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B pacuemnbix uccaedosanusx onpedeseHa 603MONCHOCHb UCHOAb308AHUS 8 aMOYAAMOPHOM pedcume
DpazauuHbiX mepanesmuueckux paouogapmnpenapamog (P@I1), meuennvix o0num uz 19 f-y-uznyuarouux
PAOUOHYKAUOO08 UaU U3 6 o-f-y-uzayuarouux paduoHykaudos. Kpumepuem donycmumocmu amo6ysamopHoeo
peoicuma seasiemcs dghghekmuernas 0o3a 00ayHeHUss OMOeAbHbIX MUY, U3 HACeAeHUs, KOMOpble INU300UuHecKU
UAU NOCMOSHHO KOHMAKMUpyiom ¢ 60avHbim nocae ésedenus emy P@II. Ha ocnose npedenos 003, ycma-
Hogaennwvix 6 HPbH-99/2009, paccuumansl makcumansHo donycmumoie AKMUEHOCMU YKA3AHHbIX PAOUOHY -
KAUQ08 045 pasiuuHulx eeomempuil u cyeHapues oonyuenus. Iloxasano, umo dasce 014 Haubosee KoHcep-
BAMUBHDIX YCAOBULL 00AYHEHUS 20CNUMANU3AUUU NOOAENHCAM DOAbHBIE, NPOX0OsUUe KYPCbl PAOUOHYKAUOHOU

mepanuu moavko ¢ "'In u 1.

KimtoueBble citoBa: paduonykauduas mepanus, mepanesmuyeckue paouogapmnpenapamot, amoyaamopHbiil

pesdcum npumeHeHust.

BeepgeHue

Hanbonee pasBuBalowmMMcs pasfesnomM sanepHoi meam-
UMHBbI B HacTosiLLlee BPeMs SBNSIETCS PaauOHYKNIMaHas Te-
panusa (PHT), ocHoBaHHas Ha BBeAEHUN B OpraHMam 00Jb-
HbIX TEX U MHbIX TEpaneBTUYECKNX paanodapmnpenapaToB
(P®M). Mo paHHbIM HKOAP OOH, 3a nepuog, ¢ 1991 no 1996 1.
BO BCeM Mupe 6bin1o nposeaeHo 6onee 400 Thic. kypcos PHT, n
3TO YACIIO YBENMYMIOCH BABOE 3a MOCNeyoLLee AeCAaTUNETIE.
YBenuyeHne 4actoTbl 1 ob6nactn npumeHeHmnst PHT obycnos-
JIEHO MOSIBNIEHNEM HOBbIX GU3NYECKM AOCTYMHbLIX PaANOHY-
KIMOO0B U KOMMEPYECKM AOCTYMHbIX TepaneBTndeckux POI,
oGnaparowmx Bce 00nee BO3pacTaloLMMM CNOCOOHOCTAMU
n3bupaTtenbHoro HakoreHuss PO B naTtonorniyeckon mu-
LUEHW 1, CnefoBaTesfibHO, PacLUMPEHNEM Kpyra KIMHNYECKNX
nokasaHui K nposeaeHnio PHT.

Mpwn aTOM NpepnonaraeTcs BO3MOXHOCTb TepaneBTnye-
CKOro 065y4eHnst 60NbHbIX Kak B CTaLUMOHAPHOM, Tak 1 B am-
6ynaTopHOM pexrmMax. BnonHe oyeBuaHbIMY SBASKOTCS Npe-
UMYyLLLECTBA aMOYNaTOPHOMO PeX1Ma IEHEHUS MO CPABHEHMIO
C NleyeHneM B ctaumoHape. K HUM oTHocsTeS:

— PEe3KOe CHMXeHne cTtommocTn kypca PHT, nockonbky
OHa paKkTUYeCcKkn CBOANTCH K CTOMMOCTM TOJbKO POIT;

— MWCKJ/I0YEHME CTPeCcca OT MHOMOCYTO4YHOr 0 NpebbiBaHMS
60/IbHOr0 Ha 3aKPbLITOM PeXrMe B «akTUBHOW» nanaTe, 0Co-
GEHHO NPW OTCYTCTBUM NPSIMBIX KIIMHUYECKUX (TO eCTb Hepa-
OMALMOHHbIX) NOKa3aHWi K MUCMOJIb30BaHMIO TaKOro Pexmnma;

— BO3MOXHOCTb HEME[JIEHHOr0 BO3BPALLEHNS NaLMeH-
TOB K 0ObIYHHOMY PEXMMY XU3HWU U Oaxe CBOUM TPYAOBbIM
00693aHHOCTAM;

— CYLLECTBEHHOE CHWXEHNE YPOBHSA NPOdECCUOHANBHO-
ro o6ny4eHunst nepcoHana otaenexms PHT;

— cMsirdyeHne TpeboBaHUii K Yncy Heobxoanmblx pabo-
YMX NMOMELLEHMI, K UX NOLLAASM U OCHALLLEHWUIO MPUY NPoek-
TUPOBAHUM N CTPOUTENBLCTBE PAAMONOrMYECKOro Kopyca.

Kputeprem Bbibopa aMmOynaTOpHOrO pexvMa nedyeHust
SIBNISIETCS B NMEPBYIO O4Yepenb COobMoAeHNE HOPM paaunaLm-

OHHOI 6e30MacHOCTV ANa NNL, CUCTEMATUYECKU UMK 3Mnu-
30M4ECKM KOHTaKTUPYIOLWMX C NaUMEHTOM B TEYEHNE BCErO
BPEMEHN YyAEPXaAHNSA B Tefle NaLMeHTa BBEAEHHOrO B opra-
H13Mm POI1. K ogHOM kKaTeropum Takmx 1L, OTHOCATCS yXaxu-
BawoLme 3a 60NbHbIM POACTBEHHUKN 1 BNN3KME NauneHTa.
K gpyron kateropuu OTHOCATCS OeTU nauueHTa, ero Kos-
Niern n gpyrvue nuua, ¢ KoTopbiMu 60nbHOM OyaeT anu3o-
ONYECKN KOHTakTMpoBaTb. Ons nuuy, NepBO Kateropum B
HPB-99/2009 ycTaHOBMIEH HOPMaTUB NPeAeNbHO A0MyCTU-
Mo 9 DEKTUBHOM A,03bI, PaBHbIN 5 M3B B rof, Toraa Kak ans
OCTanbHbIX ML, HOPMATMB PaBeH Npeaeny A03bl /19 Hacene-
Hus, T.e. 1 M3BBTOA [1].

Kak B HPB-99/2009, Tak 1 B npeanucaHusax MKP3 [2] n
MATATS [3] kpuTepmem BbIMMCKM NauMeHTa U3 ctaumoHapa
ABNSIETCH 3HAYEHME BENMNYMHBI MOLLHOCTI 403kl HA onpeae-
JIEHHOM PacCTOSHUWM OT Tena nauMeHTa A BCEX WUCMOJSib-
3yEMbIX B TEPaANeBTUYECKMX LIENsiX paamoHyknnaos. OHO, B
CBOIO o4epenb, 00YCNOBNEHO BENYMHON akTUBHOCTU POIT,
BBEJEHHOI B OpraHvuam naumeHTa. ToT Xe KpuTepuii Heob-
XOOMM W NpU OnpeneneHnm BO3MOXHOCTM WUCMOIb30BaHUS
ambynaTopHoro pexuma PHT, korga cpasy nocne BBeAeHUs
TepaneBTuyeckoi akTueHocTu PPl GonbHOM oTnyckaeTcs
nomoi. B HPB-99/2009 ykasaHbl ONyCTUMbIE ANS BbIMUCKA
©60NbHOr0 MOLLIHOCTM [03bl OT Tex TepaneBTudeckux PO,
KOTOpble nomMeyeHbl Tonbko ', 13Sm 1 '®8Re. Nx 3HauyeHus
Obinn cTporo obocHoBaHbl B padoTe [4]. Heckonbko paHee
B paboTe [5] Ha OCHOBe TOro e Noaxofa ypoBeHb paaua-
LMOHHON 6e30MacHOCTW ANst OTAENbHbIX ML, U3 HaceneHns
ObIn oueHeH ans 13 amarHocTuyeckmx U 13 TepaneBTuye-
CKMX pagmoHyknnaoB. B ctaTtbe [6] Takas xe oueHka 6bina
noJiyyeHa npv pagvoHyknuaHoi Tepanuu ¢ 8!l Ha ocHoBe
pafMoMETPUYECKUX N3MeEPEHWIA in vivo 220 60MbHbIX pakom
LUNTOBUAHON Xenesbl N rMnepTMpeon3oM; 3Ta OLEHKA 3aTEM
Oblna NoATBEPXAEHA cepueit NocneayoLmx NCCneaoBaHnii,
BKJTIO4aIOLLIEN TPYMnbl O0NbHBIX AAHHbIX KATErOpuiA, B LIESIOM,
00 500 yenogek [7, 8]. MNpu aToM B paboTax [6—8] oueHka 003
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BHeLUHero o6sy4yeHns Gblia OCHOBaHa Ha CLEeHapusix Coum-
anbHOro noBefeHust 60JIbHBIX B KOHTAKTE C OKpYXalowmmm
ero nuuamu (npexae BCero — PoACTBEHHMKAMM); AaHHble
cueHapum Obinn pa3paboTaHbl aBTOPaMu Ha OCHOBE CreLm-
aNN3MPOBAHHbIX MONYNSLUMOHHBIX UCCNIEA0BAHWIA, NPOBEAEH-
HbIX OOHMHCKMM LIEHTPOM COLMabHO-MCUX0NOrMYeCKNX Uc-
cnegoBaHuii COBMECTHO CO cneupnanmctamm MegnumHCKoro
pPafMoNornyeckoro Hay4yHoro LeHTpa MuHsapasa PO.

Lenb nccnepoBaHusi — MpoOBELEHME PACYETHbLIX MC-
CNnefoBaHNn BO3MOXHOCTY MCMOJIb30BaHMSA aMOynaTopHOro
pexuma PHT ans pasnunyHbix PP, MeyeHHbix 19 pasHbl-
MU B-y-M3NyHaloWMMY PAOMOHYKINAAMN U 6 pasnnyHbIMN
a-B-y-M3nyyalolmMMn  paguoHykKInaamMn, C y4etTom Bkaza
B [03Y y-00/ly4EHUSI OT VX O0YEPHUX PaaMOHYKSIMAOB Npu
Pa3/INYHbIX FEOMETPUSX U CLEHapUsix 3TOro 0O6sy4eHus.
PelleHne o npaBOMEPHOCTU WCMO/b30BaHMS B ambyna-
TOPHOM PexrMe Toro unm nHoro POI, MeyeHHOro Tem munm
WHbIM PafMOHYKNIMAOM, MPUHMMAETCH NPWU  BbIMNOSHEHUN
cneaywouwero ycnosus. Heobxoaumo, 4TOObI paccyMTaH-
Hasi No Hambonee KOHCEPBATUBHOMY CLEEHAPUIO aKTMBHOCTb
P®I1, o6ecneyrBatoLlas paamaumoHHyo 6e30MacHOCTb BCEX
KOHTaKTUPYIOLLMX C MauMeHToM nuu, Obina Obl Bbille, YEM
peanbHO MCnonb3yemas B KIVHUKE aKTUBHOCTb 060ro u3
N3BECTHbIX PP, MEYEHHbIX OOHVM 1 TEM Xe AaHHbIM Paamno-
Hyknugom. Ecnv npu nutepatypHoM nouvcke obHapyxuBa-
JIOCb, YTO OAHVM U TEM XK€ PAANOHYKINAOM OblIN NOMEYEHbI
nBa nnu 6onee pa3nmuHbix TepanesTnyeckux PO, To pele-
HVE 0 BO3MOXHOCTU aMByNaTopHOro pexunmMa NpuH1UManoch
no TOMY M3 HWX, OJI1 KOTOPOro BBOAMMAS MaUMEHTY aKTMB-
HOCTb Obli1a HaMBOobLUEN.

Ma‘repuanbl n metoabl

PacueTbl 4ONYCTUMON akTUBHOCTM PaaMoOHYKIMAOB Mpo-
BOAWINCH OJ11 TPEX FEOMETPUIN 0ByHeHUs, PACMONOXEHHbIX
no ybblBatoLLel CTeENeHN YyNpPOoLLLEHUS:

1. Teno nauymeHTa annpPOKCUMUPOBAHO TOYEYHbIM M30-
TPOMHBIM UCTOYHMKOM (POTOHHOIO M3MYy4YEHUsl, PACCTOSHNE
OT UCTOYHMKA OO TOYKM n3MepeHns pasHo 115 cm. Bknagom
B 0,03y 06/1y4eHUNs B-4acTuLl, BbIXOOSLLMX U3 Tena naumeHTa,
npeHebperanu.

2. Teno nauuneHTa annpokCMMMUPOBAHO TOYEYHbLIM K30-
TPOMHBLIM UCTOYHUKOM (POTOHHOIO M3MYy4YEHUsl, PACCTOSHNE
OT MOBEPXHOCTM Tenla A0 TO4YkM namepeHuns pasHo 100 cwm,
YYUTBIBAETCS MOMOLLEHNE N3NYYEHNS B MATKUX TKAHAX TON-
wmHom 15 cm.

3. Teno nauumeHTa annpoKCUMUPOBAHO MPSIMbIM KPY-
roOBbIM LUMANHAPOM paguycoMm 15 cm u BbicoTon 170 cm.
PacyeT npoBeneH C y4eTOM 9SKBMBAJIEHTHOCTW COCTaBa
UMAnHOpPa MSArkon 6Monormyeckoin TkaHu (Zed)d) =7,42) n
paBHOMepHOro pacnpegenedusa POl no BceMy o6bemMy
daHTOMa. MOLWHOCTb A03bl C Y4ETOM MOMIOLLEHNS U3NTyYe-
HUS B GaHTOMe paccymnTbiBanach Ha pacctosiHum 100 cm oT
GOKOBOW MOBEPXHOCTU LMAMHAPA B MIOCKOCTU, HOpMasb-
HOWM K ero LLeHTpasibHOW OCu, nexallen Ha rnoJioBUHE ero
BbICOTbI (TO €CTb B MIOCKOCTY LLEHTPaIbHOrO MOMNEPEYHOro
ceyeHuns umnmHapuyeckoro daHtoma). laHHasa annpokcu-
MaLns MeHee KOHCepBaTUBHA MO CPABHEHMIO C TEOMETPU-
el TO4eYHOro MCTOYHMKA, HO OHa Hambonee npubnmxeHa
K peasibHOW CUTyauuu, MOCKOJSIbKY B MOMEHT MPUHATUS
peleHns 0 HeobXxoAMMOCTU rocnutTanusaumm O60SIbHOro
Unu ero oTnpaBneHns 4OMOol nogasnsowee 60NbLIMHCTBO

P®IM 06bl4HO GbIBAET PaBHOMEPHO pacnpefeneHHbIM Mo
BCEMY TeJly NauneHTa 1 eLLe He I0KanmM3yeTcsl B NaTonoru-
4eCKkOM y4yacTke Tena.

[Ons o6enx reoMeTpuii TOYEHHOro UCTOYHMKA pacyeT Ao-
nycTMMO akTMBHOCTM A BBeaeHHoro P®I nposoguncs Ha
OCHOBAHWW BbIPAXEHUS 4151 MOLHOCTM MOMOLWEHHON A03bl
B BO3AyXe D OT TOYEYHOr0 N3OTPOMHOr0 NCTOYHMKA Ha pac-
ctosiHuu R [4]:

A-T-(1-AF)
= —R2 )
roe [ — kepMa-nocTosHHas paguoHyknuaa; AF (absorption
factor) — pons nany4yeHns pagnmoHyknnga, nornowaemoro B
TKaHAX Tena nauueHTa. 3HavyeHne AF npuHATo paBHbiM 0,9
ON191 BCEX PafAMOHYKNNMO0B, 061aaalomx MArkumM CrnekTpoMm
(GOTOHHOMO M3nyyeHns. Ong NCTOYHMKOB CO CpedHen 3Hep-
rven cnektpa y-udnydexHus 0,1 MaB n Bbiwe, 3HavyeHne AF
NPUHATO paBHbIM 0.

[ns reomeTpun UMANHAPUYECKOro paHToMa pacyeT Ao-
nycTumoi aktTneHocT PDOI npu annpokcumaumm Tena naum-
€HTa LUMINHAPUYECKMM NCTOYHUKOM y-U3Ny4EHMS C CaMOmMo-
rMOLEHNEM MCMYCKaeMbiX GOTOHOB B TKAHE3KBUBAIEHTHOM
mMatepuane daHTomMa NPOBOAUICA MYTEM YUCNEHHOMO UHTE-
rpPUPOBaHKs Mo BCEMY 0ObEMY LMANHAPUYECKOrO dhaHToMa
no dGopMynam c aNANNTUYECKUMUN UHTErpanammn 13 paboTsl
[9], ansa Yero Gbina cocTaBneHa COOTBETCTBYIOLLLAS KOMMbIO-
TepHas nporpamMa. PacyeTHble popMysibl 34eChb HE MPUBO-
OSATCS 13-3a CBOEN rPOMO34KOCTH.

PacyeTbl MOLHOCTI NOMNOLLEHHOW A03bl N0 dopmyne (1)
npPoBOAMNUCE B eamHuuax mMklp/4. YTobbl ypoBHU 06ny4e-
HWS OTAENbHBIX UL, U3 HACENEHMWS MOXHO OblfIo CPaBHMBATb
C npegenamun o3bl, ycTaHoBneHHbIMM B HPB-99/2009 [1]
ona apdexTnBHon [o3bl 06y4eHna B eauHMLAax M3B, He-
006X0AMMO NPOBECTM NepecyeT OT 3HAYEHWNI MOrNoLWEeHHOM
003bl K 3HayeHuaM addekTUBHOM A03bl. KoadduumeHTs
Takoro nepecyeTta (Tak Ha3biBaemble KO3IDOUUNEHTbI 40-
30BOI KOHBEPCUM) 3aBUCAT OT reOMeTPUN HAPYXXHOro 06-
Jly4eHUnsl, sHeprunm GOTOHOB, pa3mMepoB Tena 06s1y4aemMoro
JIMLLA 1 HEKOTOPLIX APYrnx GakTopoB 1 NPUBEAEHbI B AOKA-
ne MKPE [10]. B naHHoI1 paboTe Mbl UCMONb30BaIM 3aBUCS -
Lne OT SHEPrmm 3HaveHus KoahdUUMEHTOB nepecyeTa gns
Hanbonee KOHCEepPBATMBHOWN nepenHe-3afHen reomeTpun
00ny4eHns, KOTOpylo cuMTaeM 6Gosiee peanucTUHHOW Ans
OONbLIMHCTBA CLeHapueB 06/lyYeHusl, 4emM pOoTauMoHHas
reomeTpusi, NnpuHsaTas B pabote [4], o0cOGEHHO Ans napTHe-
POB NaumMeHTa 1 NUL, yXaxmnBaroLLMx 3a 60JIbHbIM B oMaLL -
HWUX YCNOBUSIX.

PacyeTbl 3Ha4yeHW 4ONYCTUMOW akTUBHOCTM Oblnn Npo-
BeAEeHbl 4151 PA3NINYHBIX CLLeHapUeEB 06Ty4EeHNS UL, KOHTaK-
TUPYIOLLMX C NALMEHTOM, MPUYEM MPU annpokcuMaumm Tena
naumeHTa kak TO4eYHbIM U30TPOMHLIM MCTOYHUKOM (Hambo-
Nlee KOHCepBaTUBHAs reoMeTpus 06MyYeHUst NnLL, KOHTaK-
TUPYIOLWMX C BGONbHLIM), Tak U UMANHAPUYECKUM TKaHeaK-
BMBaNEHTHbIM PaHTOMOM (Hambonee peasibHas reoMeTpusi
06nyyeHuns). Bbinn NpUHATBLI cnepytoLme kateropum obnyya-
€MbIX UL, B 3aBUCMMOCTM OT BPEMEHHOMO U AUCTAHLIMOHHOIO
cueHapus 061y4eHns:

1. Jlnua, nepeBo3swme naumeHTa Ha IM4HOM TpaHCcnop-
Te: BpPeMs 3a4epXku Hayana obnyyeHusi nocne BBEAEHUS
P®M naumeHTy cocTtaBnaeT 1 4, NPOAOIKUTENBHOCTbL 00Ny~
YyeHuns 14, cpegHee pacCcTosiHME MEXAY NaLMEHTOM U CyOb-
ekTom 06s1y4eHns 1 m.

D (1)
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2. Nvua, Haxopauwumecs nobansocTy oT 60abLHOro B 006-
LLLECTBEHHOM TpPaHCMOPTE: BPeMs 3a4epXku 1 4, Mpoaomkm-
TeNbHOCTb 06y4eHus 14, cpeaHee pacctosHue 20 cm.

3. Jluua, Haxoaswwmecs Ha paboTe COBMECTHO C NaLMeH-
TOM: BpeMsi 3aAePXKN 24 4, NPOAOIKUTENBHOCTL 06Ny4eHNs
no 8 4 B CyTkM, CpeaHee paccTtosHme 1 M.

4. Jlnua, OTHOCSLLMECS K KaTeropum napTHEPOB, OCO-
GeHHO cynpyru: Bpems 3aaepxXkn 1 4, 06nyyeHne B TedeHne
8 u Ha paccToaHuM 20 CM Kaxable CYyTKM U B TedeHne 8 4 Ha
paccTosHUM 1 M Kaxaple CYTKW.

5. Jlvua, ocyLuecTBAsOLLME X0/, 38 6ONbHBIMM B JOMALLHKX
ycnosusix. Beuy HEBO3MOXHOCTM CTaHOapPTM3auMM YCIOBUIA
00y4eHNs ATUX NnL, NPUBAVKEHHAsS OLEHKA CYMTAETCS Cpea-
HUM apUPMETUHECKM [,03 00yHeHMs nnu, kateropum 3 n 4.

6. JeTtu B cembe nauneHTa:

a) B Bo3pacTe oT 0 o 1 roga: Bpems 3agepxku 14, 06-
Jly4eHne B TeYeHNe 4 4 Ha paccTosHuM 20 CM Kaxaple CYTKM.

6) B BO3pacTte oT 1 0o 5 net: Bpems 3agepxkn 14, 0bny-
YyeHune B TeyeHue 8 4 B CyTKM Ha paccTostHum 1 M.

B) B BO3pacTte oT 5 a0 12 net: Bpemsa 3aaepxku 14, 06-
Jly4eHue B Te4eHne 4 4 B CyTKM Ha pacCTosHum 1 M.

Ocoboe BHMMaHVe OblI0 YAENEHO TEM PaAMOHYKINAAM,
O0o4YepHUe NPoAyKTbl pacnaga KOTOPbIX Takxke ABASTCS UC-
TOYHMKAMMU 0-, B- U Y-U3NYYEHWS, T.K. B AHHbIX C/ly4asx Heo0-
XOAVMO Y4MTbIBaTb MHOUBUAYANbHbIN BKIAA, KaXA0ro 13 Ao-
YepHUX NPOAYKTOB pacnaza B CYMMapHyK 403y U3JyYeHns
OT NaumeHTa ¢ BeefeHHbIM PPI1. C 3Tol ULenblo B Bbipaxe-
HVEe ANs KOHCEePBATMBHOIO pacyeTa A0NyCTUMON aKTUBHOCTU
pagvoHyKInMaa BBOOUTCS NOMPaBka Ha U3ny4eHre SOYEepHUX
NpPoAyKTOB No Gpopmynam, NpBeaeHHbIM B paboTte [11].

Tak, ponyctumasi akTuBHOCTb PPl Ha OCHOBE pafuoHy-
KNMZOB C TPEMS AOYEPHUMU ai—P—y-N3ydYaTensMum B LLenoyke
pacnaga (Hanpumep, 2'?Bi) Obina BblYMCIEHA HA OCHOBAHUK
cnegywouen Gopmynbl:

365 365 LtT

A
DZZDI- :FZ( .'.(14‘82 +€3)'
i=0 =0

(I + T, + Ty - gy)exp(—ayt) dt,

rAe Nomnpasku &, 1 &, HA BAVAHVE AOYEPHMX NMPOMYKTOB pac-
naga onvcelBaloTCst GopMynamm:

a
—2 . (1 — e—(“z—a1)'t) (3)

82 =
a; —

1

+
(az —aq) - (a3 — aq) (4)
e—(az—lh)'t e‘(aa_aﬂ't

(i1 —az) (a3 —az) (a1 —az)-(az —a3)
roe © — BPeMsl eXeJHEBHOr0 KOHTakTa 06yy4aembix vy, C
NaLunMeHTOM B 3aBMCMMOCTM OT pacCMaTprMBaemMoro CueHa-
pusi 06ny4eHns (Hanpumep, T = 8 4 ANa TPeTbero cLueHapus);
t.— BDEMEHHOI NPOMEXYTOK NOCe BBeAeHNS nauyeHTy POIT;
i — Konn4ecTBO AHel nocne kypca PHT; a — noctosaHHas pac-
naza n-ro NpoaykTa peakuun, I — kepma-nocTosHHAs paguno-
Hyknuaa, R — pacCTosiHME OT UCTOYHUKA U3NTYHYEHNS 10 TOUKU
na3mMepeHusi. B jaHHOM crnyyae 3HaYeHue BEPXHEro npeaena
NHTEerpupoBaHus T Obif0 NPUHATO paBHbIM 1 roay Ans Bo3-
MOXHOCTU KOPPEKTHOro CPaBHEHUS BEJIMYMH pPacyeTHOMN
[OMyCTMMOM aKTUBHOCTU U peasibHO BBOAMMOM aKTUBHOCTHU

&=y az-(

PO B pamkax ycnoBms HOpMUpoBaHUs adEKTUBHONM [03bI
06nyyeHus 3a 1 rog,.

AHANIOrM4YHO NPOBOAMIICS PACHET AOMYCTUMOM aKTUBHOCTU
paamoHyknmaos ¢ ogHum ('°°Ru, ''°Cd), aByms (>''At, 2'2Bi),
Tpemst (2''Pb), yeTbipbms (2°Bi), wecTblo (??°Ra) U cembto
(?25Ac) pagmMoaKTMBHBIMW OOYEPHUMU MPOAYKTAMU B LIEMOY-
kax pacnaga. Mpun aTom 4N paguoHyKnIMaoB, pacnaz KoTopbixX
NPOVCXOOMUT OLHOBPEMEHHO MO HECKOJSIbKMM BETBSAM, pacyeT
O0NyCTUMOI aKTUBHOCTM NPOBOAMUIICS C Y4ETOM MOMNPaBOYHO-
ro KoadobuUMeHTa, XapakTepusyloLero NPOLEHTHbIN BKNag,
KaX/[01 13 BETBEN pacnaza B o6LLyto Liernoyky [12].

OTOenbHOr0 PacCMOTPEHUST 3aCNyXMBAET BOMPOC O A0-
NMYCTUMBbIX YPOBHSIX aKTUBHOCTY TepaneBTuiecknx POl Ha oc-
HOBE «4UCTbIX» B-n3nyyarenen 6e3 reHepaLmmn y-kBaHTOB. Bce
N3BECTHbIE K HACTOSILLIEMY BPeMeHU noao6Hble POI Ha ocHo-
Be 2P, &Sy, '%Er 1 %Y paspeLueHbl kK amBynaTopHoOMy npumMe-
HeHuo 6rarogapst TOMy, YTO B-4acTuLpbl OT HUX NPaKTUYECKU
He BbIXOAAT 3a npenenbl NOBEPXHOCTU Tena naumeHTa. Tem
He MeHee, HECMOTPS Ha Manble Npobery B-4acTuu, B TKaHU, U3
Tena 601bHOr0 BbIXOAUT 3aMETHBbIN MOTOK TOPMO3HOIO M3sy-
YeHusl, Ha KOTOPbIV BCEraa pearnpytoT KOHTPOJIbHbIE AETEKTO-
pbl GOTOHHOrO M3NY4YeHWs MPU NPEANONETHOM TaMOXEHHOM
[OCMOTPE naccaxmpos nocne kypca PHT ¢ ykasaHHbiMu PO,
B cBsiau ¢ aTum anst B-uanyyatoryx POIT 6611 Takke npoBeeH
pacyeT MakCUmMasibHO AOMYCTUMOW aKTUBHOCTU, XOTS OH U HE
MMEEeT peanbHOl pagnaLoHHO-MMIMEHNYECKON 3HAYMMOCTM
[ONs1 3aLMTbI JIULL, KOHTAKTUPYIOLWX C MAUNEHTOM.

BbIX04 TOPMO3HOI0O U3y4eHns B-4acTuL, OLLEeHNBACS No
dopmyne ons TOpMOXeHUs B-yacTuy, obnagalowmx Henpe-
pbIBHBIM criekTpom [11]:

Y =1,23-10(Z +3)Y. ELn, (5)
i=1

roe Y — BbIXOL TOPMO3HOro u3nyyexus, MaB/pacnan,
Z — aTOMHbI HOMEp BeLLECTBa, B KOTOPOM MPOUCXOOUT TOP-
MOXEHVE (B JAHHOM Cily4ae KOCTHas TKaHb), EBi — rpaHnyHas
3HEPrusa B-nsny4yeHns i-in aHepreTnHeckon rpynnel, npi — Bbl-
Xop, B-4acTuL, Ha OOVH pacnag sapa, m — YACNO SHepreTnye-
CKMX rpynn B CNEeKTPe HyKnnaa.

Janee MOLWHOCTb [03bl, CO3AaBaEMasd TOPMO3HbIM 13-
JlYYEHUEM PaAMOHYKNIMAOB, BXOASLWMX B cocTaB POI1, pac-
cuntbiBanacb no dopmyne Afis TOYEYHOro M30TPOMHOro
NCTOYHVMKA:

D = (AY-um) / 4rR?, (6)
roe A — akTMBHOCTb MCTOYHMKA, UM — MACCOBbI KO3 dULM-
€HT MOrOLLEHNS N3TyYeHNS1 B BUOIOrMYECKON MAMKO TKaHMU,
YCPEOHEHHbIV MO CNEKTPY TOPMO3HOI 0 NU3Ny4eHus.

Pesynbratel n 06cyxaeHne

B Tabnuue 1 npencraBieHbl pe3ynbrathl PacYeToB 3Ha-
YeHUa MakCuMasibHO AO0MYCTUMOW aKTMBHOCTU pPaaMOHy-
KNMAOOB OS5 TPEX reoOMeTpuin M3MEPEHNS MOLLIHOCTU A03bl 1
Hambosiee KOHCEPBATUBHOIO cueHapus 061ydeHns 6a. 3aech
R, — paccrosHune OT UCTOYHMKA A0 TOYKM N3MepeHUst (reome-
Tpua 06nydeHns 1); R, — paccTosHMe OT MOBEPXHOCTM Tena na-
UMeHTa [0 TO4KW n3mepeHus (reomeTpus 2); R, — pacctosHue
OT MOBEPXHOCTY LMAMHAPA A0 TOYKN n3MepeHust (reometpus 3);
A, — 3Ha4eHMe aKTMBHOCTM NP1 M3MEPEHN B FTEOMETPUN TOHEY-
HOro UcTo4HUKa 6e3 ocnabneHus nanydyeHns; A, — aHadeHve
aKTVMBHOCTM B reOMEeTpUM TOYEYHOro UCTOYHMKA C ocnabne-
HUeM usnydeHus; A, — 3Ha4YeHVe akTUBHOCTV B reoMeTpun
LUMAVHAPUYECKOrO MCTOYHUKA.
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3Ha4YeHnsa MakCUMasnbHO AOHyCTMMOﬁ AKTUBHOCTU ﬁdy-paguouyxnup,os Aans Tpex reomeTpm‘/l oﬁnyqeuuﬂ B HenpepblBHOMTf)zl)-’:’:hi;
Paavonyknu, Mepwvog nonypacnasa al’pxm” Cpearssn aHeprvis A B Ao B Ao B
L exBr ¢otoHos, MaB R =1,15m R, =1,0M  R,=1,0m
41Sc 3,40 cyT 3,54 0,16 5,54 41,9 39
5Cu 61,9 yac 3,62 0,16 7,15 54,0 51
Mn 2,80 cyT 21,4 0,21 1,04 7,85 7,43
""mSn 14,0 cyT 9,87 0,16 0,48 3,65 3,43
125] 59,9 cyt 9,88 0,04 0,07 0,54 0,50
181] 8,04 cyt 141 0,38 0,49 3,73 3,50
1535m 46,4 yac 2,71 0,10 14,1 107 101
85Dy 2,30 yac 0,99 0,31 612 4630 4372
%Ho 27,0 yac 0,94 0,30 55,0 416 393
) 30,7 cyT 11,6 0,14 0,19 1,42 1,36
79Tm 129 cyt 0,18 0,08 3,89 29,4 28
75Yb 4,20 cyT 1,38 0,22 9,18 69,4 66
Ly 6,70 cyT 0,69 0,18 13,5 102 96
1%Re 90,6 vac 0,64 0,14 27,5 208 196
88Re 17,0 yac 2,06 0,28 39,7 300 284
198AU 2,69 cyt 15,1 0,42 1,38 10,4 9,86
199Au 3,13 cyT 3,04 0,17 7,00 53,0 50

A1— 3Ha4YeHne akTMBHOCTM NP NSMEPEHUN B reOMeTpUn TOYeYHbI NCTOYHKK 6e3 ocnabneHus N3Jy4eHUs; A2 — 3Ha4YeHne akTMBHOCTN B reomMe-
TpUn TOYEYHbI UICTOYHUK C OCNIabneHnemM N3Ny4eHns; A3 — 3Ha4eHne akTMBHOCTU B reOMeTpumn LJ,VIJ'IVIH,EI,pVIHeCKVIVI NCTOYHUK; F{1 — paccTosHne
OT UCTOYHMKA A0 TOYKN NSMEPEHUA; R2 — PaccCTosHMe OT NOBEPXHOCTU MSIFKOI TKaHM 4,0 TOYKM N3MEepPEeHNS; R3 — PacCCTOsHME OT NOBEPXHOCTU

UMAMHAPA A0 TOYKN U3MEPEHMS.

B Tabnuue 2 nprBeaeHbl pesysbTaTel PACYETOB 3HAYEHNS
MaKCUMAaJIbHO A0OMYCTUMOM akTUBHOCTW PaAMOHYKIMAOB OIS
yKasaHHbIX Bbille 6 cueHapreB 00Ny4EHUSI UL, KOHTaKTU-
PYIOLLMX C NALMEHTOM, NPY annpokcrMaumm Tena naumeHTa
TOYEYHbIM N30TPOMHBLIM UCTOYHUKOM 6e3 yyeTa MOroLEeHMs]
n3ny4eHns B Tene naumenta (reometpus 1). B Tabnuue 3 npen-
CTaBJ/IEHbl PE3yNbTaThl @HAIOMMYHBIX PACYETOB NMPU annpok-
cvMauuMn Tena naumeHTa TKaHedKBMBANEHTHbIM GaHTOMOM
umnnHapuyeckon GopmMbl NPU PaBHOMEPHOM pacnpenene-
HuM POT no Bcemy 06bemy paHToMa (reomeTpums 3).

[nsa onpepeneHns oonycTMMOCTX aMOynaToOpHOro pexmnma
npyMeHeHns TepanesTnieckx PP Gbiin MCnonb30BaHb! nTe-
paTypHble AaHHbIE O PEAIbHO MPUMEHSIEMBIX B TEPANEBTUYECKIMX
Lensix akTMBHOCTSX paanoHyknnaos [13-37]. Ecnu 3HaveHne
PaCCYMTaHHON MakCUMasbHO OMYCTUMOW aKTUBHOCTU NPEBbI-
LUIAET 3HaYeHMe BBELAEHHOW aKTUBHOCTU, KOHKPETU3NPOBAHHOM
COIMACHO NIMTEPATYPHbLIM AaHHbIM, aMOYNaTOPHbIV PEXUM SBNIS-
€TCs paanaLmOHHO-6e30MacHbIM /1 OKPYXKAKOLLMX U MOSTOMY
CTaHOBUTCS KIIMHWNYECKM 1 SKOHOMMYECKM LIeNecoobpasHbIM.

He Bce TepaneBTMyeckme pagnoHyknnapl, NpUBeAEHHbIE
B Tabnvue 1-3 v Huxe B Apyrux Tabnuuax, y>xe Ncnonb3ytoT-
CSl HEMOCPEACTBEHHO B KJIMHMYECKON npakTuke. HekoTopble
13 Hux (*’Sc, '%%Yb, '°Tm, '"SYb, '%°Au) HaxomATCca B CTaguu
OOKIMHNYECKMX UCTIbITAHWUIA, NPOBOAUMbIX HA MeNKMX Nabo-
PaTOPHbIX XXUBOTHbIX (MbILLM W KPbICHI). B Taknx cnyyasx 3Ha-
YeHus TepaneBTUYEeCKUX aKTUBHOCTEN NepecynTbiBaINCh Ha
OCHOBaHWM TEOPUM MEXBMAOBOrO MepeHoca 03 C YY4ETOM
Macchbl 1 NIOLLAAM NOBEPXHOCTU TeNa OT XMBOTHbLIX K Yeno-
BEeKy MO OdUUMANbHBIM PEKOMEHOALMSM, WU3JIOXEHHLIM B
cnpaBo4YHOM pykoBoacTee [38].

Bbin BbINOMHEH KOMMMEKC PACYETOB MaKCUMasbHO AO0My-
CTUMbIX NPY aMByNaTOPHOM PeXMME 3HAYEHWIA aKTUBHOCTUN 1
MOLLIHOCTW [,03bl )19 BCEX TPEX reOMETPUin 06TyHeHNs 1 BCeX
LecTn cueHapveB obnyyeHusi. B Tabnuue 4 npveeneHsl pe-
3y/bTaThl PACYETOB AOMYCTMMOW aKTUBHOCTW A1 FEOMETPUM
001y4eHNa OT TOHEYHOr0 UCTOYHUKA 6e3 ocnabneHns nsnyde-
HUA B Tesie 60NbHOro (reomeTpurs 1) Npy YeTBEPTOM CLEHapUn
06ny4eHNs HaCeNeHKsl kak Hanbonee YacTo BCTPEYAIOLErocs
B €XeOHEeBHOIN NpakTMKe U NO3TOMY HanMeHee pafamaLoHHO-
6e30MnacHOro ansi B3pOC/bIX. TaM e MpuvBeAEHbl aHanormny-
Hble pe3ynbTaThbl 415 TOV e reoMeTpum Npu cueHapmm 6a) kak
Hanbonee KOHCEPBATMBHOM U3 BCEX CLeHapreB. Kpome Toro,
B TabnuLe 4 NprBeAEHbI 3HAYEHNS MaKCUMasbHO AOMYCTUMBIX
MOLLHOCTEN [03bl ANt 060MX CUEHaApUeB 0ONYYEHUS, HUXE
KOTOPbIX YCTaHaB/IMBAETCS BO3MOXHOCTb aMOynaTopHOro pe-
Xnma. TaM Xe yka3aHbl B3ATble U3 IMTepaTypbl Anana3oHb ak-
TuBHOCTEN PO, peanbHO NPUMEHSIEMbIX B KITMHUKE UK Nepe-
CUYUTAHHBIX K YEJIOBEKY MO AAHHBIM AOKIMHNYECKUX UCTIBITAHUIA.

MOXHO BUAETb, YTO AN GOMbLIMHCTBA PaAMOHYKINA0B
MMeeT MeCTO MpEeBbILLEHME 3HAYEeHUIA peasnbHO UCMoNb3ye-
MbIX aKTUBHOCTEN MO CPABHEHUIO C MaKCMMaJIbHO AOMyCTn-
MbIMW B pamkax cueHapus 6a. OcobeHHo 60/1bLIoe pasnmuve
umeeT mecto ans '''In, ¥, %Au, nns KoTopbix ambynaTop-
HbI PEXMM HEBO3MOXXEH MPU BCEX CLIEHAPUSX 1 FEOMETPUSX
00651y4eHnsi. AHANIOMMYHbBIN BBIBOA, O HEAOMYCTMMOCTU aMoy-
NaTOPHOro pexmmMa MoOXHO Obino 6bl caenatb U OTHOCUTESb-
HO OCTasIbHbIX PAAMOHYK/IMAO0B, BXOASALLMX B ykadaHHOE 60/b-
WwrHcTBO. OfHAKO B peasibHOM KNMHMYECKOM NpakTKe Takomn
BbIBO/J, MOXET 0Ka3aTbCsl HE TOJIbKO NPEXAEBPEMEHHBIM, HO 1
BOOOLLE OLIMOOUYHBIM MO CREAYIOLLMM NPUYMHAM:
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Tabnvua 2
3HayeHna MakCuMasbHO A0MYCTUMOM aKTUBHOCTU PaAVOHYKIUAOB AJ19 Pa3/INyHbIX CLLeHapueB
0061y4eHUs 1L, KOHTaKTUPYIOLUMX C NaLMEeHTOM, NPY anMnPOKCUMAaLMKN TOYEYHbIM UCTOYHUKOM
6e3 yyeTa NorNoLeHUa u3ny4yeHus B Tene naumeHTta (reometpus 1)
A, TBk
PagvoHyknmg B3apocnbie Oetn
1 2 3 4 5 6a 66 68
4Sc 92,1 3,95 15,5 0,46 6,16 0,19 2,37 4,67
5Cu 116 4,63 19,4 0,38 7,70 0,23 3,01 5,79
n 169 6,78 29,0 0,84 11,4 0,35 4,39 8,60
""mSn 85,6 3,43 11,3 0,42 5,60 0,17 2,16 4,30
129] 12,9 0,52 1,67 0,06 0,84 0,03 0,32 0,65
Bl 8,63 0,35 1,21 0,04 0,57 0,02 0,22 0,43
158Sm 221 8,82 29,2 1,12 15,1 0,45 5,81 11,2
165Dy 2401 96,1 7,0E+5 26,4 356 7,14 137 178
186Ho 775 31,0 191 4,07 54,9 1,61 21,2 40,2
%%Yb 3,37 0,14 0,43 0,02 0,22 0,01 0,08 0,17
70Tm 704 28,1 90,0 3,39 45,7 1,37 17,6 34,2
Yb 155 6,21 27,3 0,76 10,3 0,31 3,97 7,84
7Ly 234 9,37 32,8 1,14 15,4 0,47 5,95 11,8
186Re 416 18,4 65,9 2,28 30,7 0,93 11,8 23,3
®Re 488 19,5 179 2,70 36,4 1,04 14,0 25,9
198AU 22,4 0,90 3,73 0,11 1,51 0,05 0,58 1,19
99AU 116 4,62 17,2 0,57 7,75 0,23 2,98 5,86
Tabnvua 3

3HavyeHUs MaKCUMarbHO AO0MNYCTUMOW aKTUBHOCTU PAAUOHYKIMAOB A5 Pa3/INYHbIX CLleHapueB
06nyqeuvm npu annpokcumMaLum Tena naumeHTa TKaHe3KBMBaNEHTHbIM LUANHAPUYECKUM paHTOMOM (reomeTpus 3)

A, TBk
Papunonyknug, B3pocnble Jetn

1 2 3 4 5 6a 66 68

4Sc 658 28 111 3,29 44 1,36 17 33

5Cu 829 33 138 2,71 55 1,64 22 41

Mn 1207 48 207 6,00 81 2,50 31 61

""mSn 611 25 81 3,00 40 1,23 15 31
125) 92 3,72 12 0,43 6,00 0,24 2,29 4,64
3 62 2,50 8,64 0,29 4,07 0,14 1,57 3,07

1558m 1579 63 209 8,00 108 3,21 42 80
165Dy 1,7E+4 686 5E+6 189 2543 51 979 1271
%Ho 5,5E+4 221 1364 29 392 112 151 287
16%Yh 24 1,00 3,07 0,14 1,57 0,07 0,57 1,21
70Tm 5029 201 643 24 326 9,79 126 244

Yb 1107 44 195 5,43 73 2,23 28 56
77y 1671 67 234 8,14 110 3,36 43 84
1%Re 2971 131 471 16 219 6,64 84 166
8Re 3486 139 1279 19 260 7,43 100 185
1%8AU 160 6,43 27 0,79 101 0,36 4,14 8,50

AU 829 33 123 4,07 55 1,64 21 42
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Tabsmua 4

3HayeHus MakCcuMasnbHO AOI‘chTMMOﬁ AKTUBHOCTU PAAUOHYK/IMAO0B U MakCUMalJibHO
AOI‘chTI/IMOVI MOLLHOCTHU A03bl oﬁnyqeuuﬂ B reometTpumn 1 ana cueHapueB 4un6ba
CPaBHUTEJIbHO C IUTEepPaTypPHbIMU AaHHBIMU NO peaJsibHO UCMOJIb3yeMbiM aKTUBHOCTSM

PapunoHyknug, A1, bk D1, mkIp/v A2, bk D2, mkIp/u Apean, bk JlntepaTtypHbIil UICTOYHUK
4Sc 0,5 6,6 0,19 2,4 0,3-0,5 [11]
5Cu 0,4 5,3 0,2 2,6 0,03 -0,07 [12]
™In 0,8 62 0,4 31 20-40 [17]

""mSn 0,4 15 0,17 6,04 0,2-0,4 [13]
125) 0,06 2,05 0,03 0,9 0,5-0,7 [14]
13 0,04 2,03 0,02 1,2 2,0-6,0 [15]

155Sm 1,12 11 0,5 4,9 2,0-4,0 [13]

65Dy 26 93 7,14 25 8,0-11,0 [16]
166Ho 4,07 14 1,6 5,4 0,4-1,2 [18]
1%Yp 0,02 0,9 0,01 0,5 0,10-0,15 [20]
70Tm 3,4 2,2 1,4 0,9 0,5-1,0 [19]
SYb 0,8 4.3 0,3 1,5 0,3-0,5 [21]
Ly 1,14 2,8 0,5 1,2 6,6-7,4 [22]
186Re 2,3 2,3 0,9 2,2 1,3-3,0 [13]
8Re 2,7 15 1,04 7,7 3,3-12/4 [13]
1%8Au 0,12 6,5 0,05 2,7 2,4-36 [23]
1%Au 0,6 6,6 0,2 2,2 0,6-0,7 [24]

A,, D, - cueHapwii 06ny4eHuns 4;
A,, D, - cuenapwii 06y4eHms 6a.

1. B nNpoBefeHHbIX pacyeTax Obinn MCMOIb30BaHbI CLe-
Hapun 006ny4YeHNss C Un3ObITOYHON KOHCEPBATUBHOCTLIO.
MHOro4McneHHble nuUTepaTypHble OaHHble CBUOETENbCTBY-
I0T, 4TO MO AAHHBIM MHAVBUAYANIbHON AO3UMETPUN A5 POL-
CTBEHHWUKOB, MPOXMBAIOLMX COBMECTHO C BGOJMbHBIM U yxa-
XuBawoLWmx 3a HUM nocne Kypca PHT, peanbHble 3HaYeHUs
ypOBHEN 00ny4eHnss Ha 1-2 nopsaka Huke oduumanbHO
YCTaHOB/EHHbIX NpeaenoB adpdekTmBHOM [o3bl 1 15 M3B CO-
OTBETCTBEHHO [2, 3, 6, 39].

2. Takoin xe BblBOA, 00 M3OLITOYHOW KOHCEPBATUBHOCTU
cnenyeT coenatb M OTHOCUTESIbHO BbIOpPaHHLIX /11 pacyeToB
reoMeTpuii 061y4eHns, 3a UCKIIOYEHNEM, BO3MOXHO, reome-
TPUK TKAHE3KBUBAJIEHTHOrO UMAMHApUYeckoro ¢gaHtoma. O6
STOM CBUAETENLCTBYIOT PE3Y/bTaThl PACHETOB [/151 TAKON reo-
METPUM NO BONLLUMHCTBY CLEHapMeB 00y4eHnst: 30eChb KONN-
4eCTBO PaAMOHYKIMAO0B C MakCUManbHO AOMYCTUMbIMU aKTUB-
HOCTSIMUW, KOTOpbIE MPEBLILLIAT WX peasibHble KIMHUYeckue
3HAYEHWs!, CYLLECTBEHHO Bbillie. STO BUAHO NMpW COMOCTaBne-
HUW COOTBETCTBYIOLLMX AaHHbIX B Tabnuue 3 1 Tabnuue 4.

3. B pacyeTtax He yumTbiBanocb GMONOrMYecKoe BbiBE-
neHve POI 13 opraHmamMa, KOTOPOE TakxXe CHUXAET YPOBHU
06/1ly4eHNs L, MNOCTOSIHHO KOHTaKTUPYIOLWMX C BGOJbHbIM.
JaHHbIn 9DDEKT MOXHO peasnbHO MCNOb30BaTh AN TaKoro
CHUXEeHUs, ecnv 60N1bHOIM nocne BeeaeHusa PP n nocneny-
oLLEero 4O3MMETPUYECKOrO KOHTPONSA C pe3ynbTaTtoMm, npe-
NATCTBYIOLLMM aMBynaTopHOMY pexumy, 6yaeT NoMeLLeH B
YCNOBMS Tak Ha3blBAEMOro AHEBHOMO cTaumMoHapa Ha 3—-4 .
MpakTrka nokasbiBaEeT, 4TO 3a 9T0 Bpems B cpeaHem oT 20 %
00 40 % oT nepopanbHO UM BHYTPUBEHHO BBEAEHHOM aKTUB-
HOCTW NepengeT B MO4eBOM My3bIpb, 1 NOC/e MOYENCyCKa-

HUS TaKOI 6ONbHO MOXET ObiTb OTMYLUEH U3 oTaeneHus PHT
OOMOM, KOHEYHO, NPU NOJIOXMUTENIbBHOM pe3ynbTaTte NoBTOp-
HOrO JO3MMETPUYECKOTO KOHTPONS.

4. BonbHOW [O0/MKEH OblTb CHAbOXeH MUCbMEHHOW WH-
CTPYKUMEN NO BPEMEHHOMY OrPaHUYEHUI0 ero KOHTaKTOB C
OPYrMMU IMLAMU C YH4ETOM €ro CeMeliHbIX 00CTOATENLCTB
M XUNLLHBIX YCNOBUIA. Takas nHAMBUAyanbHas MHCTPYKUUSA
COCTaB/SIETCS BPAYOM-PaaMonoroM nNo pesyastatam pacye-
TOB, BbINOSIHEHHbIX MEAULMHCKUM GU3NKOM, B TOM YUCAE U C
MCMOJIb30BaHNEM NPEeaIoXEHHOM 30eCb METOANKN PACYHETOB
M X pe3ynbTaToB. Tunosas GopmMa nofoOHON UHCTPYKLMM
npueBefeHa B HopMaTuBHOM AokymeHTe [40]. MNMposeneHve
yKa3aHHbIX PacyeToB MO MOIENMPOBAHUIO YPOBHEN 005y-
YeHUst OKpyXalowmx nuL, 0cobeHHO HeobxoauMo Ofis Tex
PagVoHYKNMO0B, AN KOTOPbIX B HOPMATUBHbLIX LOKYMEHTax
noka He yCTaHOBJ/IEHbI ONepaTUBHbLIE PAANONIOrNYecKme Kpu-
Tepum No AONyCTUMOCTM aMOyNnaTOPHOro pexmnma.

Hanbonblune pacxoxneHns mexay 3Ha4eHUssMU Makcu-
ManbHO OOMNYCTMMOW akKTMBHOCTU W peasibHOM akTUBHOCTU
nmetotcs y PO, meyeHHbix '''In 1 3'. NMoaTomMy 6osbHbIE C
HENPOSHAOKPUHHBLIMWU OMYXONSMN, KOTOPbIM BBOAMTCS, Ha-
npumep, "'In-okTpeoTtna, noanexart 6e3ycnoBHOM rocnuTa-
JIM3aunn B «aKTUBHbIE» Nanatbl. Ho 3apy6eXHbIi OMnbIT KINHU-
YecKUx ucnbitTaHuin atoro PPl nokasan, 4To O CHUXKEHUS
JIY4EBOW HArpy3KM Ha OKPYXXaOLLMX U NOBLILLEHUS TepanesB-
Tnyeckon adeKTMBHOCTU Lienecoobpas3Ho NUCMOob30BaTh B
KayecTBe paanoHyknnaHoi metku He ''In, a """Lu.

Takasi e cuTyauus MMeeT MecTo M Anst 60NbHbIX And-
bepeHUMPOBAHHBIM PAKOM LLIUTOBUAHOM Xenesbl, KOTOPbIM
BBOAAT '¥'l-iogmo HaTpus akTMBHOCTLIO 2-6 MBk. OgHako
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015 60/bHbIX TMNEPTUPE030M C BBEAEHHOWN akTUBHOCTbIO 3]
0,3-0,6 I'Bk BnosHe BO3MOXEH aMOynaTOPHbIA pexunm npu
HaJIMYUN UHCTPYKLUMN MO BPEMEHHOMY OrpaHUYEHUIO KOH-
TaAKTOB C POACTBEHHMKAMM; TakuMe AOCTAaTO4YHO O6Lme WH-
CTpyKUMm 6bi1n pa3paboTaHbl 1 NpeacTasneHsl B [7]. OgHako
6onee LenecoobpaseH MHAMBMAYANbHbIA NOAX0M, K COCTaB-
JIeHNo NoAo6HON MHCTPYKLUMK, N1 Yero Obino pa3paboTaHo
COOTBETCTBYlOLLEEe NporpammHoe obecnedeHne DOZA?2 [8].
Mcnonb3ysi NoBpeMEHHbIE AaHHbIe PaavoMEeTPUn BGOJIbHbIX
nocne BeeneHus nedebHol aktneHocTn '¥'l, a Takke ceepe-
HUS O POACTBEHHMKAx naumeHTa, nporpamma DOZA2 pac-
neyatbiBaeT ANs HEr0 MHAMBMAYaNbHbIE PEKOMEHOAUMN Ha
6GnaHke, KOTOpbIE M NepeaatoTcs emy 3a NOAMMCHIO flevallero
Bpaya cpasy Ha MOMEHT BbIMMCKMU.

Janee HyXHO ykasaTb, 4TO He0Ox0aMma rocnuTann3aums
npv PHT u ¢ '*®Au, HO Takoe fie4eHne Tenepb MopasbHO ycTa-
Peno 1 B KNMHWUYECKOI NPaKTUKE TENEPb HE NPUMEHSIETCS, B
TOM YMCNE Y 13-3a NOBLILLEHHON JIy4eBOI HArpy3KM Ha naum-
€HTOB M NepcoHarn.

B tabnvue 5 npuBeneHbl 3Ha4YeHUS MakCUManbHO O0-
MyCTUMbIX U peasibHbIX akTuBHocTel ans PP ¢ «4ynctbiMm»
B-msnyvaloWwmMn pagnoHyknngamu, a B tabnvue 6 — To xe
camoe ana P®OI, pacnagaiowmxca ¢ 06pa3oBaHMeEM paamo-
aKTMBHbIX [0OYEPHUX PaOMOHYKMAOB, U3 KOTOPbLIX MepBble
LLIECTb NPeACTaBNaoT cO60W a-B-y-n3nyyaTenu, a ocTanbHble

nBa — p-y-usnyyarenu. MoxHo BUAETb, 4TO A5 BCEX yKa3aH-
HbIX B Tabnmuax 5 n 6 pagMoHykNIMaoB peasibHble akTUBHOCTMU
MeHbLLE AOMYCTUMBIX Aaxe OJ19 Hanbonee XecTKnUX orpaHun-
yeHuit obnyyeHus (reomeTpus 1, cueHapwuii 6a). 9To NO3BO-
nsieT oTHecTn Bce PPI, MeYeHHbIE 3TUMUN PAANOHYKIMAAMM,
K ambBynaTopHO NPUMEHSIEMBIM.

MocnenHee 06CTOATENLCTBO NPMOBpeTaeT 0cobyio posib
NPV NPOEKTUPOBAHMUM CUCTEMbI OYUCTKM XUAKMX pagmoak-
TUBHBLIX OTX0A0B Ans otaenexHuns PHT, nockonbky oTnagaet
Heo6X0AMMOCTb NPOEKTUPOBAHUS 1 CTPOUTENLCTBA OTAEb-
HbIX JIMHUIA 1 6aKOB-HaKoNUTENe cneuKkaHanM3aunm ToSbko
015 OTX040B C a-U3yYatoWwmmMn pagnoHyknmaamm, y KoTo-
pbIX HOPMaTUB MO COPOCY B XO3ANCTBEHHO-ObITOBYIO KAHANIN-
3auuio B 10 pas xecTue, yemy B-uanyyatenei [41].

Bce yka3zaHHble BbiLe pagrMoHyknvabl (19 f-y-nanyyaroLmx,
6 o-B-y-m3nyyaowmx n 4 B-unsnyvawowmx) nmbo yxe umc-
Nnonb3ylTCS B KIVMHUYECKOW MpPakTuke, NMOGO HaxoaaTcs
B CTaAUN OOKANHUYECKUX WCMbITAHWA WU NO3TOMY Oblnun
paccMoTpeHbl B AaHHoi pabote. OgHako B nutepartype
0b6CcyxaatnTca BO3MOXHOCTU ncnonb3oBannsa ans PHT n
OpYyrux pagvoHyknuaoB, B TOM yucne °Ga, 7°Se, 8mSr,
97RU, 103Ru, 11SSn, 113m|n, 117Sb, 1238['], 131CS, 1390(3, 14108,
19Eu, 187Tm, "3Tm, '%5Au, '®*mPt, '*7Pt, '9"Hg [42], HO OuEeH-
Ka nx pagnaunoHHO-TUrMEHNYECKUX XapakTepPUCTMK noka
npencTaBnfeTCs NPexaeBpeMeHHON.

Tabnvuya 5
PacueT MakcMManbHO J,OMYCTUMOI aKTUBHOCTU «4UCTBIX» f-pPagAvuoOHYKINA0B
AN Tpex reoMeTpuit o6ny4yeHus npu cueHapum 6a
A, bk A, Tbk A,, bk i
PaaMoHyKIN MNepwvog, 1 2 3 Apean, M6k JNutepatypHbii
nonypacnaga R,=1,15m R,=1,0m R,=1,0m MNCTOYHUK

2p 14,3 cyT 6,6 500 47 0,3-0,8 [32]

898r 50,6 cyT 2,4 17 0,15-0,2 [32]

S0y 64,2 yac 38 2,9E+3 271 0,04-10 [33]

169Er 9,4 cyT 189 1,4E+4 1350 0,3-0,4 [34]

Tabnuya 6
3HayeHus MaKkCUMasibHO A0NYCTUMOWM aKTUBHOCTU PAaAVOHYKIUA0B
¥ MaKCUMaJibHO A,0MYCTUMO MOLLHOCTU A03bl 001y4eHus B reomeTpum 1
ans cueHapus 6a o-f-y—13nyvalowmx pagMoHyK/IMA0B C LilenovykaMmu pacnaga
PagnoHyknng, A, I'bk D, mkI'p/v Apean, Bk JIntepatypHbIil UICTOYHUK

211At 55 1,4 [25]
212gj 8,12 4E+6 3,7 [26]
211pp 29 TE+6 2,3 [27]
22Ra 0,03 2E+4 0,02 [28]
213B;j 22 298 3,5 [30]
25A¢ 0,02 2E+4 1,9E-3 [29]
103Ry 0,08 0,05 [31]
150d 1,12 0,7 [35]

PagyauvionHasa rurveHa  Tom 7 Ne 2, 2014

27



HAYYHBIE CTATBM

BbiBoabI

1. Ons 14 n3 29 pacCMOTPEHHbIX paavoHyKIMa0B ambyna-
TOPHbIA pexum PHT obecneyvBaeT pagnaumoHHyto 6e3onac-
HOCTb BCEX OKPYXaloLLMX NnL, Aaxke npu Hanbosee KOHcepBa-
TUBHbIX YCNOBUSIX PAAMNALIMOHHOIO BOSAENCTBUS HA HUX.

2. AmbynatopHbIi pexum PHT HeBoaMoxeH npu PHT
¢ "In. Mpu ucnonb3zosaHumn '8!l rocnutanusaumsa HeobXo-
OuMa TONbKO Ass 60NbHbBIX PAKOM LLIMTOBUAHOW Xenesbl, HO
N5t GONbHBIX TMNEPTUPE030M aMByNaTOPHBIN PEXIMM BMOJIHE
BO3MOXEH.

3. Y octanbHbix 15 13 29 pagnoHyknMaoB MMEETCs pas-
iMuMe Mexay peanbHO W OonyCTMMOW aKTUBHOCTSIMU.
OfHako OHO He CTosb Benuko, kak y '"'In u ®'l, u noatomy
BO3MOXHOCTb X aMOynaTOPHOr0 NPUMEHEHMS MOXET ObITb
peanu3oBaHa NnyTemM 0ObEKTMBHOW OLEHKM YCNOBUIA AoMalLl-
Hero npebbiBaHNS NaLUMeHTa, UCMNob30BaHNS pexmnma AHEB-
HOrO CTaumoHapa 1 CoCTaBAEHNS MHAMBUAYANTbHOM NHCTPYK-
LM NO OrpaHMYeHnIo KOHTAKTOB BOJSIbHOr0 C OKPYXKatoLWmMmMm
nmuamu.

4. JonycTMmocTb ambynatopHoro pexuma PHT co Bce-
MW M3BECTHbIMU K HaCTOSILLEMY BPEMEHU 0-U3JTy4aloLLUMM
PagvoHYKIMAAMN MO3BONSET 0TKa3aTbCA OT Pas3nesfibHoro
cbopa o- 1 B-U3NyHaroLLmnX XUOKUX PAANOAKTUBHBIX OTXOO0B
BO BCEX NoApas3aefieHnsx paavoHyKIMAHOM Tepanuu.
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Abstract. The possibility of the use of the different therapeutic radiopharmaceuticals labeled with one of the 19
P-y-emitting radionuclides or 6 o-f-y-emitting radionuclides in the outpatient regime was identified in the estimate
investigations. A criterion for admissibility of outpatient regime is effective dose of individuals from the population
who occasionally or permanently contact the patients after the radiopharmaceutical introduction. Basing on the
dose limits established by the Radiation Safety Standard-99/2009, maximal allowable activities of the mentioned
radionuclides were calculated for various geometries and exposure scenarios. It is shown that only patients taking
radionuclide therapy courses with 1111n and 1311 have to be hospitalized even in the case of the most conservative

exposure conditions.
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