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1. BBE.nEH~E 

np~ nOAB~mH~X MeTOAax Tepan~~ npOTOHaM~ ~n~ APyr~M~ Tflmen~

MH flAepH~~H 4aCTH~aMH oc060e 3Ha4eHHe npH06peTaeT Ta CTeneHb 
T04HOCTH, c KOTOPO~ B03MomHO COBMe~eHHe A03Horo MaKCHMYMa KPH
BO~ 6p3rra c onyxoneaua 06"beMOM AnR KamAoro Bbl6paHHoro HanpaB
neHHfl 06nY4eHHfl. TonbKO B 3TOM cnY4ae MomHO peanH30BaTb Bce 
nOTeH~HanbHble npeHMy~ecTBa nY4KOB Tflmen~x flAepH~x 4aCTH~ npH 
MHorononbHOM ~n~ pOTa~HOHHOM 06nY4eH~H rny60Ko pacnonomeHHblX 
onyxone~. 

PaC4eTHafl MeTOAHKa nOKanH3a~HH A03Horo MaKCHMYMa, HanpHMep, 
npH nY4eBO~ TepanHH onyxone~ n~~eBOAa, MomeT npHBOAHTb K OWH6
KaM nopanxa 2-4 r/cM2, 4TO COBepweHHO HeÁonycTH,MO Aame AflR 
CTaTH4eCKHX MeTOAoB 06nY4eHHfl/ 1! . BamHbI~ war B HanpaBneHHH 
pa3pa60TKH aBTOMaTH4eçKHX MeTOAOB T04Horo onpeAeneHHfl nonome
H~fl onyxonH BHYTPH Tena na~HeHTa H aAeKBaTH~X MeTOAoB KOHTpO
nfl 3a COBMe~eHHeM A03Horo MaKCHMYMa c onyxonbO BnepB~e CAenaH 
B Jlaõoparopaa flAepHblx npoõnex O~$J~ eúte B 1973 rOAY. npH oõny
4eHH~ onyxone~ nH~eBOAa 6~n np~MeHeH MeTOA Henpep~BHoro pOTa
~HOHHoro 06nY4eHHfl c aBTOM/T~4ecKHM YAepm~BaHHeM nHKa 6p3rra 
B npeAenax 04ara nopameH~fl 2-4/. npH TaKOM MeTOAe B npOCBeT 
nH~eBOAa BBOAHTCR MHHHaT~pH~~ nonynpoBoAHHKOB~~ AaT4HK, CHr
Han c KOToporo Hcnonb3yeTcR AnR aBTOMaTH4eCKoro perynHpoBaHHR 
3HeprHH npOTOHHoro nY4Ka H KOMneHCHpOBaHHR Bcex H3MeHeHH~ re
TeporeHHOCTH H rny6HH~ 3aneraHHfl onyxonH Anfl KamAoro Manoro 
~3MeHeHHfl nonomeHHfl o6beKTa 06nY4eHHfl np~ ero Bpa~eHH~. 

OAHaKO YKa3aHH~~ MeToA npHMeHHM TonbKO B Tex cnY4aflx, Kor
Aa B Tene na~HeHTa B HenocpeACTBeHHo~ 6nH30CTH OT o6nY4aeMo~ 

onyxon~ HMeeTCR eCTeCTBeHHafl nonoCTb, KYAa MomHO BBeCTH A03H
MeTpH4eCKH~ AaT4HK, H 3TO ycnoB~e pe3Ko orpaH~4~BaeT 06naCTb 
B03MomHoro npHMeHeHHfl TaKOrQ MeToAa. KpOMe Toro, A03HMeTp~4ec
KHH AaT4HK MomHO 06b14HO BBOAHTb B npOCBeT nH~eBOAa TonbKO 
B caMOM Ha4ane Kypca ~paK~HOH~pOBaHHoro 06nY4eH~fl H3-3a B03
HHKa~~eH nocne OAHoro HnH ABYX ceaHCOB HenpoxoA~MOCTH nH~e

BOAa. 3TO 06CTOflTenbCTBO He n03BonfleT ocy~ecTBHTb Heo6xOA~M~~ 

KOHTponb 3a npaBHnbHOCTb~ 06nY4eH~fl BO Bcex nocneAY~~Hx ceaH
cax nY4eBOH r epanaa , B Te"l.JeHHe KOTOpblX MorYT npoacxonar s no
CTeneHHble H3MeHéHHfl B pacnono*eHH~ BHYTpeHH~X opraHOB na~HeH
Ta HnH B03H~KaTb cnY4aHHble OTKnOHeH~fl npH YKnaAKe H ~HKca~HH 

Tena na~HeHTa nepe~~mAO~ npoyeBYpO~ o6nY4eHHfl. 
_ f)bVli.t'üj-jbJn HHCTBTyTI · 

© Ooo.e,lUfHeHHbIH HH~Qa~R~t(t'S~ffI!Ü Jly6Ha. 1987 1 
I:.ÍÀol::. IiL-ti.... .,...t::'U A . 

",......!!-_-~-

__ ,

~',I' 'n, "'~ d f 

~,h 

"~I ,li', 
;j! 

1 I 

" , " 

-I
 

I
~ 

........,J,
 

II \ 

<. 

'i,:~. 

• lP 

I 
~ 

l 

r 
I 

i' 
li 

J
I... 
t 



Bce nepe4~CneHHWe HeAOCTaTK~ MeTOAa MOmHO YCTpaH~Tb, ecn~ 

An~ nOnY4eH~R TOnOMeTp~4eCKO~ ~H$OpMaQ~~ o pacnOnOmeH~~ BHYT
peHH~X OpraHOB Tena na~~eHTa B nnOCKOCTH nY4Ka ~ nocneAy~~ero 

nnaH~pOBaH~R nY4eBOrO ne4eH~fl ~CnOnbSOBaTb peHTreHoBcK~i1 ~n~ 

npoToHHWi1 KOMnb~TepHwi1 TOMOrpa$W, c ~OMO~b~ KOTOpWX MOmHO no
nY4~Tb TOMOrpa$~4eCKOe ~306pameH~e Anfl TaKOrO nOnOmeH~H Tena 
na4HeHTa, np~ KOTOpOM npOBOAHTCH AaHHwi1 CeaHC nY4eBoi1 Tepan~~. 

CneAyeT, OAHaKO, OTMeT~Tb, 4TO BCe 6e3 ~CKn~4eH~H cy~ecT

By~~~e peHT~eHOBCK~e KOMnb~TepHWe TOMOrpa$W paCC4~TaHW Ha ro
p~30HTanbHOe pacnOnOmeH~e Tena na~~eHTa ~ flBn~~TCfl 4~CTO A~ar

l-focT~4eCK~M~ 04eHb CnmKHbIM~ ~ p,OpOrOCTOfl~~M~ YCTpO~CTBaM~, KO

TOpWe He4eneco06pa3HO, Aa ~ npOCTO HeB03MOmHO HenoCpeACTBeH

HO ~cnonb30BaTb AnA peureuna nOCTaBneHHoi1 3aAa LIVI. C APyro~ CTO

POHW, pa3pa60TaHHwe MeTOAW npoToHHoi1 TOMorpa$~~/5/ e~e He BWW

n~ ~3 3Kcnep~MeHTanbHoi1 CTap,~~ ~ Tpe6Y~T nOKa Anfl nonY4eH~fl
 

OAHoro TOMor-pa$~4eCKoro ~306pameH~fl BeCbMa p,n~TenbHoi1 3Kcn03~


4~~ Ha npOTOHHOM nY4Ke /oKono 1 4aca/.
 
Uenb~ HacTofl~ei1 pa60Tw flB~naCb pa3pa60TKa ~ C03AaH~e Bap~aH

Ta npOCToro peHTreHOBCKoro KOMnb~TepHoro TOMorpa$a /PKT/, c no
MO~b~ KOToporo MomHO 6YAeT nOBWC~Tb T04HOCTb Kn~H~4ecKoi1 Tono
MeTp~~, nepei1T~ K nY4eBoi1 Tepan~~ Tex nOKan~3a4~i1 BHYTPVl Tena 
na4~eHTa, rAe HeB03MomHO np~MeHeH~e BHYTp~nonOCTHbIX AaT4~KOB, 

~ 06ecne4~Tb B03MomHOCTb KoppeK4~~ nnaHa nY4eBoro ne4eH~R np~ 

cnY4ai1Hwx ~3MeHeH~nx nonomeH~H Tena na4~eHTa nepep, Kamp,WM 
ceaHCOM $paK4~OH~pOBaHHoro 06nY4eH~fl. np~ 3TOM pa3pa60TaHHW~ 

paHee MeTOA peKOHCTPYKT~BHoi1 npoToHHoi1 TOMorpa$~~/5/ npep,no
naraeTCfl ~cnonb308aTb AnR 60nee T04H0i1 Kan~6pOBK~ peHTreHOBCKO
ro KOMnb~TepHoro TOMorpa$a,KorAa Bce Ton~~HW TKaHei1 Anfl pa3n~4
HWX Ha~paBneH~~ MomHO 6YAeT Bwpa3~Tb B eA~H~~ax np06era caM~X 
npOTOHOB H Ha 3T0i1 OCHOBe COCTa8~Tb ~HA~B~AyanbHY~ nporpaMMY 
AnH pOTa~~OHHoro 06nY4eH~fl na~~eHTa Ha npOTOHHOM nY4Ke. 

2. OnHCAHHE YCTAHOBKH 

OCHOBHOi1 oc06eHHocTb~ Bw6paHHoro Bap~aHTa PKT RBnfleTCfl MaK
C~ManbHoe ~cnonb30BaH~e Anfl opraH~3a4~~ neP7~7~eH~fl na4~eHTa 

KOHCTpYKT~BHbIX 3neMeHTOB YCTpoi1cTBa "Me30H " q , peapaôor aauo
ro Anfl ocy~ecTBneH~fl Ha CBR3~ c 3BM HP-21MX cKaH~py~~ero po
Ta4~OHHoro 06nY4eH~fl rny60Ko pacnonomeHHWX onyxonei1 Ha CTa
T~4eCKOM rop~30HTanbHOM nY4Ke npOTOHOB, a peHTreHOBCKafl TpyE
Ka, 06pa3y~~afl BeepHw~ nY40K peHTreHOBCK~X nY4e~, ~ 6noK p,e
rexropoa AnH per ac r pauau 3T~X nY4e~ HenOAB~>KHO yxpenneuu 
Ha CTe~aX np04eAypHoro noMe~eH~fl. 

06~afl cxeMa PKT nOKa3aHa Ha p~c. 1.HcT04H~KoM peHTreHOBCKO
ro ~3nY4eH~fl cnyx-rr npoMblwneHHbl~ annapa r MapK~ PAn-160 
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PHC. 1. 06~aH cxeMa YCTaHOBKH. 1 - peHTreHoB

CKHH artrrapar c xonnasraropon , 2 - MOHHTOpHbrH 

Cq~TqHK, 3 - pOTaIJ,HOHHbIH CTeHp; YCTaHOBKH 
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"Me30Hi 
. , 4 - M:ccnep;yeMbIH oõsex'r , 5 - 6nOK p;e

TeKTopOB. 

c MaKc~ManbHoi1 3Hepr~ei1 peHTreHOBCK~X KBaHTOB 160 K3B, cpeAHIIIM 
TOKOM 5 MA +1 pa3MepOM ooxyca 1 MM no r opaaourana ~ 3 _~M no aep
T~Kan~. H3nY4eHVle VlMnynbcHoe c 4aCTOT0l1 50 r1.4 11I AIlV1TenbHOCTb~ 

~MnYl1b-COB - 5 MC. Konruoaa r op , pacnonoxeuuuã Ha armapa r e , B Me
CTe pacnonoxe-ura ~ccneAyeMoro 06beKTa et>opM~pye:r BeepHbl~ nY40K 
c pa3MepaM~ 15 MM BbICOTO~ 11I 600 MM WIllP~HOi1. A[lfl KOHTpOIlH aa ~H
TeHc~aHOCTb~ pej-rrr-euoacxor-o ~3f1Y4eH~A cnY>KIIIT MOHlf1TOPHbl~ C4eT
4V1K c TOHKlf1M opraHVl4eCKMM C4I11HT~nllHTopOM Ha OCHose nonlllCTlllpo
na, pacnOnO)l{eHH~~ HenocpeACTBeHHO 3a KOI1n~MaTopOM. 

B Ka4eCTBe AeTeKTopOB ~cnonb3yeTcH c~creMa ~3 ~28 C4I11HT~n~ 

nfl4~OHHbI>< C4eT4~K08 Cs I (T 1) A~aMeTpOM 10 MM ~BblCOTO~ 40 MM, 
pa6oTa~~~x COBMeCTHO c $OTOYMHo}t(~TenAM~ et>3Y-85. PaCCTOHHVle 
MemAY AeTeKTop-aM~ Bbl6paHo paBHblM 1,25 CM ~ 4TO B pal7loHe pacno
nomeH~H 06beKT~ COCTaanHeT 4,5 MM\ 6nOK AeTeKTopOB YAaneH OT 
OCVI Bpa~eH~fl pOTa4~OHHoro CTeHAa YCTaHOBK~ IIMe30H1 1 Ha 2,5 M. 
3TO n03Bon~IlO OTKa3aTbCfl OT YCTaHOBK~ Konn~MaTopHo~ CVlCTe
M~/6/, np~MeHReMo~ 06W4HO AnH CH~meH~R BnVlHH~~ KoMnTOHOBCKoro 
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PI1C. 2 •.Bnorc-cxexa CliCTeMbI cõopa p;aHHbIX c KaHanOB perl1CT

p aumt , 

paceeHH~H BHYTP~ ~ccneAyeMoro 06beKTa Ha T04HOCTb BOCCTaHOBne;... 
H~R ~jo6pameH~R. KpOMe Toro, OKasanOCb BosMomH~M ~cnon~sOBaTb 

npOM~wneHH~e ~OTOYMHom~Ten~ c BHeWH~M A~aMeTpOM 30 MM. 
6nOK~cxeMa C~CTeM~ c60pa ~aHH~~ c KaHanOB per~CTpa~~~ npeA

CTaBneHa Ha p~e.2. 8 ee COCTaB BXOART npeABap~TenbH~e yc~n~Te

n~ c~rHanOB c ~oToyMHom~Tene~ ~ 128-KaHanbH~~ 12-p~apRAH~~ 
Aun c nOrap~~M~4ecKo~ saB~C~MoeTb~ KOA~poBaH~~. 

npeABap~TenbH~e yc~n~Ten~ c~rHanOB c K03~~~~~eHToM yc~neH~R 

- 15 B~nonHeH~ Ha M~KpocxeMax K140YA86 ~ paenOnomeHW B Heno
CpeAGTBeHHO~ 6n~aocT~ ·OT $OToYMHom~Tene~ 6nOKa AeTeKTopoB. 
OHH npeAHaSHa4eHbl AnR tH~meH~R cpeAHero aHoAHoro TOKa ·~OTOYMHO
m~~ene~ AO Ben~4~H~ - 10- 7 A, np~ ~OTOPO~ rapaHT~PyeTcR eTa
6~nbHaR pa60Ta ~3Y. 

nOCKonbKY .AaHH~~ TOMorpa~ He npeAHaSHa4eH AnR A~ar80cT~4ec
K~X ~ene~ ~ ~e Tpe6yeT cooTBeTcTBY~~~X T04HocTe~, oKaaanoéb 
B03Mbm~~M nO~T~ Ha PRA cy~ecTBeH~~x ynpo~eH~~ cxeM~ c60pa ~H
~o~Ma~~~. TaK, B~ecTo 06~4HO np~MeHReMWX ~HTerpaTopoB/61 AnR 
c06~paH~R sapRAa e $OToYMHom~Tene~, ~cnonbsyeTcR RC-4enb c no
CTORHHO~ BpeMeH~ ~HTerp~poBaH~R - 5 Me. 3TO AaeT BosMomHoeTb 
c06~paTb B ~MnnHTYAe c~rHana OKono nonOB~H~ Beero sapRAa, no

cTyna~~ero c ~3Y 3a BpeMR ~Mnynbca peHTreHóBCKoro annapaTa. 
npOXOAHaR eMKOCTb B nocneAy~~eM KaCKaAe n03BonReT ~3MepRTb 

TOJlbKO none3Hbl~ cwr aan , a Ko-TOpOM OTCYTCTBYIOT OW~6K~, caaaau
Hble c An~TenbHblM IHeCKonbKO MVtHYT I /7 / nocnecae-reuaex CLt~HT~n
.fIRTOPOB CS I (T1) ~ Ape~<tJoM IIHynR" npenaapu r ens aax YC~I1~Tene~. 

norap~~M~4~CK~~ Aun KOHCTPYKT~SHO o$opMneH B 5 6nOKax 
KAMAK. 4 6nOKa ABO~HO~ W~p~H~ 3aH~MaeT aHanoroaaR 4aCTb cxeM~, 
BKn~4a~~aR 128 0A\.1HaKOBbIX KaHanOB noeoôpaaoea reneü "aMnm'1TY
Aa-BpeMR" c norap~~M~4ecKo~ 3aB~C~MOCTb~ IHa p~c.2 nOKasaH 
TonbKO OAHH H3 KaHanoB/. 8 coeTas KamAoro KaHana BxoA~T cxeMa 
3apRAa ~3Mep\.1TenbHO~ eMKOCT~ AO 3Ha4eH~R aMnn~TYA~ BxoAHOCI1 
ro c~rHana UB , BblnonHeHHaR Ha onepa~~oHHoM ye~n~Tene 140YA7, 
a TaK*e KOMnapaTop KP597CA3, epaBH~BalO~~~ HanpRmeH~e Ha eMKO
CT~ c nOCTORHHMM onop~~M Hanp~meH~eM UO I~ 5 MS/. Ue~b pa3pR
Aa KOHAeHcaTopa C~ npeACTasnReT c060~ 4~eTO aKT~BHoe conpOTMS
neaue R, õnaronaps 4eMY BpeMR npeoõpaaoaaaaa OKaSblBaeTCR paa
H~M: T = CuRLn(UB/U o ) . 

U~$poBaR 4aCTb Aun cocpeAOT04eHa B 0AHOM 6noKe KAMAK TPO~

HO~ WHpHH~ ~ npeAHa3Ha4eHa AnR A~cKpeT~3a4~~ nocTynalO~~x c KOM
naparopoe apesreuuux ~HTepBanoB, a TaK>Ke AnR nepena-ia AaHHblX 
B 38M. nepsaR ~YHK4~R pean~3yeTcR nYTeM onpoca c 4acToTo~ 

10 Mr~ 8XOAOB nor~4eCK~X KOMMYTaTopOB IK155Knl/, Ha KOTop~e 
nocr yrtao r c~rHanbl xo-maparopoa auanor'oaoã 4aeT~. 8b\XOAbl KOMMY
TaTopOB nOACoeA\.1HeH~ K 6Y$epHo~ naMRTH, B~nonHeHHo~ Ha 24 MVlK
pocxeMax K155PY2. MH~opMa~~R e 6y~epHO~ naMHT~ C4~T~BaeTeR 

no 3anpocy OT 38M s npOMemYTKe MemAY ~MnynbeaM~ peHTreHOBCKO
ro annapara . 

TaKoe noeTpoeH~e ~~~POBO~ 4acT~ cy~ecTBeHHO ynpo~aeT cxeMY 
~ nossonHeT 060~T~Cb TonbKO OAH~M C4eT4~KOM aApeca ~ AaHH~X. 

AnR B~syanbHoro oT06pameH~R peKoHcTpy~poBaHHo~ ~H~opMa~~~ 

~cnonb3YlOtcR nonyrouoauã 4epHo-6enbl~ TeneB~s~oHHbl~l MOH~TOp, 

~BeTHo~ A\.1Cnne~ H rpa$OnOCTpO~Tenb, pa60TalO~~e Ha n~H~~ c 38M 
HP-21MX. 

3. METOAMKA ~3MEPEHM~ 

nonY4eH~e TOMOrpa$~4eCKoro ~30Gpa*eH~R MO>KHO paSAen~Tb Ha 
ABa OCHOBHblX arana : ~3MepeH~e Kp~BbIX ocnaõneaaa B KaI1~6pOB04.
HOM ~aHTOMe AnR Ka>KAOrO K3Hana per~cTpa~~~ ~ c06eTBeHHO ~a
MepeH~e 180 npoeK4~~, eOCTOR~~X ~3 Ha60pa K03~~~4~eHToB no
rno~eH~fl pet-lTreHOBCKoro ~3nY4eH~R B ~ccneAyeMoM 06beKTe. Aa
nee peayns r aru oõoaõaruaaorca B 3Bt1 ~ 8blBOAFlTCR Ha OAHO 
~3 YCTPO~CTB oT06pameHIIlR ~H~opMa~Vl~. 

He06x0A~MOCTb ~3MepeHHR 3aB~CVlMOCTIIl MemAY ~HTeHe~SHoeTblO 

peHTreH08CKoro ~3nY4eH~R, nonaAalO~ero B KamAw~ AeTeKTOp, ~ ero 
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nOKa3aH~~M~ 06ycnoBneHa 3~a4~TenbHO~ /AO 30%/ Hen~He~HOCTb~ 1 

~cnonb3yeM~x $OToYMHom~Tene~, KorAa A~HaMH4ecK~~ A~ana30H co (. 
CTaBn~eT HecKoribKo T~C~4. 3Ta 3aBHCHMOCTb YCTaHaBnHBaeTC~ np~ 

BepT~KanbHOM nepeMe~eH~~ nHpaM~A~ ~3 nnekCHrnac~ Ha CTeHAe 
YCTaHOBK~ "Me30H1 1 

', Peayns r aru ~3MepeHH~ 3anOM~Ha~TC~ B 3BM 1 
H ~CnOnb3Y~TC~ B AanbHe~WeM An~ B~4~CneH~~ peanbH~X K03$$~~~eH

TOB oCna6neH~~ peHTreHOBCK~X nY4e~ B HccneAyeMoM 06beKTe. 
Bpa~eH~e 06beKTa Ha pOTa~~OHHOM CTeHAe YCTaHOBK~ IMe30H" '~jt..1 

Ha BTOpOM 3Tane H3MepeHH~ 3àHHMaeT OKOnO MHHYTbl. 3a 3TO BpeM~ '.
COBepWaeTC~ nOnH~~ 060POT CTeHAa Ha 3600. ~3MepeHH~ K03$$H~HeH

j. 

20.-rOB ocnaõneuaa 06beKT~ npOBoARTC~ -repea Kam;qble An~ YMeHbwe
H~~ CTaTHCTH4eCKHX norpewHocTe~ An~ KamAoro 3Ha4e~H~ yrna no
BopOTa npOH3BOAHTC~ ycpeAHeHHe AaHH~X no 8 HMnynbcaM peHTre
HOBCKoro annapaTa. 

Aoja 06nY4eH~~ B HccneAyeMoM cnoe Tena na~HeHTa 3a BpeM~ 

H3MepeH~~ He npeB~waeT 20 MpaA. 
An~ ynY4weH~~ T04HOCTH H3MepeHH~ npeAYCMOTpeHa B03MomHOCTb 

nOBTopHoro npOCBe4HBaH~~ ~ccneAyeMoro 06beKTa co CMe~eHHeM 

6noKa AeTeKTopOB Ha paccTo~HHe OAHoro AaT4HKa c nocneAY~~HM 

ycpeAHeH~eM nonY4eHH~x pe3ynbTaTOB. 

4. nporPAMMHOE 05EcnE4EH~E 

An~ npoBeAeH~~ H3MepeHH~ Ha PKT H B~3yanbHoro oTo6pameHH~ 

pe3ynbTaToB C03AaH P~A nporpaMM. 
nporpaMMa THB npeAHa3Ha4eHa An~ ~3MepeHH~ KPHBO~ ocnaõne

H~~. OHa ynpaBn~eT BepTHKanbH~M nepeMe~eHHeM CTeHAa YCTaHOBKH 
"Me30H1 1 

, C4HTblBaeT HH$opMa~~~ c Allfl H B o6pa6oTaHHOM BHAe sa
nHC~BaeT ee Ha CMeHH~~ MarHHTH~~ AHCK. 

nporpaMMa TM ynpaBn~eT Bpa~eHHeM ~ccneAyeMoro 06beKTa. OA
HOBpeMeHHO onpawHBa~TC~ KaHan~ perHCTpa~~H. Bc~ HH$opMa~~~ 3a
n~C~BaeTC~ Ha MarHHTH~~ AHCK. 

BOCCTaHOBneHHe TOMorpa$H4eCKHX ~306pameHH~ 06beKTOB no npo
eK~~OHH~M AaHHWM ocy~ecTBn~eTC~ nporpa~MO~ SOV, B OCHOBe KO
TOPO~ nem~TI an/rOPHTM peKOHCTpYK~~H CBepT04Horo THna An~ Beep
HWX nY4KOB 8,9 . 

MaTp~~a H306pameHH~ pa3MepOM 128x128 B~CBe4HBaeTC~ Ha 3Kpa
Hax 4epHo-6enoro nH60 ~BeTHoro BHAeoMoH~T0POB nporpaMMaMH TV 
H T4 COOT.BeTCTBeHHO. AHana3'OHbl Ben~4~H K03<l><t>H~HeHTa nornouie
H~~ peHTreHOBCKoro H3nY4eH~~, COOTBeTCTBY~~He onpeAene~H~M 

rpaAa~~~M ~pKOCTH H ~BeTa, 3aAa~TC~ onepaTopOM c TepM~Hana. 

npbrpaMMbl DOZEM H I NVER cnyxar An~ pacuera A03HblX nonea JnpOTOHHblX nY4KOB B nnOCKOCT~ H306pameHH~ 06beKTa npn onuonons
HOM H ceKTopHOM 06nY4eHH~X. nporpaMMa SUMP CYMMHpyeT non~ 

H noaaonse r nony-urr s pa2JlH4Hble Bap~aHTbl MHorononbHoro 06nY4e
HH~, B TOM 4Hcne H pOTa~HOHHoe. 

nporpaMMa ZZZ npeAHa3Ha4eHa An~ HanomeHH~ paCC4HTa~HWX A03
HblX noneü Ha peKOHCTpYHpOBaHHoe -r:OMorpa$H4eCKOe H306pameHHe, 
8WCBe4HBaeMoe Ha 3KpaHe ~BeTHoro BHAeOMOHHTopa. 

5. PE3YflbTATW ~3MEPEH~R 

~cnWTaHH~ TOMorpa$a npOBOAHnHCb Ha $aHTOMe, HMHT~py~~eM 

opraHbl rpYAHo~ KneTK~ 4enOBeKa. OH COCTO~T H3 $ToponnaCTOBO~ 

Tpy6KH c p = 2,17 r/cM3 /MoAenHpy~~e~ n03BOH04HHK/ H ABYX ne
HOnnaCTOB~X napannenenHneAOB c p = 0,3 r/cM3 

/MoAenHpY~~HX ner
KHe/, nOMe~eHH~X B COCYA c BOAO~, npeAcTaBn~~~H~ c060~ 3nnHn
TH4eCKH~ ~HnHHAP, 60KOBble CTeHKH xo ropor.o sunonaeau H3 TOHKO
ro opraHH4eCKoro CTeKna. 

Ha pHc.3, 4, 5 nOKa3aH~ BocCTaHOBneHH~e TOMorpa$H4eCKHe 
~306pameHH~ $aHTOMa c A03H~MH non~MH, HMHTHPY~~HMH Tpexnonb-

Hoe, ceKTopHoe H pOTa~HoHHoe 06
nY4eHH~. B Ka4eCTBe HcxoAHor6 no
n~ Hcnonb30BanOCb peanbHoe ~30
A03Hoe pacnpeAeneHHe An~ nY4Ka 
npOTOHOB c MOAH$H~HPO~aHHo~ $op
MO~ KPHBO~ 6p3rr, cf cpeAHe~ 
3HeprHe~ 200 M3B 10 • nepexoA 
OT K03$$H~HeHToB ocna6neHH~ peHT
reHOBCKoro H3nY4eHH~ K 3KBHBa
neHTHWM AnHHaM np06era npOTOHOB 
B BOAe ocy~ecTBn~nc~ c9rn,cH~ Ka
nH6poB04HO~ KpHBO~ pa60Tw 11 • 
BpeM~ pac4eTa MaTpH~~ H306pameHH~

PHc.3 Ha 3BM HP-21MX COCTaBn~no 20 MHH. 

PHc.4. PHC.S. 

6 7 



• 

PHc.6. 

0,5 r/cM 2 
, 4TO SHa411lTenbHO MeHbwe OWIIl6KIIl 

pa60T~/1/ /2-4 r/cM 2 
/ . nplll 3TOM IIlS0AOSHoe 

meHHoe Ha peKOHCTpYlIlpOBaHHoe IIls06pameHlIle, 

i: 

j 

JJ.nR	 onpeAeneHIIlH ·
nOrpeWHOCTe~ nplll Ha · " 

~ 

nOmeHlIl1ll paC4eTH~X AOS
~ 

I 
HWX none~ Ha peanbH~e ·. 
06beKTbl õuna cMOAenlll

1 > 

t 

· I pOBaHa MaTeMaTIIl4eCKaR 
MOAenb $aHTOMa. YCTa
HOBneHO, 4TO nplll PO
Ta~1Il0HHOM 06nY4eHIIllll ~ oWH6Ka B onpeAeneHlIl1ll I, 
CYMMapHO~ TOn~IIlH~ Be

AO nOKa t~eCTBa ~eHTpa 

Inlllsa~1Il1ll AosHoro MaKCIIl-
MYMa He npeBwwaeT I 

Ipac4eTHo~ MeTOAIIlKIIl 
pacnpeAeneHlIle, Hano
cOBnaAaeT c AOSH~M 

naneM AnR MaTeMaTIIl4eCKO~ MOAenlll 
meHIIlR /0~45xO,45 CM 2

/ . 

C Y4eToM Toro,4To opraHw Tena 
meHHe H paSMepw 3a BpeMR ceaHca 
~e6HeHHe,neplllcTanbTHKa ~ APyrllle 

c T04HOCTbID AO 3neMeHTa IIls06pa

naqllleHTa MeHR~T CBoe pacnono
nY4eBO~ Tepahllllll /AwxaHlIle, cepA
npo~eccw/,3Ta TO~HOCTb BnonHe 

AocTaT04Ha AnH nnaHHpoBaHHR nY4eaoro ne4eHIIlR. 
Ha pKc.6 AnR npHMepa nOKasaHO peKOHCTPYlIlpOBaHHoe Hs06pame

HlIle rpYAHo~ KneTKH 4enoBeKa. CHHMOK cAenaH c nonYTOHOBoro 4ep
Ho-6enoro BIIlAeoMoHHTopa. 

6.	 BbIBO,L\bl 

Paspa60TaHHaR YCTaHOBKa nOSBonlllT SHa411lTenbHO nOBWCHTb T04
HOCTb nnaHHpOB3HHR npo r oaaoã r epanaa , nepeür a K 06nY4eHHID ony
xone~, HeAocTynHwx AnH paHee nplllMeHRBWIIlXCR MeTOAIIlK, seCTH one
paTIIlBH~~ KOHTponb sa BocnpOHSBOAIIlMOCTb~ nonomeHIIlR Tena na~lIleH

Ta nepen KamAb,,.,t ceaucox <ppaK~HOHHpos-aHHoro 06nY4eHIIlR. npH 3TOM 
Aosa, norno~aeMaH na~lIleHTOM 3a epeMH OAHO~ AHarHocTIIl4ecKoM 
npo~eAypbl, Ha Tplll nopRAKa MeHbwe, 4eM B ceaHce nY4eBo~ Tepa
nll1l1l. 

AnR cy~ecTBeHHoro cOKpa~eHIIlR BpeMeHIIl, SaTpa411lSaeMOro Ha no
nY4eHHe TOMorpa$1Il4eCKOro H306pa>KeHIIlR H pacver a IIlS0AOSHblX no
ne~, npeAnonaraeTCR 8 AanbHe~weM ocy~ecTBHTb CSHSb c 60nee 
MO~HO~ 3BM EC-1040, 6aSlIlpy~~e~cR B BU n~n. 

8
 

:. 

m,1TEPATYPA 

1.	 MeAIIl~VlHCKVI~, npoToHHbl~ nY40K n~n OH~V1, 4. I I. nOA peAaK~Vle~ 

B.n.~>KenenOBa 11I A.H.PYAepMaHa. OV1~V1, 7287, J],y6Ha, 1973. 
2.	 A6asOB B.M. VI AP. OV1~V1, ,L\~8883, J],y6Ha, 1975. 
3.	 npOTOHH~e nY4KVI B~COKVlX 3HeprVl~ VI nY4esaR TepanVlR snOKa

4eCTBeHH~X onyxone~. nOA peAaK~lIle~ B.n.,L\menenoBa 
VI A.H.PYAepMaHa. OV1~H, 9035, ,L\y6Ha, 1975. 

4.	 A6asOB B.M. 11I AP. OH~H, 18-80-156, J],y6Ha, 1980. 
5.	 A6asos B.M. VI AP. OV1~V1, 18-80-746, J],y6Ha, 1980. 
6.	 BBeAeHVle B COBpeMeHHY~ TOMorpa$VI~. nOA 06~e~ peAaK~lIle~ 

TepHoBoro K.C., CVlHbKosa 
7.	 Farukhi M.R. et a l , IEEE 

1982, NS-29, p.1237. 
8.	 XepMeH r. BOCCTaHOBneHVle 

nepeBoA c aHrnVl~CKoro nOA 
1983. 

M.B. KVleB, HaYKoBa AYMKa, 1983. 
Transactions -on Nuclear Science, 

Vls06pa)f{eHVI~ no npoeK~VlRM. 

peAaK~Vle~ n.M.CopoKo. M.: MVlp, 

9.	 Lewitt R.M. IEEE Transactions on Nuclear Science, 1979, 
NS-26, p.2678. 

10.	 A6asOB B.M. VI AP. OH8H, P9-86-648, J],y6Ha, 1986. 
11.	 Chen G.T.Y. e t a1. Radiation Oncology Bio1.Phys., 1979, 

vo1.5, p.1809. 

PYKonVlCb nocTynVlna B IIlSAaTenbcKVI~ oTAen 
22 ceHTH6pR 1987 rOAa. 

9 



A6a3oa B.M. ~ AP· 
rrpoCTO~ Bap~aHT peHTreHOBCKOrO KOMnb~TepHOrO TOMorpa~a 
AnR nony4eH~R TOnOMeTp~4eCKO~ ~H~OpMa4~~ 

13-87-702 

AnR nony4eH~R TonoMeTp~4eCKO~ ~H~opMa4~~ o pacnono~eH~~ BHyTpeHH~x opraHoB 
Tena na4~eHTa a nnocKocT~ npoTOHHoro ny4Ka ~ nocneAy~~ero nnaH~poaaH~R ny4e
aoro ne4eH~R C03AaH 128-KaHanbH~~ peHTreHOBCK~~ KOMnb~TepH~~ TOMorpa~, pa6o
Ta~~~~ coaMeCTHO c 3BM HP-21MX. B a~6paHHOM aap~aHTe ycTpo~cTaa peHTreHoBCK~~ 
annapaT ~ 6noK AeTeKTopoa HenoAB~~Ho yKpenneH~ Ha cTeHax npo4eAYPHoro noMe~e
H~R, a ~ccneAyeM~~ 06DeKT Bpa~aeTCR C nOMO~b~ poTa4~0HHOro CTeHAa, BXOAR~ero 

B COCTaB ycTaHOBK~ AnR npoTOHHO~ Tepan~~. B Ka4eCTBe AeTeKTOPOB ~cnonb3yeTCR 
C~CTeMa ~3 128 C4~HT~nnR4~0HH~X C4eT4~KOB Csl (TJ), pa6oTa~~~X COBMeCTHO C ~O
TOYMHO~~TenRM~ ~3Y-85. HH¢opMa4~R C AeTeKTopoB nocTynaeT Ha cne4~anbHO pa3pa-
6oTaHH~H norap~~M~4ecK~~ AUn. Pe3ynbTaT~ npeACTaanR~TCR Ha 4aeTHOM ~ nonyTo
HOBOM 4epHo-6enoM A~cnneRx. npeABap~TenbH~e ~ccneAOBaH~R noKa3an~ B03MO~HOCTb 
~cnonb3oBaH~R ycTaHOBK~ AnR noa~weH~R 3~eKT~BHOCT~ npoTOHHO~ Tepan~~. YcTa
HOBneHo, 4TO ow~6Ka a onpeAeneH~~ CYMMapHo~ Ton~~H~ ae~ecTaa AO 4eHTpa noKa
n~3a4~~ A03Horo MaKC~MyMa He npea~waeT 0,5 r/cM2

, 4TO 3Ha4~TenbHO MeHbwe ow~6 
K~ paC4eTHOH MeTOA~K~. no3a o6ny4eH~R na4~eHTa 3a apeMR OAHOH A~arHOCT~4eCKOH 
npo4eAYP~ He npea~waeT 20 MPaA. 

Pa6oTa a~nonHeHa a na6opaTop~~ RAepH~x npo6neM OHHH. 
Coo&uaure OlheniDfeHHoro HHcnnyra RllepHblX Hccnenoe&.HHH.lly6Ha 1987 

nepeBOA O.C.B~Horpa~oao~ 

Abasov V.M. et al. 
A Simple Version of x-Ray Computerized Tomoaraph 
for Receiving Topometric Information 

13-87-702 

The 128-channel computerized x-ray tomograph operating on-1 ine with 
HP-21MX computer has been developed for receiving topometric information 
about inside organs of patient body in a proton beam plane and for subsequent 
planing of radiation treatment. In the chosen variant of installation x-ray 
apparatus and detector block are fixed Immovably on the walls of a procedure 
box, and an examined object is rotated with a rotational stand included into 
the arrangement for proton therapy, The detector system consists of 128 
Csi(Tl) sctntlllatlon counters working In a combination with FEU-85 photo
.multrpl iers, Information from the detectors passes to a special designed lo
garithmic ADC. The results are displayed on a colour or a half-tone black
white displays. Preliminary tests of the device make it possible to use it 
for increasing the proton therapy effectiveness. It has been found that the 
error in determining the total thickness of the substance to a centre of do
se maximum localization is no more than 0.5 g/cm2

• It is significantly less 
than in the case of the calculation method. The irradiation dose is no more 
than 20 mrad during one diagnostic procedure. 

The investigation has been performed at the Laboratory of Nuclear Problems 
J I N R. Communication of the Joint Institute for Nuclear Reoearch. Dubna 1987 
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