOBOW JIUTOTPUIICHH

9.1. JlucraHuMOHHas YIapHO-BOJHOBAsl JIUTOTPHUIICUS - COBPEMEHHBIM HEWHBA3UBHBIA METO]
JiedeHuss MovekamMeHHON Oone3Hu. CyTh MeToAa 3akitoyaeTcsl B APOOJCHHH KOHKpEeMeHTa (KaMHS)
yAapHOW aKyCTHYECKOW BOJHOM, MPOXOMASAIICH uepe3 Teno nanueHrta. [[pobienne kaMmHel B movke (a
TaK)K€ B MOUYETOYHMKAX U MOYEBOM ITY3bIp€) MPOBOJUTCS C MOMOIIBI0 CIENHAIBLHOTO ammapara -
JUTOTpUNTEpa. ANmapaT TeHEPUPYET YAAPHYIO BOJIHY, (OKYCHPYET €€ B Y3KOHAIIPaBJICHHbIN My4OK H,
Onmarojaps peHTreHOBCKoMY win Y 3V-HaBeIeHUI0, HAMpPaBIseT €ro MPsSMO Ha KaMEHb.

9.2. Ilpu npoBeieHNH JUATHOCTUKH U JICYEHHS] METOJI0M YAAapHO-BOJIHOBOM JTUTOTPUIICHHA MOTYT
OBITh MCIOJIL30BAHBI TOJIST M3ITyueHus: pazHoro auamerpa (17, 22 u 33 cMm) ¢ HampspDKEHHEM Ha TpyOke
B auamasone 70 - 100 kB. OOnacTbio HccieOBaHHUS SIBISIFOTCS TOYKH, MOYEBOW MY3bIph U
MpUJIETAIOIINE OPTaHbl U TKaHU. AMIapaT MOXKET paboTaTh Kak B PEHTIT€HOCKOITUYECKOM PEXUME, TaK
U B PeKUME CHUMKOB.

9.3. Pacuer 5bbeKTMBHONM HO3E OOJIydeHMAa MNalMeHTa NpM [OPpOBeNeHUM
OVMaTHOCTUKM M JIEUEHMS MEeTOINOM yIapHO- BOJIHOBOM JIMTOTPMIICUM NPOBOAMTCHA JIMOO C
nomomeio dopMmysel 4.1, smbo dopmyssl 4.2. CpenHmue (BHe 3aBUCHMMOCTM OT IMaMeTpa
OJI M3JIydYeHMSA Ha NPMEeMHMKe U300paxeHMd) 3HadeHMs kosQOuUMeHTOB nepexona K




n K 1 nepeuHs PEeXMMOB MCCJIENOBaHMUM NpuBeneHE B Tabs. 9.1.

e
Tabmnua 9.1
CPEIHVE SHAUEHUA KO3OOUIVEHTOB IIEPEXOIA K um K
d e
IJiId PACUETA SOPEKTUBHOM JO3H Y MNALUMEHTOB IIPV MMPOBEIEHUN
YIAPHO- BOJIHOBOM JIUTOTPUIICUN
HanpsaxeHue ObslacTb MCCJIeOOBAaHMUA - IIOYKU ObJjlacTh MCCJIeODOBaHMA - MOYEBOM IIy3HPb
Ha TpyOke,
kB K , K , K , K ,
e d e d
Mk3B/ (MI'p x kB. M) |MK3B/ (cTp X kB. cM) |Mk3B/ (M'p X kB. M) |Mk3B/ (cI'p X KB. 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
Ipumep 1.

[[pOBEEeHO MCCJIeOOBAaHME M JIeUEeHMEe I[IOYeK IIPM HanpsxkeHuy Ha Tpybkxe 70 kB.
BHaueHue IO 3a wucciaenoraHue cocTaBwmio 700 cI'p x kB. cM. Haxomum B TabJi.
9.1 3HaueHMe KOBOOMLMEHTa Hepexola, COOTBETCTBYyWIEee BEHOPaHHOMYy pexuMmy, K =

d

2,0 Mx3B/ (cI'p X KB. CM).
BHaueHre 30PekTMBHONM HO3H y IHalMeHTa OyIOeT PaBHO:

E = 700 cI'p x kB. cM x 2,0 Mx3B/(cp x kB. cM) = 1400 mx3B = 1,4 M3B.

[Ipumep 2.

[IpoBeIeHO HOMarHoCTHYeckoe MCCJleloBaHMe 0O0JlacTM MOYEBOTO Ny3HpSA IpHU
HanpsxeHur Ha TpyOxe 100 xB. Bpemsa mccienoBaHmMs non nydkomM 1 MmH. 34 ¢ = 94
c. AHOmHEM TOK - 3,1 MA.

3HauYeHMre panrauMoOHHOTO BHIXOIA BepeMm ns3 IPOTOKOJIA VICIIBIT @ HUM

SKCIJTyaTallMOHHEIX [TapaMeTPOB PEHTITEeHOBCKOTO almapara. JomycTuMm, dUTo npu U =
100 xB ono pasBHo 0,02 (MI'p X kB. M)/ (MA X C).
Haxommm B Tabin. 9.1 3HaueHue kosdhdmiMeHTa mepexoma, COOTBETCTByIEe
BHOpauHoMy pexumy, K = 300 M3/ (MI'Pp X KB. M) .
e
BHaueHre 50QexTMBHONM HO3H y HalLuMeHTa OyIOeT pPaBHO:

E=0,02 (Mp x ¥xB. M/ (MA x c) x 3,1 MA x 94 ¢ x 300 M3/ (MI'p X KB. M) =

= 1748 mx3B = 1,75 M3B.




SHAUEHVA KOSOOMIMEHTOB K

e

n K JId PEHTTEHOJIOITMUYECKNUX

d

[NPOLOENYP OBHNEI'O HASHAUEHUA

[Tpunoxenue 1

Tabmuma 1.1
BospacT naumMeHTa OT HOBOPOXIEHHOT'O IO I[OJIyrona
Tun [Ipo- Pasmep |PUII, |Hanopsa- K, K,
IpoLenyPL exumsa 1OJIsg CM |xeHUe e d
(a x b), Ha MK3B MK3B
CM X CM TPYOKE, |[~============[-=-=--=---------~
kB (M'p X kB. M) [ (cI'p X KB. CM)
Jlerkue (1) 311 13 x 18 |100 [50 - 770|320 13
Jlerxkme (1) 3 13 x 18 |100 (50 - 701470 20
Jlerxue (1) 311 18 x 24 |100 (50 - 70|390 9
Jlerxkue (1) 3 18 x 24 |100 (50 - 701|570 13
Jlerkue (1) B 13 x 18 |100 (60 - 80|380 16
Jlerkue (1) B 18 x 24 |100 (60 - 80[490 11
Jlerxkue (c) 311 15 x 15 |40 60 - 15
Uepen (1) 3 13 x 18 |100 |50 - 770|115 5
Uepen (1) B 13 x 18 |100 |50 - 70|80 3
[IOBBOHOUHUK (T) 13 18 x 24 (100 |50 - 70620 14
[IO3BBOHOUHUK (T) B 18 x 24 (100 |50 - 701440 10
[lneyo, KJoUMIa 13 13 x 18 |100 [50 - 660|370 15
()
Taz (T) 3 9 x 12 100 |50 - 60(300 26
TazobenpeHHEe 13 12 x 9 100 |50 - 60|180 16
cycTaBel (T)
Bempo (1) 13 13 x 18 (100 |50 170 7
Bpomuas nojocTe |3II 12 x 18 |100 |50 - 70|360 16
()
BpomHasa nojocTb (B 12 x 18 (100 |50 - 70330 15
(r)
Yporpadusa (1) I3 12 x 18 (100 |50 - 70(560 25
Oucrorpadus (r) (I3 12 x 18 (100 |50 - 70380 17




Tabmuma 1.2

BospacT nmaumMeHTa - OT I[IOJIyroZa IO Tpex JIeT
Tun [Ipo- Pasmep |PUII, |Hanopsa- K, K,
IpoLenyPLL exKumsa 1OJIsg CM |xeHUe e d
(a x b), Ha MK3B MK3B
CM X CM TPYOKE, |[=============[-=-=--=---------~
kB (M'p x kxB. M) | (cI'p X kB. CM)
1 2 3 4 5 6 7
Jlerxkue (1) 301 18 x 24 |100 [50 - 770|260 5,8
Jlerkue (1) B 18 x 24 |100 (60 - 80(290 6,8
Jlerxkue (c) 311 20 x 20 |40 60 - 70]- 7,3
Uepen (1) 13 18 x 24 |100 [50 - 60]90 2,0
Uepen (1) B 18 x 24 |100 [50 - 60|60 1,4
lleMHE OTH. 311 9 x 13 80 50 - 70|35 1,8
nose. (1)
lerHe OTI. B 9 x 13 80 50 - 70(60 3,2
nose. (1)
T'pyoH. oTn. 13 18 x 24 |100 [50 - 70(430 9,4
noss. (1)
T'pyoH. oTn. B 18 x 24 |100 [50 - 70]200 4,4
nose. (1)
llosgscH. oTxH. 13 18 x 24 (100 |50 - 701490 11
nmose. (1)
[logcH. oTxH. B 18 x 24 |100 [50 - 70(230 5,2
nos3B. (1)
[lneyo, KJjo4yMlla 13 13 x 18 |100 [50 - 60]200 7,9
()
Pebpa, rpyIuMHa 13 18 x 24 (100 |50 - 70/(440 10
()
Taz, kpecten (r) |3 18 x 24 |100 |50 - 70(410 9,0
Tazobenp. 13 18 x 24 |100 |50 - 70]|310 6,9
cycTaBel (1)
Bempo (1) 13 13 x 18 |100 |50 - 60|12 0,5
BpomHuas nojocTe |3II 18 x 24 |100 |50 - 60]250 5,5
()
BpomHas nojocTes |B 18 x 24 |100 |50 - 60]240 5,5
(r)
Kenmymoxk (c) 30 15 x 15 |40 60 - 6,0
Kenymox (T) 311 18 x 24 |100 (50 - 60280 6,1
Kenymox (T) 3 18 x 24 (100 |50 - 60400 8,9




Kumeunuk (c) 311 13 x 18 |40 60 - 8,4
Kumeunmuk (1) 311 18 x 24 |100 [50 - 60]240 5,2
Kumeunmuk (1) 13 18 x 24 |100 (50 - 60400 8,6
XoneuucrTorpabmusa |3II 13 x 18 (100 |50 - 60180 7,7
()
Yporpadbmusa (1) 3 18 x 24 |100 [50 - 770|510 11
IOucrorpadusa (r) |II3 18 x 24 |100 |50 - 60|330 7,3
Tabmuua 1.3
BospacT mnaumMeHTa - OT TpexX IO BOCBMU JIET
Twun [Mpo- Pasmep |PUII, |Hanpsa- K, K,
IPOLIe Iy P exumsa 10JIg CM |xeHUe e d
(a x b), Ha MK3B MK3B
CM X CM TPYOKE, |[===-===-==-==-|[-=------------~
kB (MI'p x kB. M) | (cI'p X kB. CM)
1 2 3 4 5 6 7
Jlerxkue (1) 311 18 x 24 |100 (50 - 70170 3,7
Jlerkue (1) B 18 x 24 |100 (60 - 80[200 4,6
Jlerxkue (c) 311 20 x 20 |40 60 - 70]- 4,5
Uepen (1) 3 18 x 24 |80 50 - 70|40 0,55
Uepen (1) B 18 x 24 |80 50 - 70|30 0,45
lleMHE OTL. 311 15 x 15 (80 50 - 6023 0,56
nmose. (1)
lleVHEI OTIH. B 15 x 15 |80 50 - 60(19 0,49
nos3B. (1)
T'pyoH. oTn. 13 18 x 24 |100 [50 - 70(290 6,1
nmose. (1)
T'pynH. oTno. B 18 x 24 (100 |50 - 70115 2,7
nos3B. (1)
I[loscH. oOTxH. 13 18 x 24 |100 [50 - 70(290 6,2
nos3e. (1)
[IoscH. B 18 x 24 |100 |50 - 770|115 2,7
oTn. MOo3B. (I)
[lneyo, KJoOUMIla 13 13 x 18 |80 50 - 60(140 3,5
(r)
Pebpa, I'pyIuHa 13 18 x 24 (100 |60 - 80330 7,2
()
Taz, kpecteun (r) |3 18 x 24 (100 |50 - 70|310 6,8
Taz, kpecteun (r) |B 18 x 24 (100 |50 - 70|140 3,1
Tazobemp. I3 18 x 24 |100 |50 - 70|280 5,9




cycTaBel (T)
Bempo (1) 13 13 x 18 [100 |50 - 60(4 0,12
BpomHasa noJjocTs |[3II 24 x 30 [100 |50 - 70250 3,2
()
BproumHas OJIOCTb |B 18 x 24 |100 |50 - 70|150 3,5
()
Kenymok (c) 311 20 x 20 |40 60 - 70]- 3,2
Kenymox (1) 301 18 x 24 |100 |50 - 70[150 3,2
XKenymoxk (T) 3 18 x 24 |100 [50 - 70|26 5,7
Kenymox (1) B 18 x 24 |100 [50 - 770|160 3,8
Kumeunmuk (c) 311 20 x 20 [40 60 - 70(- 4,4
Kumeunuk (1) 311 18 x 24 (100 |50 - 70170 3,8
Kumeunuk (1) 13 18 x 24 (100 |50 - 70|300 6,4
XomneuucrTorpadmsa |[3II 18 x 24 (100 |50 - 70200 4,1
(m)
Yporpadusa (r) 3II 18 x 24 (100 |50 - 70200 4,3
OucTorpadmusa (1) 311 18 x 24 |100 (50 - 70180 3,8
Tabmuua 1.4
Bos3pacT naumeHTa - OT BOCHMM OO TPMHAOUATU JIET
Twun [Tpo- Pasmep |PUII, |Hanopsa- K, K,
IPOLIe Iy PH eKuusa noJig CM |[xeHUe e d
(a x b), Ha MK3B MK3B
CM X CM TPYOKE, |[~--=-========-|[-=-=-----------=~
kB (M'p x kB. M) [ (cI'p X KkB. CM)
1 2 3 4 5 6 7
Jlerxue (1) 31 24 x 30 |100 [50 - 70200 2,6
Jlerxkue (1) B 24 x 30 [100 |60 - 80230 3,1
Jlerxue (c) 311 20 x 20 |40 60 - 70]- 3,5
Yepen (1) 13 18 x 24 |100 |50 - 70|17 0,36
Uepen (1) B 18 x 24 (100 |50 - 70|14 0,31
MleMHE OTI. 30 13 x 18 |80 50 - 70|38 0,94
nosmB. (1)
MleMHE OTI. B 13 x 18 |80 50 - 7018 0,53
nos3e. (1)
T'pyoH. oTnH. 3 24 x 30 |100 [50 - 70(320 4,2
nos3mB. (1)
I'pyou. oTnm. B 18 x 24 |100 [50 - 70|76 1,8
nos3e. (r)




[loscH. oTxH. 13 24 x 30 [100 |50 701290 3,8
nos3e. (r)

[IogcH. oTH. B 18 x 24 1100 [50 70165 1,5
nose. (1)

[lneyo, KJoUMIA 13 13 x 18 |80 50 60]35 0,86
()

Pebpa, rpyInHa 13 24 x 30 100 |60 70(320 4,2
()

Taz, kpecteu (r) |3 18 x 24 1100 [50 701265 5,8
Taz, kpecTeun (r) |B 18 x 24 [100 |50 70(90 2,1
Tazobemnp. I3 24 x 30 [100 |50 70(265 3,6
cycTaBel (T)

Bempo (1) 13 13 x 18 |80 50 6012,3 0,1
BproumHas nojocTe |31 24 x 30 [100 |60 80220 2,8
()

BpomHas nojocTe (B 24 x 30 |100 |60 801(150 2,1
()

Kenymox (c) 311 15 x 15 |40 60 70| - 2,3
Kenynmok (1) 311 18 x 24 100 (50 70192 2,0
Kenynmok (1) B 18 x 24 100 (50 701100 2,3
Kumeunmuk (c) 311 20 x 20 [40 60 70| - 3,6
Kumeunuk (1) 311 18 x 24 (100 |50 70(125 2,8
XoneuucrTorpadmsa |[3II 18 x 24 1100 (50 70(100 2,2
()

Yporpadbmusa (1) 311 24 x 30 100 (50 70(170 2,3
OucTorpadmsa (1) 30 24 x 30 [100 |50 701170 2,2

Tabmuma 1.5
BospacT naumeHTa - OT TpMHaOUATK IO HeBATHaXLUaTK JieT
Twun [Tpo- Pasmep |PUII, |Hanopsa- K, K,
npoLenype exumda T10J14 CM |[xeHue e d
(a x b), Ha MK3B MK3B
CM X CM TPYOKE, |[=============-[-==-=----------~
kB (M'p x kB. M) [ (cI'p X KkB. CM)
1 2 3 4 6 7
Jlerxkue (1) 30 30 x 40 |100 |60 801210 1,7
Jlerkue (1) B 30 x 40 [100 |60 801170 1,5
Jlerkue (c) 30 30 x 30 (40 70 80 |- 2,3
dyooporpadus 3II 35 x 35 |100 (60 801200 1,6




Yepen (1) I3 24 30 (100 [50 7023 0,3
Yepen (1) B 24 30 |100 (50 70118 0,23
lleMMHE OTI. 311 18 24 |80 60 70(35 0,53
nose. (1)

MleMHBI OTIH. B 18 24 180 60 70122 0,36
noss. (1)

I'pyor. oTnm. 13 24 30 |100 |60 801210 2,8
nose. (1)

TpymH. OTQH. B 15 40 |100 |60 80170 1,1
nose. (1)

[loscH. oTnH. 13 24 30 [100 |60 801210 2,9
noss. (1)

[loscH. oTH. B 15 40 100 (60 80|64 1,1
nose. (r)

[lneyo, KJOUMLA 3 18 24 |80 50 70(13 1,8
()

Pebpa, rpyamnHa 13 24 30 (100 |60 80220 3
(m)

Taz, kpecten (1) |13 30 24 1100 |60 801170 2,5
Taz, kpecteu (r) |B 24 30 |100 |60 80(85 1,2
Tazobenp. 3 24 30 |100 |60 801240 3,4
cycTaBel (T)

Bempo (1) 13 24 30 |100 |60 80|06 0,1
BpomHada nojocTb | 3II 24 30 (80 60 80210 1,9
()

BpomHas mnojocTe (B 24 30 (80 60 80(140 1,2
()

Kenymox (c) 30 20 20 [40 70 90 |- 1,7
Kenymox (T) 311 18 24 (100 |70 90|80 1,8
Kenymox (1) B 18 24 (100 |70 90190 2,1
Kumeunmuk (c) 311 20 20 (40 70 90 |- 2,9
KumeuHuk (1) 311 30 40 100 (70 901220 1,8
XoneuucrTorpadmusa |3II 24 30 (100 |60 80(100 1,4
(r)

Yporpadus (r) 311 24 30 [100 |60 80([115 1,6
OucTorpadmusa (1) 311 24 30 (100 |60 80(140 1,9




Tabmuma 1.6

BospacT naumeHTa - OoJiblle NeBATHaNUATHK JIeT (B3POCJIHE)
Tun [Ipo- Pasmep |PUII, |Hanopsa- K, K,
IpoLenyPLL exKumsa 1OJIsg CM |XeHHue Ha e d
(a x b), TpyOKe, MK3B MK3B
CM X CM 20 = T i e
(M'p x kxB. M) | (cI'p X kB. CM)
1 2 3 4 5 6 7
Jlerxkue (1) 301 30 x 40 (100 |80 - 90 |240 2,0
Jlerkue (1) 311 30 x 40 [150 |80 - 90 |100 1,9
Jlerxkue (1) B 30 x 40 |150 [90 - 100180 1,5
Jlerxkue (c) 311 30 x 30 |60 80 - 2,1
Jlerxue (c) + 311 30 x 30 |60 60 370 1,4
YPU
dnoporpadms 3II 35 x 35 |100 |80 220 1,8
Uepen (1) 3 24 x 30 [100 |60 - 70 |50 0,7
Yepen (1) B 24 x 30 [100 |60 - 70 |23 0,3
llerHe OTI. 311 18 x 24 |80 70 - 80 |38 0,5
noss. (1)
lleMHE OTL. B 18 x 24 (80 70 - 80 |85 1,3
nos3B. (1)
T'pyoH. oTn. 13 24 x 30 [100 |80 160 2,2
nos3B. (1)
T'pynH. oTno 13 15 x 40 (100 |80 87 1,4
nmose. (1)
T'pyoH. OoTH B 24 x 30 |100 (80 95 1,3
nos3B. (1)
TpyOH. OTH B 15 x 40 (100 |80 85 1,4
nmose. (1)
[IogcH. oOTnHo 13 24 x 30 [100 |80 180 2,5
nos3B. (1)
logcH. oTno 13 15 x 40 |100 (80 126 2,1
nosmB. (1)
[TogcH. oTho B 24 x 30 [100 |90 71 1,0
nos3e. (1)
[logcH. oTH. B 15 x 40 |100 [90 65 1,1
nosmB. (1)
llneuo, xJjoumua |II3 24 x 18 [100 |70 - 80 |37 0,9
(r)
Pebpa, rpymouHa |3 30 x 40 [100 |80 310 2,5
(r)




Pebpa, rpyaouHa |II3 24 x 30 |100 (80 180 2,4
()

Taz, KpecTell 3 40 x 30 (100 |80 - 90 |240 2,0
()

Taz, KpecTel B 30 x 24 |100 (90 - 100]90 1,3
()

Tazobenp. 3 24 x 30 (100 |70 - 90 |230 3,1
cycTaBel (1)

Benpo (r) I3 15 x 40 |100 |70 - 80 |32 0,5
Mumeson (c) 311 20 x 35 |60 90 - 100]- 2,1
MumeBon (c) + 311 20 x 35 |60 60 - 70 |265 1,4
YPU

Kenymox (c) 311 24 x 30 |60 90 - 100]- 1,9
Kenymox (c) + 311 24 x 30 |60 80 330 1,6
YPU

Kenynmox (1) 311 18 x 24 |100 (70 - 80 |70 1,6
Kenymok (1) B 18 x 24 |100 (70 - 80 |60 1,4
Kumeunuk (c) 311 30 x 30 |60 90 - 100]- 2,2
Kumeunuk (1) 311 30 x 40 100 |90 - 1001250 2,0
Kumeunuk (1) B 30 x 40 100 (100 160 1,3
XoseuuctTorpadmsa | 310 18 x 24 (100 |90 57 1,3
()

XomeuucTorpabmsa | 311 24 x 30 100 |90 - 100|115 1,6
()

Yporpadbusa (1) 311 40 x 30 100 |80 - 90 |1e60 1,4
OucTorpadmsa (r) |31 30 x 40 (100 |70 - 80 |180 1,5

[IpuMeyaHmA :
1) r - peHTreHorpadmsa, C - PEHTIEHOCKONMUHI;

2) I3 - nepenHe- 3amHas npoekuums, 3I1
fboxkoBasa Npoekuusa (B 2TOM Cllydyae IIpuUBene
IOOBH U3 OBYX 3HAUEeHUM, PAaCCUMTAHHEIX IJig

3) a - mmpMHa noxdg, b - BECOTa IOJS;

4) BHauUeHMusa KO20bMUMEeHTOB Iepexona

HO

K
e

3anHe- IepenHsas

cpenhee

)2

K
d

@Mﬂpra PEHTI'€HOBCKOT'O M3JIYUEHMA, SKBUBAJEHTHOTI'O 3 -

npoekumusa, b -

3HaAUYeHUN 30PeKTUBHOM
oOJlydeHud cJjleBa M clpaska) ;

IIPMBEOEHEL

5 mMm Al

oJia ofmero




SHAUEHVA KOSQOMIMEHTOB K

Tabmuma 1.7
u K IJI1 PEHTTEHOJIOTMUECKUX

MCCHEHOBAH;ﬁ KogEqHOCTEm
OByacTk MCCIIEeOOBaHUSA poexumns |PUI, (U, K, K,
cMm | kB e d
MK3B MK3B
(MIp x x2. ) | (cTp x xz. cw
BepxHME KOHEUHOCTU
[l;leueBOM CyCTaB 3 115 [60]22 1,2
[l;JeueBOM CyCTas AxcuanbHasa|105 (57|15 1,2
lInedo I3/B 105 ([52]2/2 0,2/0,2
JlokTeBOMM CcycCcTasn 3 105 (521 0,1
JlJokTeBOM CcyCcTaB B 105 [52]1 0,1
[Ilpennieube 3 105 |52]1 0,1
[Ipenmnieube B 105 |52|1 0,1
3ansacree Io.B 105 [52]1 0,1
3ansgacree B 105 [52]1 0,1
Kuctb B/Kocas 105 [52]1 0,1
[Tajner 105 |52]1 0,1
HmxHME KOHEUYHOCTU

lleika Gempa AxcuasnbHag (105 |70(170/84 <1> 2,8/2,5
BenpeHnHas KOCTb 3/B 115 |70|80/14 2,0/1,3
KosyieHHEI CyCTaB 13 115 |55(1 0,1
KosyeHHET CyCTas B 115 |55]1 0,1
MeHMrCK n3/8/ 105 |55]1 0,1
KomenHasa dJameudka AxcuraJsibHasa
T'onnens
T'OJIEHOCTOIHEI CyCTaB 13 105 [55]1 0,1
T'OJIEHOCTOIIHEIM CyCTaB B 105 |52]1 0,1
[IaTouHas KOCTb B 105 [52]1 0,1
[IaTouHass KOCTb AxcmanbHasg|105 |55]1 0,1
Crona B 105 [52]1 0,1
[I1oCcHa Kocasa 105 |52]1 0,1
[NanblUel HOTU 105 [52]1 0,1

<1> Ilepras uudpa
BTOpas - 18 x 24 cuM

cCooTBEeTCTBYyET pa3Mepy II0JId Ha IIPMEeMHNMKe

24 x 30 cwm,




[Tpunoxenue 2

SHAUEHUSA KOJOOUMUVEHTOB K m K IJII PEHTTEHOJIOTUMYECKUX
e d
CTOMATOJIOTMUECKNX MCCJIEIOBAHNNA

Tabmmua 2.1

SHAUEHMSA KOJOOUUVMEHTOB K m K IJII KOHTAKTHOM CBEMKU 3YBOB
e d

VlccrienoraHue U, kB K, K ,
e d
MK3B/ (MI'p X kB. M) |MKk3B/ (cTp X KB. CM)

BepxHAa 4YesoCTh

Pesum 50 - 70 55 2,0
[IpeMOoJIaPEL 50 - 70 40 1,5
MoJisspeL 50 - 70 25 1,0
CpeMka IIpUKyCa 50 - 70 75 2,2

HuxHsasa 4yesiocTb

Peslb 50 - 70 30 1,0
[IpeMOoJIaPEL 50 - 70 20 0,8
Momnsapet 50 - 70 15 0,5
CpeMka OpUKyCa 50 - 70 40 1,1

Tabmuma 2.2
SHAUEHMS KODOOUIIMEHTOB K w K IIJIA UCCJEIOBAHUM HA IIAHOPAMHHX
e d
IOEHTAJIBHEX AIIIIAPATAX
ViccrienoBaHue K , Mk3B/ (MI'p X KB. M) K , Mk3B/ (cI'p X KB. CM)

e d

60 xB |70 xB |80 xB [90 xB |60 xB|70 xB|80 xB|90 B

IlonHass peHTreHOTpamMa |2, 3 0,8

HedbasmocTaT 1,1 1,4 1,7 2,0 0,5 0,6 0,7 0,8




SHAUEHVA KOSOOMIMEHTOB K

KOMIIBIOTEPHBIX TOMOI'PA®AX

e

u K IJIA UCCJEIOBAHMA HA OEHTAJILHHX

d

(3D ACCUITOMO
NEWIOM 3G, GALI LECS)

(60 x 60 MM),

i- CAT,

Tabmuma 2.3

VlccyenoBaHue K , Mx3B/ (MI'p X KB. M) K , Mk3B/ (cI'p X KB. CM)

e d
3yOel + aJbBEO- 60 - 70 xB|80 - 90 xB|100 - 60 - 70 xB|80 - 90 xB|100 -
JIAPHBEIE OTPOCTKM 120 xB 120 xB
BEpXHEM U
HIKHEM uJeJjiocTel |23 29 40 0,55 0,70 0,90




[Tpunoxenue 3

SHAYEHUA KOSPOUIIMEHTOB IIEPEXOJA OT IIAIT K SOOEKTUBHOM JIO3E
1 MAKCUMAJIBHOU TTOI'VIOIMEHHOU IO3E B KOXE V ITAHTUEHTOB
ITPU ITPOBEJIEHV MHTEPBEHIIMOHHbIX NCCJIEJJOBAHNHA

Tabmuua 3.1

3HAUYEHU JI030BBIX KODDOULIMEHTOB [TEPEXOJIA OT U3MEPEHHOI'O
SHAYEHVS IJIIT K DOOEKTUBHOM JIO3E ¥V B3POCJIOTO IALIMEHTA
JULS1 UCCJIEJJOBAHUI COCYJIOB CEP/LIA

HanpsaxeHre Ha PEeHTI'eHOBCKOM TpyOke, kB

K , M38/(I'p X KB.

cM)

70

80

90

100

110

Tabmuua 3.2

SHAYEHUA JO30BbIX KOOOOUIMEHTOB HEPEXOJA OT USMEPEHHOI'O
SHAYEHMA ILAIT K SOPEKTUBHON JO3E V B3POCJIOT'O ITALIMEHTA
I NCCIIEJOBAHMM COCY OB I'OJIOBHOI'O MO3I'A

HanpsxeHre Ha PEeHTIEHOBCKOM TpyOkKe, kB

K , M3/ (I'p X KB.

CcM)

60

70

80

90

100

110

Tabmuma 3.3

SHAYEHUA TO30BbIX KOSDPOUIMEHTOB ITEPEXOJA OT USMEPEHHOI'O
SHAYEHMA AT K SOPEKTHBHON JO3E YV B3POCJIOI'O TALIMEHTA
JJIA KAPOTUAHBIX NCCIIEJJOBAHUU

HanpsxeHre Ha PEeHTIEHOBCKOM TpyOkKe, kB

K , M3B/ (I'p X KB.

CcM)

60




70

80

90

100

110

Tab6muna 3.4

3HAYEHUA TO30BbIX KOOOOUIMEHTOB ITEPEXOIA OT USBMEPEHHOI'O
3HAYEHUA /111 K 9@DPEKTUBHOU JO3E Y B3POCJIOTO MAILIMEHTA
JUIS1 MTHTEPBEHIIMOHHBIX NCCJIEJJOBAHII B ABJJOMUHAJIBHOI
OBJIACTHU 1 OBJIACTU MAJIOI'O TA3A

HanpsxeHre Ha PEeHTIEHOBCKOM TpyOkKe, kB K , M3/ (I'p x KB. CM)

60

70

80

90

100

110

Tabmuma 3.5

SHAYEHMA TO30BbIX KOSPOUIIMEHTOB ITIEPEXOJA OT UISMEPEHHOI'O
SHAYEHMA IIAIT K SOPEKTHBHON JO3E YV B3POCJIOI'O TALIMEHTA
JUIA NUCCIIEJOBAHMM COCYIOB HUXKHNUX KOHEYHOCTEU

HanpsxeHre Ha PEeHTIEHOBCKOM TpyOkKe, kB K , M3/ (I'p X KB. CM)

60

70

80

90

100

110

Tabmuma 3.6

SHAYEHUS TO30BbLIX KOOOOUIIMEHTOB ITEPEXOIA OT USMEPEHHOI'O



3HAUYEHUS 111 K DOOEKTUBHOM JIO3E V B3POCJIOI'O ITAILIMEHTA

JJ19 UCCJIEJOBAHNM COCYJIOB BEPXHUX KOHEYHOCTEN

HanpsxeHMe Ha PEHTI'eHOBCKOM TpyOke, KB

K , M3B/(I'p X KB.

CcM)

60

70

80

90

100

110

Tabmuua 3.7

BHAYEHUSA JI030BBIX KOD®OULIMEHTOB MEPEXOJIA OT MU3MEPEHHOI'O
3HAUYEHMS 11T K MAKCUMAJIbHO! IIOTJIOIEHHO#M JI03E B KOXE IALIMEHTA
JUISI UCCJIEJOBAHUWI COCYIOB CEP/ILIA

Bun wmccrnenoBaHmsAa

Anrmorpadmusa CcocynoB cepnla

AHTHMOIJIACTHKA COCYIOB cepnua

Tabmuma 3.8

SHAYEHMA TO30BbIX KOSPOULIMEHTOB IIEPEXOJIA OT UISMEPEHHOI'O
SHAYEHMA AT K MAKCUMAJIBHOU TTOIVIOIMEHHOU JO3E B KOXE ITALIMEHTA
JJ UCCIIEJOBAHMU COCY OB I'OJIOBHOI'O MO3I'A 1 KAPOTUJIHBIX 30H

Bun wmccriienoBaHmsa

K , MI'p/(T'p X KB.

cM)

AHTMOTPadMa COCyOOB T'OJIOBHOTO MO3Ta M KAaPOTUIHBIX

30H

7,0

SMboM3auMAa COCYyOOB TOJIOBHOTO MO3Ta

Tabmuna 3.9

SHAYEHUA JO30BbIX KOSDPOULIMEHTOB IIEPEXOJIA OT USMEPEHHOI'O
SHAYEHMA IIAIT K MAKCUMAJIBHOU TTOI'IOINEHHOU IO3E B KOXE ITALHMEHTA
JJIA NUCCIIEJOBAHMM OPT"TAHOB BPIOITHOU ITOJIOCTU U MAJIOT'O TA3A




Bun mccrnenoeaHuA K , MI'p/(I'p X KB. CM)
d

IraTHOCTVKA OPTAaHOB OPKIHOM MOJIOCTM M Majioro Taza|4,0

JleueHre OpPTraHOB OPKUWHOM IIOJIOCTU M MAaJIOroO Tas3a 4,0




