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Brecaenue
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TOCYJIAPCTBEHHBIN CTAHJIAPT POCCHUNMCKON ®PEJEPALUMN

I1puGopsl paaMORYKIMAHBIE IS BH3YAIH3AIAA
XAPAKTEPUCTUKHU U YCJIOBUS UCIIBITAHUI

HYacte 3
I'amma-Kamepa /ISt BU3YAIH3AIIMH BCEro TeJia

Radionuclide imaging devices.
Characteristics and test conditions.
Part 3. Gamma camera based wholebody imaging systems

Jara sBenenust 2004—01—01

1 Obmme mosioxeHust

1.1 O6aacTh npuMeHeHNst

Hacrostiuuit cranaapt ycraHaBIMBAacT METOIbI UCTIBITAHU AJST OMTUcaHus XapakTepucTuk [TAMMA-
KAMEP ¢ CUCTEMOW BU3YAJIM3AILIMU BCETO TEJIA. Tak Kak 3TH CHUCTEMbl OCHOBAHBI Ha
TAMMA-KAMEPAX Ttuna Amnrepa, HacTOSIUMI CTaHAApT AOKEH MCIIONb30BAThCS COBMCCTHO C
['OCT P M3BK 60789.

[Tomumo ykazanupix B [OCT P MBK 60789 ucreITaHuif JOMKHBI OBITH MPOBCACHBI IBa JOITOTHU-
TENTLHBIX UCTTBITAHUST, @ UMCHHO. U3MEPEHUE ITOCTOSHCTBA CKOPOCTU CKAHUPOBAHUS U U3MEPCHUC CUCTCM-
Horo [TPOCTPAHCTBEHHOI'O PA3SPEILNEHWA 6¢3 paccesuus.

M3mepeHre CUCTEMHON OJHOPOAHOCTH /1 CUCTEM BU3yaIu3alldy BCEro Teaa BO3MOXHO, HO TPYAHO
OCYHICCTBUMO M3-3a MPAKTUYCCKON HEBBLITTOIHUMOCTH TpeOOBaHMIT K pazMepaM U OTHOPOZHOCTH BOJTbIINX
HCTOYHUKOB. BOJBIIMHCTRO MOTEHUUANBHBIX (DAKTOPOR, KOTOPbIC MO/ Obl MORTUATH HA OJHOPOAHOCTb,
OTHOBPCMCHHO BIMSIIOT M Ha CUCTEMHOC pa3pellicHUe, ITOSTOMY TaKoe MCTIBITAHME Ha OJHOPOIHOCTHL He
BKJTIOUCHO B HACTOSITUMIT cTaHAapT.

MeTobl UCTIBITAHUI, YCTAHOBJICHHBIE B HACTOSIIEM CTaHIapTe, BhIOpaHbl Tak, YTOObI MO BO3MOXK-
HOCTU 6oJIee TIOJTHO OTPasUTh NPoGIeMbl KIMHMYecKoro mpumeHennss TAMMA-KAMEP ¢ CUCTEMON
BU3YAJIIN3AL NN BCETO TEJIA. IlpuscacHHbIe B HACTOSIIICM CTAHAAPTE METOAbI UCTIBITAHUI TIpeaHa-
3HAUCHBI JUIS1 U3TOTOBUTEIICH anmapatypbl Ans onpenaeieHus xapakrepuctuk TAMMA-KAMEP ¢ CHUC-
TEMOMW BU3YAJIU3ALIMU BCETO TEJIA.

TpeboBaHMsT HACTOSIIIIECTO CTAHAAPTA SIBIISIOTCS 00sI3aTeTbHBIMM.

1.2 HopmaTuBHbIE CCBLIKH

B nacrosiueM cranaapte UCTIONbL30BAHbl CCHIJIKU Ha CIICAYIONINE CTAHIAPThI:

[OCT P MBK 60789—99 XapaxTepuUCTUKU U METOIBI UCITBITAHUI PaTUOHYKIUAHBIX BU3YATU3UPY-
IOIIMX YCTPOMCTB raMMa-KaMep TUITa AHrepa

'OCT P MBK 61675-1—2002 TTpuGopsl paaloHYKIUAHbBIC IS BU3yaIu3aly. XapaKTepUCTUKU U
yeroBus uctbiTanuit. Yacts 1. ToMorpads! Mo3uTpoHHBIE SMUCCHOHHBIC

[OCT P MBK 61675-2—2002 Tlpubopsl paaMOHYKIMAHBIC I BU3YATU3allMu. XapaKTCPUCTUKU U
yeious ucnbiranuit. Yacts 2. ToMorpadsl on1HOPOTOHHBIC SMUCCUOHHBIC KOMITHIOTCPHBIC

M3K 60788—84* MeagunuHcKas pagdaldoHHas TeXHUKA. TepMUHBI U OIpeAclIcHUS

2 TepmuHbI U ornpejeeHust

B HacrogiueM craHaapTe MPUMCHSIIOT TEPMUHBI, BBIICICHHBIC ITPOMTUCHBIMU OYKBAMM, C COOTBCTCT-
BYIOILIMMU OIIpeAeNicHUIMU, npuseacHubie B MOK 60788, TOCT P MBK 60789, TOCT P MBK 61675-1,
'OCT P M3K 61675-2, a Takke cieayomuil

*Mesxxnynapoaubiii crangapt — Bo BHUMKHW T'occrangapra Poccun.

HUznanne odpnnnaibnoe
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2.1 TAMMA-KAMEPA C CUCTEMOW BU3YAJIM3ALIMU BCEIO TEJIA: Amnmapar st CliMH-
turpaduu ¢ onHout unu apymsa JETEKTOPHBIMU I'OJIOBKAMM, B koTopoMm uzobpaxeHue (opMupy-
eTcsl npu  oTHocutenbHoMm apmxkeHun — JETEKTOPHOM TOJOBKU (IFOJIOBOK) u o6bekTa
OTHOCUTEJIbHO APYT Apyra W BbIxogHas wuHdopMmanus npeactapisercss B Buae PAJVOJIOIMYECKOIO
MN30BbPAXKEHUWSL.

AaBUTHBIN yKa3aTeslb TCPMUHOB ITPUBEACH B IMPUITOKCHUU A.

3 MeToapl MCHILITAHUI

Bce wmamepenuss momxkusl nposoauthess ¢ OKHOM WMMITVIBCHOI'O AMIUIMTYAHOI'O
AHAJIM3ATOPA, ykazanneM B Tabauie 1 'OCT P MBK 60789. JomyckaeTcss MpOBOAUTD AOITOTHU-
TCJbHBIC U3MCPCHUS C APYTUMHU NapaMeTpaMy OKHa, yKa3zaHHbIMU u3roroputenem. [lepen usmepeHusMu
CHCTEeMa J0KHA OBITh OTPEeryTMPOBaHa C ITOMOIIBIO TIPOIICAYPHI, OOBIYHO ITPOBOAUMOI U3rOTOBUTEIICM
Ha CCpUITHBIX anmapaTax, ¥ He JOJKHA PeTyIUpPOBaThCS CIICIUATBHO AT U3MEPCHUH HOTTOTHUTETbHBIX
rmapaMeTpoB OKHa.

[TpeaBapuTeIbHO AOMKHBI OBITH MPOBEACHBI M3MEpPCHUS pabouyrx XapaKTepUCTUK IPU IHIaHAPHOM
pexume paborbl. MI3aMepeHHs Bcex pabouux XapakTepUCTUK AOKHBI ObITh MPOBEACHBI B COOTBETCTBUU C
['OCT P MBK 60789.

Niamepenust nokHbl nporoautbes mpu CKOPOCTHAX CHETA, e npesbnuatoimx 20000 orcueton
B CeKyHAY (ITpM OTCYTCTBUU APYTUX YKa3aHUil).

3.1 TlocTostHCTBO CKOPOCTH CKAHUPOBAHUS

[TOCTOSTHCTBO CKOPOCTH CKAHWPOBAHUS JIOJLKHO ObITh mpoBepeHO ¢ rnomolibio TOUEHYHOIO
NCTOYHUKA, ykpermmennoro Ha KOJIJIMMATOPE, u Beipaxatscst B Buae otkitoHeHus CKOPOCTU
CYETA Buoab Bcelt AWMHBI CKAaHUPOBAHUS.

3.1.1 PAAMOHYKIINA

s u3mepenuit ucronssyior PAITMOHYKIIN ™ Tc unu 3 Co.

3.12 WcrouHuk

B xauectBe ucrounuka ucrons3yior TOUEUHBIM MCTOUYHUK, ykperennsiit Ha KOJJIUMA-
TOPE B uenrtpe nons sperus. AKTUBHOCTD ncrounuka ao/pkHa BhIOUPATHCS TAKUM 00pa3oM, YTOOBI
rmoryuuth CKOPOCTDB CYHETA mexay 10000 u 20000 oTcyeToB B ceKyHAY NpU OKHe aHaiuzaropa 20 %
B [TOJIE 3PEHUS AETEKTOPA.

3.1.3 Coop u ananu3 uHdopMaLuu

CKopocTh CKaHUPOBAaHUSI U MaTpuua cbopa uHGoOpMaUKU JOKHBI OBITh B JUAMTA30HE, PEKOMEHIO-
BAHHOM JIJIs1 KJIMHUYECKOro Hcnofb3oBaHud. Heobxonumo mpoBecTd ABa CKAHUPOBAHUS BIOJb ITOJTHOMN
JIUHBI CKAHMPOBAHUS C Pa3TUYHBIMU CKOpPOCTIMU. JlomkHO ObITh nonydeHo uzobpaxenue TOUEYHOI'O
NMCTOYHUKA.

Mpodumrbhas kpusast yepes TOUEUHBIM UCTOYHMK B HanpaBieHUU ABMKCHUS A0KHA TIpe/-
CTaBJIATH COBOI ITOCTOSTHHOE 3HAYCHHUE CBeTa. DTa NMpoduiabHasg KpUBas JOMKHA UMeTh IUpUHY oT 20 1o
30 MM B HampapJICHUU, MEPIICHAUKYISIPHOM K HANpPABICHUIO OBIKCHUS, U NODKHA COOEpXaTh HC MeHee
10000 cueroB Ha muxcen. Ilpu aHanuze uHGOpPMAUMKU UCKIOYAIOT OOJACTH HA KOHHAX MPOQUIbHOMN
KpuBOH, rae Ha peayabTaTsl uaMmepenuii Buuser [IPOCTPAHCTBEHHOE PA3PEINEHME B nanpasne-
HUU CKaHUPOBAHUSI.

3.1.4 TlpeacraBiacHue pe3yabTaTOB UCITBITAHMS

st anamusupyeMoit o61acTy CKaHUPOBAHMST TOKEH OBITh IMOCTPOCH TpaduK MPOICHTHOTO OTKIO-
HEHUS OT CpelHero 3HauyeHus cyeTa. JoMmoTHUTeIbHO YKa3bIBAIOT 3HAUCHUE MAKCUMATBHOTO ITPOIICHTHOTO
OTKJIOHCHMSI OT CpeHeTo 3HayeHMsI. JIio00e OTKIIOHeHHE CBBILIIC CTAHAAPTHOTO OTKJIIOHEHUS CTAaTUCTHYCC-
Koro pacripenencHusi [lyaccoHa cBUACTETBCTBYET O HECTAOUABHOCTU IBUXKCHMUS MPU CKAHUPOBAHUU U
JOJIKHO ObITh yKazaHo. Takxke no/mkHbl ObITh yKazanbl TUIT KOJJIMMATOPA u ckopocTy cKaHUpoBaHUS,
HCTIONB30BAHHBIE TIPU MMOBEACHHUU U3MEPEHUH.

3.2 TTPOCTPAHCTBEHHOE PA3PEINEHUNE 6e3 paccesinus

[TPOCTPAHCTBEHHOE PA3SPEIIIEHWE 6¢3 paccesinus 10/KHO ObITh U3MEPEHO Mapasie/ibHO U
MePIeHAUKYISPHO K HamnpapieHuio ABuxXKeHuss U BbipaxeHo kak [TOJHAA IMIMPUHA HA YPOBHE
[MTOJJOBMHBI MAKCHUMYMA (TTLLUTIM) ®YHKIINMW PACIHWNPEHWS JIMHNN.

3.2.1 PAAMOHYKIINA

1 u3mepenuit ucronssyior PAIITMOHYKIIWI ™ Tc umu 37 Co.

3.2.2 VlcToyHHUK

M CTOYHHUKK JOJKHBI COCTOSITh M3 ABYX KalWUISPHBIX TPYOOK, Kaxiasi ¢ BHYTPEHHUM JIMAMETPOM
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MCHCE WM paBHBIM | MM W JJMHO#, paBHON IIMPUHE CKAHUPYCMOTO MOJIS MepITeHANKYISIPHO K HalpaB-
JICHUIO JIBUXKCHUS.

[Tpumeuanue— Ecnu AuHeHbIN HCTOUHUK € YKA3AHHOHN BbINIE JUIMHON TPYIHO U3TOTOBUTE WIH UMEIOTCS
TPYAHOCTH B paboTe C HUM, TO UCIOJbL3YIOT 00jlee KOPOTKUI UCTOUHUK, KOTOPBIN CKAHUPYETCS B HEOOXOAUMOM YKCIIe
ero Ino3uuMii, uTobnl NMpoiTH TpeOyeMyIo MINHY, MO0 CKAHUPYIOT OJHOBPEMEHHO psia Gojiee KOPOTKUX JIMHEMHBIX
ncroyHukoBs, oxparsiBatoninx sece [TOJIE 3PEHWA JETEKTOPA.

AKTHNBHOCTD 060ux HCTOYHUKOB AOJIXKHA ObITH MPUOIU3UTEILHO paBHAa 1 BHIOUPATHCS TaK, YTOObI
noayuute CKOPOCTD CUHETA mexay 10000 u 20000 uMIyICcOB B CCKYHAY MPU OKHe aHamuzatopa 20 %
¢ obenmu KarmusgpubeiMu Tpyokamu B [TOJIE 3PEHNA JETEKTOPA.

3.2.3 TlofnoxeHUEe HCTOYHUKOB

M CTOUHHMKY JOJKHBI pacriofiaraThcsl Ha CTOJIC CKAHUPOBAaHUSA Bcero Tena. s usMepeHus paspeliie-
HMS TIApaIeIbHO HAIPABICHUIO JBWXCHMS OfHA KallWIIsIpHas TpyOKa HODKHA OBITh pacItolioXcHa B
[CHTpEe CKaHHUPYEMOTro OIS 3peHUs MepTeHANKYISIPHO K HAIPaBJICHHUIO ABKCHUS B Npeieiax | MM or
IICHTPA; BTOPOY MCTOYHHMK HOJKCH OBITh PACIIONOXKCH IMapayjie/IbHO IIePBOMY UCTOUHUKY Ha PacCTOSTHUU
100 MM OT Hero, Kak ITOKa3aHo Ha PUCYHKE |.

i\ ~JeN

100

100

Pucynok 1 — [lonoxenue UCTOUHUKOB O71s1 u3MepeHuss  Pucynok 2 — [lonoxeHne MCTOYHMKOB IJ1 U3MEPEHUS
[TPOCTPAHCTBEHHOTI'O PASPELLIEHWA [TPOCTPAHCTBEHHOT' O PA3SPELLIEHWA
rapauie/ibHO HAIIPABICHUIO JBUIKEHUS MepreHaNKYJIIPHO K HAMPABICHUIO ABUKCHUS

Hna uaMepenust paspellicHUs TepIeHAUKYISIPHO K HaITpaBICcHUIO ABMKCHUS OAHA KaIUUISIpHAas
TpyOKa 10/KHA ObITh paciionoxeHa B ieHTpe ckauupyemoro [TOJIA 3PEHNA JTETEKTOPA napannensHo
HamnpapJICHUIO ABWKCHUS B mpedesiax 1| MM OT IICHTpa; BTOPOM HMCTOYHMK JOJIKEH OBITH PACIIONOXCH
Mapajie/IbHO MepBoMy Ha pacctosHuu 100 MM OT Hero, Kak ITOKa3aHo Ha pUCYHKe 2.

3.2.4 Coop undopmanuu

CKOpOCTb CKaHUPOBAaHUS JODKHA HAXOAUTHCS B AMAIla30HE, PEKOMCHIOBAHHOM MJIs1 KITMHUYECKOTO
ycroab3opaHus. CKaHUPOBaHUC NOKHO ITPOBOAMTBLCS KakK Hajd CTOJIOM, TaK W ITOH CTOJIOM IS ABYX
MOJTOXKEHUI ncTodyHukoB, Kak onucano B 3.2.3. AETEKTOPHA 'OJIOBKA nomxna 6pITh pacrnonoxeHa
Ha paccrogHuu 100 MM oT ucrouHukoB 10 nopepxHoctd KOJUIMMATOPA. Pasmep obnactu orbopa
UHGOPMAMHY B HAMPABICHUHU, MEPICHANKYISIPHOM K TTOJIOXEHHIO TPYOOK, JOIKeH ObITh He MeHee 25 %
ot [TIHITM ITPOCTPAHCTBEHHOTI'O PA3SPEILNEHWS ¢ ucntonszyembim KOJIJIMMATOPOM. Hakorr-
JICHHBIC HMMITYJIbChl AOKHBI ObITh MPOUHTETPUPOBAHBI B HAIPABICHUU, MApaficIbHOM MCTOUHUKAM B
npeaenax miolaiok ¢ amMHaMu He 6omee 30 MM, Thiomanku 10KHBI TPUMBIKATh APYT K APYTY.
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3.2.5 Pacyer IMT1HTIM

[TIHTIM nomkHa OBITH paccuMTaHa A1 KaXA0TOo cerMeHTa (UIMHA OOJaCTU WHTETPUPOBAHUS B
COOTBETCTBUH ¢ 3.2.4) LCHTpalbHOM KanmuISIpHON TPYOKM C MCITOJIb30BAHUEM METO/A MOJCTUPOBAHUS
rayccoBckoro pacnpeneieHus. 3HadeHus [TIHTIM nomxHbl ObITh yCpeiHEHbl OTACIBHO A8 TPYyOOK,
MapajyiebHbIX W MEPIICHAMKYISIPHBIX K HAPaBICHUIO JABUXKCHUS /U U3MEPeHUI Hall W MOJ CTOJOM, U
BBIPaXXCHBI B MUJITTUMETpaXx.

3.2.6 TlpeacrtaBiacHue pe3yIbTaTOB UCITBITAHUS

3uavenus TTHHTIM nomxHbl OBITH MPEACTABICHBI OTACTBHO TSI U3MEPEHUIT Hal W IO CTOJIOM W B
HAMpapICHUIX, MapalicIbHOM U MEPICHAUKYISIPHOM K HANpaBRICHUIO JBWXeHus. Takxke JOKHbBI ObITh
ykazansl TUTT KOJUIMMATOPA 1 ckopocTh CKaHUPOBAHUSI, UCIIONB30BAHHbIC [IPY ITPOBEACHUN U3MEPCHUIA.

4 DKcnayaTaloHHbIE J0KYMEHTbI

DKCIUIYATALLMOHHbBIE JOKYMEHTDBI, mpunaracmsre k kaxnoit TAMMA-KAMEPE C CUC-
TEMOW BU3YAJTM3AILIMU BCETO TEJIA, 10/KHBI BKITIOYATS CJICAYIOIINC CBCACHMUS.

4.1 Tlapametpsl, npuBeacHHeIc B pazaeic 4 TOCT P MBK 60789.

4.2 TlapameTpbl, XapaKTCpU3VIOLIHUEC TOCTOSHCTBO CKOPOCTH cKaHMpoBaHus (cM. 3.1).

4.3 Hanunsre mo [TPOCTPAHCTBEHHOMY PA3PEIHEHUWIO (cMm. 3.2).

[MPUNTOXEHWE A
(cripaBoyHOE)

AndasutHblii YKazaTedb TePMHHOB
B nacrosimiem yKasarejae i KaXaoro TepMHMHa YyKasaH COOTBETCTBy}OLLII/Iﬁ MYHKT pasaeiia 2 HACTOSIIETO

crangapta (2.1), FOCT P MBK 60789 (A-2...), TOCT P MBK 61675-1 (b-2...), TOCT P MBK 61675-2 (B-2...) unu
06o3HaueHune TepMuHa o MOK 60788 (MP-...—..).

AKTUBHOCTb MP-13-18
BJIOK JETEKTUPOBAHUA MP-34-11
TFAMMA-KAMEPA MP-34-03
TAMMA-KAMEPA C CUCTEMOM BU3YAITU3ALIMU BCETO TEJIA 2.1
I'OJOBKA JETEKTOPHAA MP-34-09
JOKYMEHTbBI COITPOBOJAUTEJBbHBIE (DKCILIYATAIIMOHHDIE) MP-82-01
VCTOYHUK TOYEYHBIN b-2.9
KOJIMMATOP MP-34-05
OKHO UMITYJIbCHOIO AMINUINTY/HOT'O AHAITU3ATOPA MP-34-23
HOJIE 3PEHUA JETEKTOPA A-23.1
PAIMOJIOTUIECKOE U30BPAKEHUE MP-32-05
PAIVOHYKINJ MP-11-22
PASPEHIEHUE HPOCTPAHCTBEHHOE B-2.5
CKOPOCTb CHETA b-2.7.2
OYHKIIWA PACHIUPEHUS JIMHUN MP-73-01
HIMPUHA HA YPOBHE ITOJIOBUHbBI MAKCUMYMA ITOJTHAA MP-73-02
YIAK 616—073—71:006.354 OKC 11.040.50 D32 OKIT 94 4220

Kriouesnle cioga: raMMa-KaMmepa, CUCTEMa BU3yalIM3alli, CKAaHUPOBAHUE, MMPOCTPAHCTBCHHOC paspeliic-
HUE, METO/Ibl UCTIBITAH U
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