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BBEAEHif1E 

AnA KOMnneKca npoToHHo-ny'lesoi:1 Tepan1111 Ha 6a3e cneu11an11311posaHHOro Me

A11U11HCKoro yCKOp11TenA (npOTOHHOrO CI1HXpoTpOH8 C M8KCI1M8flbHOi:1 3Hepr11eH 

250 MaB) 113y'!aeTCA uenecoo6pa3HOCTb C03A8HI1R npoToHHOro TOMorpatfla (nT) . 
npoTOHH8A TOMOrpatfl11R 00380flAeT A000flHI1Tb .11 YTO'IHI1Tb 11HtPOPM8UI110 0 BHYT· 

p~HHe~ cTpy~'ryj:>e HccneAyeMoro o6l>eKTa, Heo6xoA11MYIO AflR nnaHHposaHI1A ny'le

soi:1 Tepanl111. H8 npOTOHHOM nyijKe, 'nony'leHHYIO C OOMOI.LibiO peHTreHOBCKOH TOM0-

rpatfl11H; a T8K>KEl MO>KeT 11COOflb30B8TbCA AflA KOHTpOnA (i>I1KC8UHI1 naul1eHT8 He-. 

nocpeACTBeHHO nepeA ceaHCOM o6ny'leHI1A. 
CyuiecTBYIOT ABe pa3HOB11AHOCTI1 npOTOHHOH TOMOrpatfl1111 - MeTOA AAepHoro 

pacceRHI1A 11 MeTOA OCT8TO'IHOrO npo6era. 8 OCHOBe MeTOA8 AAepHoro pacceA

HI1A/l-l/ ne>KI1T onpeAeneHHe KoopA11HaT aKTOB ynpyroro 11m1 t<sa311ynpyroro pac

ceAHI1R Wl1pOKOrO ny'IK8 npoTOHOB C 3HeprlileH 500-1000 MaB Ha A.AP8X MI1WeHI1 -

11CCneAyeMoro o6beKT8. no 3TI1M A8H.HbiM MO>KHO nony'II1Tb o6beMHOe pacnpeAene-.. . ·- . ' , 

Hl1e K8K nnOTHOCTI1 se1.1.1eCTB8 B uenoM, T8K 11 nnOTHOCTI1 8TOMOB BOAOPOA8 BHYTPI1 

11ccneAyeMoro o6DeKTa; · . 
MeTOA OCT8TO~Horo npo6era OCHOBaH H8 >t<eCTKOH CBA311 ·npo6era TA>KeflbiX 38· 

pR>KeHHbiX '18CT11U c 11X 3Hepr11eH. no Ha6opy 113Mepe~HbiX seni1'111H OCT8TO'IHOro npo-

6era Hn11 OCT8TO'IHOH 3Hepr11~ ny'IK8 TA>KeflblX 38pA>KeHHbiX '18CT11U, npoWeAWero 'le

pe3 11CCneAyeMbiH 06l>eKT B p33fli1'1Hb1X HanpasneHI1AX, BOCCT8H8Bfli1B8eTCA BHyTpeH· 

HAA CTPYKTYPa o6beKTa. · 
0cTaTO'IHbli:1 npo6er npoTOHOB nocne npoxo>KAeH~IA 'lepe3 11ccne:O,yeMbiH o6beKT 

. MO>KeT .6b1Tb 113MepeH' C noMOI.LibiO TeneCKOna AeTeKTOpOB, K8K 3TO AenaeTCA B floc

AnaMOCCKOi:1 Hay'IHOi:1 na6opaTop1111~ CWA /3- 5 1, ·~ s 06l>eAI.1HeHHOM 1.1HCTI1TyTe RAe.p

HbiX 1.1ccneAosaHI1i:1 s Ay6He 19 -t 0 1• Bo3MO>KHO 11 · npAMOe 1.13MepeH!.1e 'ocTaTO'IHOi:1 

3Hepr1.1lil M8rH11THbiM cneinpoMeTpOM, K8K B yHI.1BepC11TeTe Uyl<y6a,· flnoHI.'IA/
6
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'· 

Ba>KHbiM · AOCTOI1HCTBOM npoTOHHO·I.'IOHHOH TOMorpatfl1.11.1 ABnAeTCA B03MO>KHOCTb 

COBMei.Lie~_iliiA C ny'IKOM '18CTI.1U, 1.1CnOflb3yeMbiM B ny'leBO~ Tepam1lil 3flOK8'1ecTBeHHbiX 

onyxonei:1. Ecn1.1 6 peHTreHOBCKOH TciMorpatfl1.1~1 B pe3yflbTaTe peKOHCTPYKUI!llil Bbl· 

'11.1CnAeTCA pacnpeAeneHlile K03tPtPI.1U1.1eHTOB ocna6neHI1A peHTreHOBCKOro 113ny'l.eHI.1A 

·B liiCCrlElAyeMOM 06beKTe, TO B npOTOH.HOH peKOHCTPYKTi-IBHOH TOMOrpatfl1.1lil onpeAe- •· 

IlAeTCA npocl'paHCTBCHHOe- pacnpe.Q.eileHI1e aileKTPOHHOH nnoTHOCn1 BHYTPlil 1.1CcneAve

Moro. o6beK~a· •. KOTOpoe H006XOAliiMO np11 paC'IeTaX . A03HbiX. noileH npoTOHHbiX. ny'I

KOB. 3TO cyi.LiecTBeHHO ·ynpOI.LI8CT nnaHlilpOB.8HI.1e npoTOHHOH Tepanl.11.1 Iii OOBbiW8eT . 

ero TO'IHOCTb, oco6eHHO ecm1 AliiBrHOCTliiKY 11 Tepanl.110 nposOAI1Tb Ha OAHOM Iii TOM >Ke 

ny'!Ke npi-1 OAHOM 11 TOM >t<enOilO>KeHI.111 naul.'leHTa. . 
. ' ":. ~' -. . :. . - ' - . . 
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nPOTOHHblVJ TOMOrPM> .ll.flR KOMnflEKCA 

nPOTOHHO-flYlfEBOJiiJ TEPAnii1VJ 

'f' 

-\, 

K npoTOHHOMY ToMorpa¢y s KoivtnneKce nporoHHo-ny'fesol-1 repam11.1 Ha 6a3e 

cnei.I.HanH3HpOBSHHOro MCAHl\HHCKOro. YCKOpHTenR npCAbRBnReTCR PRA cnel\Hcplil'fCC· 

. KI!IX Tpe60B8HHH, BbiABHraeMbiX BCflCACTBI!Ie era pa60Tbl B ycnoBHRX Kni!IHHKH. Bo-nep

BbiX, 3HeprHR npoTOiios orpaHH'feHa yposHeM 250 M3B,o6ecne'f.HBaiOLUHM BblnanHeHHe 

scex iieo6XOA~MbiX npOl\CAYP npH ny'feBOH TepanHH.' Ysenl!l'fe~v.e MSKCH;,anbHOH 

.3HeprHI!I yCKOpi!ITenR .BbiWe 3TOr.O ypOBHA TCXHr.1'fCCKJ.1 Ill 3KOHOMH'feCKl1 He1.1.enecoo6~ 
. p83HO. TeM. C8MbiM liiCKniO'f3eTCA TOMOrpaQJI!IR MeTOAOM RAepHoro pacceRHHR, Ill MO

>KeT 6b1Tb peani130BS!i TOnbK9 B8pH3HTTOII.10rpaQ>I!IH MeTOAOM OCTSTO'fHOrO npo6era. ' 

80-BTOpbiX, npOAOn>KI!ITenbHOCTb ceaHca TOMOrpaQ>~1'feCKOro o6cneAOBSHI!IA He AOn>K

Ha np~BbiWaTb HecKoni.KHx· MHHY~- fJPI!I 3TOM I!ICKniO'faercA 6biCTpoe epaLUeHI-1e H n~e-
6ble nepeMeLUeHHA c pe;KI!IMH pbiBKSMH i-t ocraHOBKaMH, KOTopble Moryr pKa3aTb He-

6naro~pi!IATHoe B03ACHCTB~J~.H~ nauweHTa. B~TpCTbliiX; pa3peweHI1R npocrpaHCTBeHHoe 

H no . nn'nTHOcTH. AOn)f(Hbl. 6b1Tb AOCT3TO'IHO BbiCOK~lMiil npH .Hiii3KOH .A03C o6ny'fe

HI!IA. 0pl1eHTiilpOM MoryT cny>KiiiTb napaMeTpbl npo;,biWneHHbiX peHTreHOBCKI'IX TO~O-. - ',. . - ,, - ;' , ' ". 

rp~QlOB .... 

npH Bbl6ope KOHCTPYKl\111111 n.T AOnmHbl Y'fi1TbiBaTbCR Ill TSKHe QlSKTOpbl, KSK Ha- · 

Ae>KHOCTb, 3aTpaTbl BpeMeHH Ha npoeepKy Ill HSCTpOHKy ero CIIICTCM, KBani!IQJI'IKal\IIIA 
. 111 'fHcneHHOCTb o6cny>KI1Ba~LUero ~epcoHan~. . ' 

· . npeAnaraeMbiH BSpl'laHT nT paCC'fi!ITaH Ha napaMeTpbl, YAOBneTBOPAIOLl\l'le ycno- · . 
. - ' ... . . 

. BI!IAM KnliiHHKI!I J.1 peanbHO AOCTI!I>KI!IMble Ha npOTOHHOM ny'fKe: 

Al1aMeTp o6naci"111 HccneAoBaHHA: AnA rena , · o... He MeHee 500MM; 

·. TonLUHHa 11CcneAyeMoro cnoR . 

npocTpaHCTBeHHOe pa3peweHIIIe:. 

np111 HccneAosa·Hi1111 rena 

AnArOnOBbl. -He MeHee 250 MM; 

-5~M; 

·-5MM; 
nplil. liiCCneAOBaHiillil ronOBbl - 3 MM; 

Pa3peweHHe no imoTHocm . 1 - 1% . 

·. BpeMA lii3MepeHIIIA TOnLUHH AflA OAHOHTO.MOrpaMMbl- He 6onee 2 MI'IH; 

BpeMR o6pa6oTKiil HHQJOpMal\11111 111 nony'feHI.iA 

TOMorpa~tm~ecKoro 1!13o6pa>KeH~A . -He 6onee .2 MHH. 

CxeMa npeAn3raeMoro sapl!laHra ni' npl!lseAelia Hap111c.1. OcHOBHble 3neMeHTbl 

nT cneAYIOLUI!Ie: 11MnynbCHbiH CKSHI'IPYIOLUHH M3fHI1T, . Cl.iHXpOHiii311POB8HHbiH C Clil·. 

CTeMol1 BbiBOAa ny'!Ka 113 CI!IHxporpoHa; MHoroLUenesaA· Konnl.iMaTopHaR CI!ICTeMa; 
pDT3l\110HHbiH CTCHA, ynpasnA.eMbiH OT 38M, C CI!ICTeMO~ QlliiKCSl\1.1111 liiiOCTI'IpOBKI!I rya

l\I!ICHTa; CI!ICTeM3 Cl\IIIHTI'InnAI.I.IiiOHHbiX ACTCKTOpOB AnA MOHIIITOpHpOBaHI!IA ny'fKa; ·· 

Cl\11HTI1nnAl\liiOHHbiH TeneCKOn AnA : lii3MepeHI!IA OCTSTO'fHOrO npo6era npoTOHHoro· 
·ny'!Ka. 

ManbiH . 3MHnaHc. BbJBeAeHHoro 1!13 CI1HXpoTpOH3 ny'fK3 no3eonReT c¢opMiilpo

B3Tb B K361i1HC AnA npOTOHHOH TOMOrpa¢111111 cna60paCXOARLl\IIIHCA ny'fOK npOTOHOB . 

AlilaMeTpOM 1-2 MM C 3HeprHeH 250 M38. fi1HTeHCI!IBHOCTb ny'!Ka AnA npoBeAeHHA TO· 
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BaKyyMHaA 
·KaMepa 

PoTaUI.lOHHbiH K2 
CT8HA. 

C3 , I I I I I I I 

C4 ..•.• C10 -

Puc. 1: 06UJaR c~eMa npoTOfiHO;o TOMozpaifia. 

MOrpacj:JI.i'feCKI!IX 1!13MepeHi1H- B AHana30He OT 107 'AO ·10
9 

npoT./C B 38BI!ICI!IMOCTI!I . . ' 
or pa3Mepos o6beKra 111 33AaHHoro pa3peweHHR. . . · 

VIMnynbCHbiH CK3HI1PYIOLl\liiH .MarHI!IT 33 speMA ·MaKp011MnynbCa (30 MC) p33· 

sopa'fi!IBaeT npoTOHHbiH ny'fOK Ha ±30 CM. ni1TaHJ.1e MarHI'I~a AOn>KHO 6b1Tb CI'IHXpo-

. H~31!1p083HO· c CJ.1CTeMol1' Bb,IBOAa ny'fKa. nplil seepHOM CKSHIIIPOBaHiillil paCCTOAHI'Ie 

Me>KAY CKaHIIIPYIOLl\HM M3rH~TOM Ill nepBbi.M KOflni'IMSTOpOM K1 COCTSBnAeTHeCKOilb· 

KO Merpos. AnA ccixpaHeHIIIR · Manoro 3
1

MiiiTTaHca ny'fOK · s · 3TOM. npoMe>i<YTKe l.l.ene

coo6pa3HO TpaHCnOpTI!IpOBSTb B BSKYYMC. 
KonnHMaropHaA .cHcreMa cocroi!IT .·1113 ABYX MHorou.lenesbiX .KonnHMaropos 

(no 64 LUenlil B KS>KAOM). nepBbiH Konni!IMaTop K1 pac~On3r3CTCA 'nepeA pOTSL\I!IOH-

. HbiM creHAoivt, sropol1 K2- 3a HccneAyeMbiM o6-beKTOM raKHM o6pa3oM, 'fT06bl K3>K

AaA. napa LUene11 e K1 111 K2 ne>K8na Ha OAHOH npRMOH, Hanp3s~eHHo11 s l\CHTP cKaHI!I

PYIOLUero MarHI!ITa. TonLUHHa Konni!IMaropos K1 11 K2 AOn>KHa o6ecne'fHTb nonHyiO 

·ocTaHOBKY npOTOHHOrO ny'fKa C 3Heprl!leH 250 M38 (AflA CT3fllil AOCTSTO'fHO TOflll\HHbl 

80 MM). , . 
KonnHMarop K1 ¢opll!i111pyer y3Kiile nporoHHbJe ny'flil, onpeAenRIOLUI!Ie Hanpaene

HI!IA nepece'feHI'IR o6beKT3. nocKOflbKy· HCCneAyeMb;H o6beKT .npoH1!13biB3eTCA 

He cnnoWHbiM seepHbl~ ny'fKOM nporoHOB, a OTAElflbHbiMiil ny'faMI!I, A033 66ny'feHI!IA 

CHI!I>KaeTCA. •• 
8 CI!ICTeMe QJOpMHpOBSHI!IA Ill TpaHCnopTHpDBKiil ny'fKOB MCAiill\I!IHCKOrO npOTOH-

HOrO CI!IHxpoTpoHa npeAyCMOTpeH 6biCTpb1H npepblsarenb ny'fKa - 'fonnep. Pe>KI'IM ero 

. pa6oTbl MO>f<eT 6b1Tb 3aAaH TClKIIIM, '!T06bl nponyCK3Tb ny'fOK TOflbKO BAOflb CTporo 33· 

3 
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AaHt~biX HanpasneHIIIH. 8 3TOM cny11ae '!Onnep 6yAeT BbmonHATb ·cpyHKUiillil ·KonnliiMa-

ropa K1. . . , .·· 
. npu npoxmKAeHiillil 'lepe3 IIICcneAyeMbiH 06beKT. Ka>KAbiH 1113 ny'leH, cpopMiilpye-

MbiX KOnnliiMaTOpOM Kl n11160 'IOnnepOM, 6yAeT paCW~1pATbCA B pe3ynbTaTe MHOro·,. 

KpaTHOrO KynOHOBCKOrO pacceAHIIIA npOTOHOB. 3TO paCWI!IpeHI!Ie IIICKa>KaeT pe3ynbT8· 

Tbl 1!13MepeHI!IA TOnlUIIIHbl. KonnliiMaTOp K2, nponyci<afl ronbKo LteHrpanbHyto '!aCTb 

Ka>KAOrO 1113 ny'!ei'\, nOBbiWaeT TO'IHOCTb 3TIIIX 1113MepeHIIIH .. 

np111 He06XOAIIIMOCTIII nony'lelii!IA 6omie nOAp06HOH IIIHQJOpMaL.tlillil o npoeKL.tlillil 

Moryr npOI:iOAIIITbCA nosrop~bte ~13MepeHIIIA nocne cMel!.leHIIIR KonniiiMaropoe K1 ~, K2 . _.) . . .. 
nonepeK ny'IKa. • · · : 

Porau~10HHbiH creHA c C~1CTeMol1 cpliiKCaL.tlillil I!ICcneAyeMoro o6beKra, ynpasnAe

Mblti no KOM8HA8M OT 38M, AOn>KeH ooecne'I~Tb 6biCTpyto, AOCTaTO'lH'o TO'IHYIO 

111 eocnpo1!13BOAIIIMYto cp~KCaUI!Ito naL.tl!leHra s nono>KeHIIIIII CIIIAA. CreHA nosopaimsaer-
, • I ' ' 0 ,.· Q ·' 

CA BOKpyr Bepn1KBnbHOH CCIII. Yron nosopoTa 1113MeHAeTCA B npeAenax OT 0 AO 360 ; 

IIIHQJOpM8UIIIA 0 nono>KeHiillil CTeHAa nepeAaeTCR B 38M. 4aCTOTa cneAOBaHI!IA l--1Mnynb.! 

COB CIIIHXpOTpOHa COCTaB.riReT 5 ru. nosopory Ha 2° 3a BpeMA Me>KAY IIIMnynbCCJMIII 

ny'!Ka ycKOP!1Tenn cocnsercrsyer noniibiH o6opor Ha 360° 3a 36 c. np111 HenpepbiB· 

HOM BPBUleHIII>1 3a BpeMR 1113MepeHIIIR OAHOH npoeKL.tlillil (30 ·MC) CTeHA nosepHeTCA 
0 ·- . . ' ' : . ' ··." . 

H8 yron 0,3 • npeAnonaraeTCA, 'ITO TOMOrpacplil'leCKOe 111306pa>KeHI!Ie 1113·38 3TOrO 3a: 
MeTHO He ~1CKa3111TCA. 

C111creMa AereKropoe'.::. MOHIIITopos ny'!Ka cocroi!IT H3 rpex CUIIIHTiilnnAL.tliiOHHbiX 

c'leTYIIIKoB- C1, C2 111 C3. 8o epeMn·cKaHIIIposai-tllln o6~eKra ny'IKOM np~1 nepece'!e· 

Hiillll KB>KAClH 1113_ ll.leneH KOnni!IMaTopa cpopMiilpytoTCA I!IMnynbCbl B CUIIIHTI/InnAiJ.IIIOHHbiX 

AeTeKropax C1 IIi C2, ·npeAHB3Ha'!eHHbiX AnA 3anycKa renecKona, V.3MepAtol!.lero oc'ra

TO'IHbiH np?6er, IIIMOHl1TOp11pOB~HIIIA ny'!Ka. fliMnynbC C'leT~IIIKa C1 BbiAae: KOMaHAY 

Ha Ha'lano UIIIKna lii3MepeHI!IH AnA npoeKUiillil c onpeAeneHHoro paKypca, 3aAaHfforoyr

nosol1 Opl!leHTaUiileH poTaUIIIOHHOrO·CTeHAa. C'!eT'IIIIK C2 cpopMiilpyeT Cepl!lto IIIMnynbCOB 

np111 AanbHel1weM nosopore ny'!Ka 111 npoxo>KAelilillll ero 11epe3 Ka>KAyto nocn'eAYtol!.lYto 

Ulenb KOnnliiMaTDpa K 1 ~. nopAAKOBbiH HOMep IIIMnynbca, ·~OOTBeTCTBYIOlllliiH HdMepy 

napbl l!.lenei1, onpeAenAeT nonepe11Hyto KOOPAIIIHary ny11a Ha npoeKL.tllllll,- a caM 111M· 

nynbc ABnReTcA KOMaHAOH Ha 1113MepeHI!Ie ocraT~'!Horo npo6era 'npoT~HHoro ny'!Ka 

renect<onoM BAOnb 3TOro ny'la. CooTBeTCTBiile 'IIIICria IIIMnynbCOB C'!eT'I.I!IKa C2 KOnlil

'!eCTBY .lllenei1 B KOJl~IIIMaTOpe Kl yKa3biBaeT Ha OTCYTCTBI!Ie c6oee np111 lii3MepeHIIIIII 

npoeKL.tlillil 111 AaeT pa3peweHI!Ie Ha 3an111cb npoeKL.tlillil B naMATb 38M. C'!eT'IIIIK C3, 

MO~IIITop ny'IKa, npoweAwero 11epe3. lilccneAyeMbiH o6beKT, pacn.ona~aercA nepeA 
TenecKonoM. 

0AHa 1113 OC06eHHOCTeH npeAriaraeMoro BaplilaHTa nT-: 1113MepeHI!Ie OCTaTO'IHbiX 

npo6eroB, ycpeAHeHHbiX no nOHlKY npoTOI-!OB, HOpMiilpyeMOMy MOHIIITOpOM. no cpaB· 

HeHIIIIO C peri!ICTp8UiileH npo6erOB OTAenbH"!IX npOTOHOB BpeMA 1113MeptlHIIIH Cyl!.leCTBeH· 
HO COKpal!.laeTCA. 

JenecKon coCTOIIIT 1113 ceMI!I CI..IIIIHTi1nnAL.tliiOHHbiX AereKropoe C4.::. C10. CyMMap· 

Han' ronui111Ha cu~HTiilmlRTopos BTenecKone AOn>KHa 6btTb TaKol1, 'ITD6bi 111 npl-1 or· 
'• --... ' . ' 

CyTCTBiillil Ha nyTIII ny'!Ka IIICCneAyeMoro 06beKTa npoTOHbl TOpM03111nliiCb B TenecKone 
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AO nonHol1' ocraHoBKIII. Ann· nosbtWeHIIIA · 3q;cpeKTIII~~~CTIII cseroco6111paHIIIA Ka>KAbiH 

cnol1 cL.t~HTIIInnFiropa renecKona AomKeH npocMaTpiiiBaTbCA A~YMA Q:l;royMHO>KIIITe-
- • '•. ' .· ·.. . '-.- '. - t·' • \ . . ·' .• 

nRMIII. 8enlii'I1!1Ha 'ocraTO'!Horo npo6era riporoHOB AnA Ka>KAoro ny11a onpeAen~ercn 
• ' • I' • . -. - '-, ' ' 

COBOKynHOCTbiO cneAYIOlllliiX AaHHbiX; 'IIIICnOM cnoeB CI..IIIIHTiilnnRTOpa, '!epe3 KOTOpble 

ny'IOK npo~OAIIIT HaCKB03b, Ill HOpMiilpyeMOH ~a MOH~Top C3 a~nnliiTyAOH IIIMnynbca 

B cnoe, B KOTOpOM ny'loKnpOTOHOB OCTaHaBni!IBaeTCR. 

6onbwol1 AI!IHaMI!I'lei:KIIIH ~lilana3oH 1113MepeHIIIH oci-arQ'IHbiX·npo6eros ~;6a8nner 
or i-teo6xoAIIIMOCTIII.nOMeti.tart. lllccneAy.eMbiH o6beK~ s BOA~Hyto saHHy; . . . 

npeABapi!ITenbHO TeneCKOn Kan1!16p'yeTCA: onpeAenAeTCA 3aBI!ICIIIMOCTb senlll'llll: 

Hbl ClilrHana or. TOnll.IIIIHbl cnoR OAHOpoAHOro nneKCiilrnacosoro 38MeAnlilrenn, pac;no

~o>KeHHoro Ha nyTIII.ny'!Ka. C111r.iany, 1113MepeHHoMy ~~cnenpoxo>KAeHIIIR ny'IKa 'lepe3 

. l!lccneAyeMbiH o6~eK.T no· Bb16paHHOMY HanpasneHIIIio, coorsercrsyir. onp~eneHHaR. 
TOnll.IIIIHa cnoA 3aMeAniiiTenR Ha Kan1116poBO'IHOH KPIIIBOH. np~ 3TOM ~BTOMaTI/I~eCKIII 

' • •• ,> • • • • • • ' ' ••• -' • ' 

'IIICKnto'!aeTCR Bni!IRHI!Ie Ha noKa38HIIIR TeneCKOna MHOrOKpaTHoro KynoHOBCKOrO pac-

CeAHIIIA Ill A~epHbiX ~.3ai!IMOAe~CTBIIIH B CI..IIIIHTIIIH~ATOpe: a T8K>Ke pa3nlii'IHOH .3cpcpeK· 

ti!IBHOCTIII CBeTOC06111paHIIIA BAOnb AfllilliHOrO CUIIIHTIIIJlflRTOpa. . . .· 
. . . •. . . . I 

Ha 3BM 111'3neKrpoHHyto annaparypy B03naratoTCA cneAYtoll.llile cpyHKL.tllllll: CIIIH· 

Xp0Hiii3BUIIIA BKnto'leHIIIR IIIMnynbCHOrO CKa~lilpytoll.lero MafHI!ITa C CIIICTeMOH BbiB.OAa 

ny'!Ka 1113 ycKOplll-ienA; ynpaeneHI!Ie ABIII>KeHI!IeM poraL.tiii~HH~ro creHAa, nepeMell.le· 

HllleM ~onni!IMaropos 111 npouecc6M H3r.,;epeHIIIi1; o6pa6orKa pe3ynbraros 1113MepeHIIIi1 

111 3an111c'b nony'leHHOH IIIHcpopMaL.t~lil; peKOtfCTPYKUIIIR roMorpaMM, BbiBOA 1!13o6pa>ke

H~i1 Ha 3KpaH use~Horo Alllcrinen, 111x a~anlil3 111 nony'leHI!Ie AaHHbiX AnA nnaHIIIposaHIIIR 

ny'lesoro ne'!eHIIIR. 

. I 

MO,lJ.En!IIPOBAHIIIE,nPOTOHHOrOTOMOrPA¢>A 

HA nY4KE 4>A30TPOHA O!IIA!II' 
. ·' 

'Ha1116onee' xapaK'repHbte 06o6eHf.lOCT~: npeAriareieMoro sap~a'Hra:' 
- npi!IMeHeHIIIe lil~nynbCHOrO:Mar~IIITa 'AnA BeepHOrO. CKaHI!IpOBaHIIIA npOTOHHOro 

ny'!Ka; . , . , 

- cpopMiilpoBaHl-ie 1113 seepHoro'noTOK~:npOTOHOB Y3KIIIX ny'IKOB MI-!OrottieneBbiM 
Konmuvrarop~M' (111n111 '!onnepo.V.); , : .· " · .. ; -,' . :; . .· . , ---

; • - . I ! I . . "'" •''. .. . . .. ' ' 

- lii3MepeH~e paKypCOB nyTeM spall.leHI!IA, p()TaUIIIOH.HOrO CT,eHAa BOKpyr HenOA· 

Blii>KHOH sepn1KanbHOi1 CCIII;· . . 

- peri.lcrpaUIIIA ~CTaTO'IHbiX npo6eros npor~HOI3 CUIIIHTiilflllRUI10HHbiM. TeneCKO· 
•. . '"' ~ •.•• ; l ·~ ~ ·. :· •• • . 

noM;. . . .-

- K·onriiiiMiilpOB8Hiile ny'IKOB nocne n.pO.XO>KAeHI!IR '!ep-e3 IIIC~neAyeMbiH 06beKT; 

- npeAsap~renbHa~. Kan1116posKa renecKona c noMOll.lbto Ha6o.pa 'ronll.IIIIH OAHO· 

POAHoro 3aMeAni!ITenn: ·' 

, 3TI!I.OC06eii.H(),CTI'I HB,BbiA~IilrBf9T_ J<aKIII)(·n~60,TPYAHOpa3peWI!IIIIJbiX .TeXHIII'leCKIIIX 

npo6neM, OAHaKo peanbHaA ocyll.leCTBIIIMOCTb npeAnon,araeM6ro sapl!laHTa nT.npi!IHa· 

'lanbHOH · 3Heprlillil npoTOHOB 250 M38 AOn>KHa 6bJTb AOKa3aHa · 3Kcnepi!IMeuranbHO; 

5 



I 

MoJlenlilpo8aHI!Ie oKa3anocb _803MO>KHbiM npo8eCTiil c noMOI.UbiO OJlHOiil1113 yci-aHo-

8oK KflliiHIIIKO-cjllll:m .. ecKoro KoMnneKca .nAn OIIIAII1
111 1

, C03JlaHHOiil c uenbiO 1113Y'le

- HillA peKOHCTPYKTIII8HOiii npoTOHHOiil TOMOrpacjJI!IIII Ha ny'l~e c 3Heprl1eiil .660 M3B. 

An'A npo8e,/leHIIIA roMorpacjJI!I'leCKIIIX lii3MepeHIIIiil 6blfl ccj:lopMiilp08aH y3KIIIiil cna6opac-

XOJlALUI!IiiiCA n-/'lOK npcnOHOB C 3Hepr11eiil 250 rv'I3B. . 

1, <!>opMiilpo8aH·IIIe Y.3Kor6 ny'I.Ka nporoHo8 c 3Heprllleiil 250 M3B 

Ha cj:la30TpoHe nAn OIIIAIIIIIIIIICCne,/l08aHiile ero paCWI!IpeHI!IA 

8 80,/le ..J. 

Bbl8eJleHHbliil 1113 cj:la3orpoHa ny'loK nporoHo8 c 3Heprl1eiil 660 M38 · 3aMe.llflAncA 

8 yrnepoittioM 3aMe,/lnlilrene JlO cpeJlHeiil 3Heprlillil 250 M3B, aHanl!l31!1p~8ancA no 11M· . ' 
nynbCY B·CiiiCTeMe n080pOTHbiX MarHIIIT08 11_·no 8aKyyMHOMY KaHany TpaHCnOpTiilpO· 

8ancA 8 Ka61!1Hy. 3HepreTI!I'leCKaA Jli!ICnepci!IA ny'I.Ka cocra811na 2,3 M3B. 

CxeMa cj:lopM11po8aHUA Y3KOro ny'I.Ka 8HYTPI1 Ka61!1Hbl np1!18e,/leHa Ha pl!lc:2. no

nepe'I.Hble pa3Mepbl ny'I.Ka onpe,llenAIOTCA pa3MepaMIII_ KonmiiMaropa K3- WliiPIIIHOiil 

3 MM 11 8blcoroii1·.5 MM. Konn11Maropbl K1 (5x5 eM) 11-K2 (</> 2 eM) npe,llHa3Ha'leHbl 

,/lflA yMeHbWeHI!IAcjJOHa 8 Ka611He. . . _ .. 
KonnliiMaTop K4 o6pe3aer neplilcj)epl!l~ecKyiO _'laCTb ny'I.Ka, pacwlilplii8Wero.cA 8 pe- ' 

3YflbTaTe MHOrOKpaTHOro KYflOH08CKOro·pacceAHIIIA 8 I!ICCfle,/lyeMOM 06beKTe. 1113Me

peH11A :onLUIIIH npo80JllilflliiCb np111 pa3Mepax Konni!IMaropa K4 5x5 MM 111 1 Ox20 MM. 

Konni!IMarop K5 JllilaMerpoM .8 CM 3aLUit1LUan renecKon CU11HTiilnnAU110HHbiX ,/lereKTo

po8 OT cjJOHa pacceAHHbiX 'l.aCTIIIU. 
1113MepeHHA nonepe'I.HbiX Ce'li!H11iil ny'I.Ka np080Jll1flliiCb MIIIHiilaTIOpHbiM nonynpo-

80~HiiiK08biM ,/leTeKTOpOM C no~epe'I.HbiMiil pa3MepaM111 1x1 MM, JlflliiHOiil 10 MM, KO· 

ropbliil neper.:,eLUancA orHocl1reni.Ho ny'I.Ka c noMOLUbiO ynpasnAeMoro 38M ycrpoiil
crsa ,,·II130Jl03~rpacjJ;"12 1• · ' · . 

AflA onpe,lleneHI1A paCWI!IpeH~A ny4Ka 8Cfle,/lCT8Iile MHOrOKpclTHOrO KYflOH08CKO· 
' \ 

ro pacceAHIIIA 8 BO,/le lii3MepAflliiCb'· nonepe4Hble .,/l03Hble pacnpe,lleneHIIIA ny'I.Ka 8HyTplil 
- --.' ' ~ 

QeA~-·. ·-~-. [Iffi-
K4 CMOH. . K5 C1. C2 C3 C4 K3 ., I 

POT8UifOHHbiH '. 
~ 

1M 

Puc.2. 06uiaR cxeMa pa3Mei.J.IeHUR o6opyooeaHUR e 3KCnepuMeHre no npo-

TOHHoii TOMOZpaifJuu.. . 
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·Puc.3. nonepeYHble ceYeHuR nporoHHozo nyYKa e eooe u e eo3oyxe. · 

. nnocKonapannenbHoiil 8aHHbl, 3anonHeHHoiil 80JlOiil 1t1n11 .803./lYXOM. Pe3y~i:.~a~bl. ~3Me
peHIIIiil nonepe4HbiX ce'l.eHI1iii .ny4Ka np11 pa3nl1'lHbiX ronLUI!IHax 80./lbl, a raK>Ke 8 rex >Ke 

TO'I.KaX 8 803,/lyXe np1!180,/lATCA Ha pi!IC.3. . ' 

Yw111peH11e ny'I.Ka 8Cne,/lCT811e MHoroKparHoro KynoHo8c~oro pacceAHIIIA xapaK-· 

· rep1!1308aflOCb 8efli14111HOiil K8a,llpSTHOrO KOPHA:I13 pa3HOCTIII K8a,/lpaT08 W~p11H ny4Ka 

(Ha ypo8He 50%), npoxoJlALUero 4epe3 80JlY 11r 803./lYX- Ha p11c:4 3Tit1JlaHHble np1118o-

,/lATCA C08MeCTHO .. C nonyqeHHbll\nlli 

8 Jl8YX-•JlPYri1X ceaHcaX .lii3MepeHI1iii 

np11 11HbiX YCfl08111AX cjJOpMI1pOBaHI1A 

ny'I.Ka. CnnowHaA ni1HIIIA- annpoK

CIIIMaUIIIA nony'leHHbiX JlaHHbiX nonlii

HOMOM TpeTbeiil creneHIII. KaK 8111,/lHO 

1113 plllcyHKa, ace ,/laHHble xopowo co

rnacyK>TCA Me>K,/ly co6o~, a raK>Ke 

c pe3ynbraraM11 pa6oTbl 14 '. 

) Puc.4. PacwupeHue nyYKa nporoHoe 

250 M3B B eooe. 
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2. PeKoHCTPYKLIIIIA ToMorpaqn.1'1eCKIIIX 1!13o6pa>KeHI!I~ 

no AaHHbiM' 1113~epeHIII~ 128 TOnttiiiiH Ka>i<AO~ npoeKf.llillil scex 180 paKypcos TO· 

Morpac:f:JI!I'IecKae 1113o6pa>KeHI!Ie peKoHcrpylilpyeTCA 8 sl-iAe M~TP~Ubl ~3 128~128 311e· 

MeHTOB. rlporpaMivla · peKOHCTPYK-UHIII pa3pa6oTaHa Ha ocHose a~ropi!ITMa WlR seep

HbiX ny'IKos>no :no~ nporpaMMe, ·HanlllcaHHO~ Ha c:f:JopTpaHe A11R- nepcoHa~bHbiX 
KOMnbKlTepos i-111~a IBM, speM-A Bbi'IIIIC11eHI!I~ cocTaB11ReT: 13 M~H-MR PC AT-286, 

4,2 MIIIH A11R PC AT-386 111 1,3 MIIIH A11R PC AT-486. TaKIIIM o6pa3oM, c noMOlltbiO nep-_ 

COHa11bHOro KOMnbiOTepa MO>KHO ynpaB11~Tb..fiPOUeCCOM 1113MepeHI!I~ Ill peKOHCTpylilpO
BaTb no pe3y11bTaiaM STIIIX 1113MepeHI!I~ TOMOrpac:f:Jiil'!eCKOe 111306pa>KeHI!Ie; 

' 

ToMorpaMMa 3ani!ICbiBaeTCA Ha MarHIIITHyiO. AIIICKeTy, noc11e '!era Mo>KeT MHoro

KpaTHO l!lcno11b3-0BaTbCA A11R aHa111!13a 111 ri11aH111pasaHI!IR 11y<ieso~ Tepan111111. Pa3pa6oTaHa 

nporpaMMa BbiBOAa TOMOrpac:f:JH'IecKoro 111306pa>KeHI!IR Ha UBeT~IO~ A111Cn11e~:-Ka>KAOMY . 
:meMe~ny MaTpi.-Hlbl TOMorpac:f:JwiecKorb 1113o6pa>l<eHI!IR s 3aslilci!IMOCTIII_ ol--no11y'leHHO·_· 

ro 3Ha'leH~~ n110THOCTi.1 CTaBI!ITCA .B COOTEieTCTBI!Ie OAIIIH 1113 AeCRTIII U8eT08. ,lJ,11R 6o11ee 

AeTa11bHorci aHa111113a I!ICC11eAyeMo~' CTPYKTypbl of5beKTa UJIIIPIIIH'y· IIIH~ep8a11a n11oTHO· · 

CTe~ MO>i<Ho COKpaTHTb; ;TOMOrpaMMa MO>KeT 6b1Tb, npeACTaB11eHa·TaK>Ke B 8111Ae 11130-
1 'ypOBHei1 n110THOCTIII 11111111 B BIIIAe 06beMHOrO 111306pa>KeHI!IR 3a81!1CIIIMOCTIII n110THoCTIII 

OT KOOPAIIIHaT s n11ocKOCTIII C110R KaK Ha 3KpaHe A111Cn11eFI, TaK 111 Ha pacne'!aTKe npi!IH-
. . , r • 

Tepa .. 

3. npo8eAeHIIIe TOMOrpac:f:JIII'IeCKIIIX 1113MepeHIII~ 

_Ha npoTOHHOM ny'!Ke c 3Heprl!le~ 250 M38 

· npouecc 1113MepeHIIIA COCTOIIITIII3-ABYX OCH08HbiX 3Tano8:· 

:. ,- . : ~' 

1) Ka111116posKa 611oKa AeTeKTopos c noMOLUbiO cneullla11bHoro: Ka111116po8oiu-ioro · .. 
c:f:JaHTOMa;- > -:; ·" . :_• "r ,., ·\-'·-'· 

~---- 2) ·1!13MepeHI!Ie Ha6opa npoeKf.llil~~ IIICC11eAyeMoro '06bElKT<l A11H nocneAyiOllte~ pe-< 

KOHCTPYKUIII __ III:' - -. '. --~ ·-·- - I ",_ ., ··-· ' - - . •,;• 

Kanlil6posKa 6noKa AeTeKTopo8 ocytlleCTB11ReTcR Ha ocHose 1!13MepeHIII~ ocTaio4~ 

~oro npo6era ny'IKa: npoxOARlltero 'lepe3 Ka11i.16poso4Hbl~ c:f:Jal-iTOM. 4>aHl"oM ·1113rofo8-

11eH 8 8~Ae CTyneH'IliTO~ nlllpaMI!IAbl 1113 nneKCIIIrilaca c 8blCOTo~·ci-yneHbKH l,5CM. 

noc11e cciaMellteHHR 'o4epiw-i6~_ cTyn·eHb~lll-cpaHToMa c ocbiO npoioHiioro ny4ka npo~" · · 
,1113BOAIIITCR 1113MepeHI!I·e aMn11111TYA lilllilrlY11bCO~CO 8CeX C4eT4111KOB .Te11eCKona:'B npoilec-0 

ce Ka111116posK-Iil 1113Mep~eTCR: Ha6op 8e111!1'1111H c111rHa11o8 t AeTeKmpos Te·necKona AIJR 

scero A11111na30Ha T011llti!IH ci>~HTOMa; 3as~CIIIMOCTb' OTHOWeHI!I~ '8e111!14111H Clili"Hanci8. . . . . . 
C AeTeKTOpOB K Befllii'II!IHe ci1rHa11a C MOHI'ITOpHOro· C4eT'II!IKa OT T011llt111Hbl Kam-i6po~· 

B04HOrO c:f:JaHTOMa np!1BOAIIITCA Ha plil~.5. 3TIII AaHHble 3am-ic~uiaiOTCR 8 nar.4RTb 38M · 

Ill IIICiJ011b3YIOTCR 3aTElM A11R paC4eTOB 11y4eBbiX CYMM. 

ltbMepef-ll!le npo~KI.IIIIOH~bt)( AaHHbiX np01!1380AIIITCR npH Henpepb18HOM 8pau.ieHI!IIil 

IIICCIJeAyeMoro . 06'beKTa Ha : poTaf.II!IOHHO~ CTeHAe ··CO CKOpOCTbtO- , 0,2. o6./c •.. 
3a oiii!H o6opo,T .CTeHAa np080AIIITCR 1BO 1113Me\peHI!I~ '!epe3 Ka>KAble 2°' 3a 8peMR cne~ ' 

)~w·-'··"-·~·"~>~"' :·._· -·: ·-,~;·;_ . . . 
AYIOlllero, · xo11oCToro, o6opoTa · npoi!ICXOAIIIT nonepe'!Hoe nepeMellteHI!Ie o6beKTa 

-r ' . • .... 

8 

-· . '• 

Puc.5. AMnnurydb/ uMnynbcoe -· 
CO CI.JUHTUflflfii./UOHHbiX _ deTeKTOpOB 
a' 38BUCUMOCTU. OT TOflUJUHbl Kanu6po: 
BO'IH020 ifJaHTOMa; 

'·', v, --~ 0: 

~1. 0 
i ... 
~ . 8 
0 
0 

~ . 6 
c: 

· Ha Bb16paHHbl~ war (1!13MepeHI!IR np111 -

3ToM _He npo80ARTCR). C11eAYIOlltlil~ 
. - -

::; 
s • 4 :;; 
ct 

· o6opoT...., 1113MepeHI!IR np1LH080~ none-
>-... . 2 s 
c: 
c: 
::; 

. 0 <{ 

pe'IHO~ KOOpAI-1HaTe CTeHAa. Lti3Mepe

HIIIR 3a8epwaiOTCR nocne :~oro, KaK I-1C
C11eAyeMbl~ 06b-eKT nOIJHOCTbiO BbiXO- 0 5 1 0 15 20 25 30 35 40 

AI/IT 1-13 ny'!Ka. 
TontUHHa nneKcHrnaca, CM . 

~ ;_ •' 

C11eAyeT OTMeTi1Tb, 'ITO np1;1 TaKOM MeTOAe l<i3MepeHI-1~ T011bKO 1/5 '18CTb ~1Mnynb· 
COB -yCKOpi!ITe11A IIICnOIJb3yeTCR AilA peKOHCTPYKUIIIIII TOMOrpaMM~CpeAHRR A03a, no

riJOllteHHaR B I!ICC11eAyeMOM C110e T011llti-1HO~ 5 MM nplll np08eAeHIIII-1 TOMOrpac:f:JIII4eCKO~ 
I , ' , . ' . • 

npoueAypbl, COCTaBIII11a OKOIJO 2 paA, np111 3TOM, A03a OT npOTOH08, c:f:JaKT1114eCKIII I-1C-

nOIJb308aHHbiX AIJR 1113MepeHI-1~, 6biiJa OK0110 0,4 paA. 
. Ha ny'IKe ripoTOH08· c 3Heprl-1e~ 250 M3B npo8eAeHbl TOMoq)ac:f:J11'1eCKI-1e 1113Mepe

HIIIR AIJR· ABYX c:f:JaHTOMOB:..... M8110rO, A11allileTpOM 15 CM, 1-1 6011bWOro, IIIMIIIT1-1pyl0lltero 

· rpyAHYIO KneTKY 4e11oseKa. War nonepe'!Horo CMellteH11A 6~111 8bt6paH paBHbiM 3_MM 

A11R ~a11oro c:f:JaHTOMa 1-1 4 MM A11A 6011bU:ioro. Pa3Mepb1 311eMeHTa MaTPIIIUbl peKOHCT-. 

py1-1po8aHHor. o 113o6pa>KeHI-1R cocTa811111H 4x4 MM A11R 6o11bworo c:f:JaHToMa 1-1 3x3· MM . . . . 
AnA Manoro. 

AHa111-13 no11y4eHHbiX TOMorpaM!VI c:f:JaHTOMos no38011ReT onpeAe111-1Tb· pa3peweHI!Ie 
nT B npocTpaHCT8e Ill no n110THOCTIII. 

· Ha p111c.6a npeAcTaB11eHo ToMor'pac:f:J1!14ec~oe 1!13o6pa>KeHI!Ie 6o11bworo c:f:JaHTOMa 

6e3 80Abl .B BIIIAe 11130yp08He~ n110THOCTIII C I-1HTepsanoM 10% OT MaKCI1Ma11bHOrO 3Ha-

LAPGE FHAtiTOM WITHOUT W.6.TER LAPCE PHAfJTOM WITH W/1TER 
(I 32 135 97 1291621942272592913243~-6 0 32 €5 97 129162194227259291324356 

35€ PJIIIJII jlililijlllllli,illlll!i ljl 1!1. ijli lijl ~3~,Q .35E ~tllqliill[l lljll iljilll!il .I IIIII Ill "*"'fttR I 1W356 

324 .324 324 ~24. 

291 

259 

227 

194 

162 

129 

37 

65 

i2 

~91 2'91 

25~. 259 

227 '227 

194 194 

162 162 

129' 129 

97 97 

65 65 

32 52 

29T 

2~:1 

227 

194. 

162 

129 

97 

65 

32 

Q H:.lll1ll.lllllllllillJ1UllJll.J.LIWJWJWtlllillllUJ.lWJWlW.IWJWlu:t. Q 0 tr..W.11.LW..lll..lUJJ.l..W..W Ill IIJIIIIIIIIIIIIWJ.1WlWW1LW1WUliJ.11.Wt: Q 
0 32 3~ 31 12·~ '6 ~ 9 L'2 7 :•53 :•91 .\24 .156 0 3: 5~ 31 12') · 61 9-t :'27:!53:~~ 1 .\24 .156 

Puc.6. To;.,ozpa¢u'lecKue U3o6pa)f(eHUF1 fionbWOi!O ifJaHTOMa (c eoaoiJ u 6e3 BOdbl}. 
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,'leHI1A: Cl>aHTOM COCT011T 113 n!JeKC11riJaCOBblX CTeHOK TOI1~11HOH 3 MM, ABYX napanne

nenl1neAOB 11J neHonnacra, 11MI1TI1pyto~I1X nerKI1e '!enoaeKa, Ill reqmoHoaorocrep>t<HA

c oTBepcri-1eM BHYTPI1, 11MI1TI1pyto~ero no3BOHO'IHI1K. Bee pa3Mepbt no ocAM yKa3aHbt · 

a MI1I1Iti1Merpax. 11'1Jo6pa>t<eHI1e 3Toro *e ¢laHrotvia, HanomieHHoro BOAoi1,- Ha p11c.66.' 

Ha · p11c. 7a npeAcrasneHo- TOMorpa¢111\lecKoe 11306pa>t<eHI1e- Manoro ¢laHroMa 

6e3 BOAbl. ManbtH ¢laHTOM _ orpaHI1'1eH ni1eKCI1riJaCOBOH CTeHKOH TOI1~11HOH 1 CM, 

BHYTPI1 pacnono>KeHbt napannenen11neA · 113 nneKc11rnaca ce'!eHI1eM 3x5 eM 11 rp11 u11-_ 

I111HApa ~ i1IleKCI1ri1aCOBblH Al1aMeTpOM 2 CM, Te¢lnoHOBbiH A11aMeTpOM 3 CM 11 .U11· 

IJ11HAP 113 neHonnacra A11aMerpoM 4 CM. Ha TOMorpaMMe npaal11lbHO 8ocnpol13aeAeHbt 

reoMerp~'leCK11e pa3Mepbt Aeranei1 ¢laHro~a; OAHaKo n~Honnac;oabi~ U11Ili1HAP, nnor- , 

HOCTb KOTOporo HI1>Ke MI1H11Mai1bHOrO 1130ypOBHA ni10THOCTI1 ( 10%_), Ha p11CYHKe 
·He BI1AeH. 

SMALL PHANTOM WITHOUT WATER SMALL PHANTOM WITH WATER' . 
0 '24 49 73 97 121'146 170194218243267 ' 0 24 49 73 97 121146170194 218243267 

267 E'"'iiiiiiililiiillllllllliiliilililiiiilhihiiiiiiilihnmiililiiililiiiiliiiiiiii~ 267, 267 E'"'""'"'"'"'''"'m"''"""'iiiilliiiiiiilhiiiiiliiOiioiiiiiohhoiioiiliiliY 267 

243 243 243 243 
218 218 218 218 
194 194 194 194 
170 170 170 170 

' 
,, " 

146 146 146 146 

121 
~-"" 121 121 121 

97 97 

:if 
97 

73 73 73 
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Ha pl1c.76 113oGpa>t<eHI1e 3Toro >t<e ¢laHTOMa, :ianonHeHHoro soAoi1. Ha 3Toi1 ro

- MorpaMMe or~ern11ao BI1AHbt ace. Aeranl1 ¢laHroMa. nne~cl1rnacoabte CTeHKI1 ~1 reo
MeTpl14eCKI1e ¢l11rypbt OTAeneHbt In BOAbt OAHI1M 113oyposHeM. 

Bee npeAbtAY~I1e roMorpaMMbt 6btril1 113MepeHbt np11 pa3Mepax KOI1I111Maropa 

K4 .10x20 rv1M.ToMorpaMMa Manoro ¢laHTOMa 6e3 BOAbt np11 pa3Mepax KOI1I111MaTOpa 

K4- 5x5 MM 113o6pa>t<eHa Ha pl1c.7a. ll'lcnonb3osaHI1e 6onee y3Koro KOI1I111Maropa -K4 
' . . . . - ~ 

a AaHHOM cny'!ae He np11seno K cy~ecraeHHOMY noabtWeHI110 npocrpaHcraeHHoro pa3-

peweHI1A no npi1'111He yseiJI1'1eHIAA CTaTI1CH1'1eC~11X norpeWHOCTei1 npi,., 113MepeHI111. 

OCTaTO~HbiX npo6eroa 8 pe3y1lbTare yMeHbWeHI1A '111Cfla rlpOTOHOB, peri1CTp11pyeMbiX . 
AeTeKropoM. . ' ' 

Ha pl1c.7r npi1BOAI1TCR o6beMHoe roMorpa¢l11'!ect<oe 113o6pa>t<eHI1e Manoro !flaHro

N.a. BbiCOTa Ka>KAOro 31leMeHTa COOTBeTCTByer n~OTHOCTI1 Be~eCTBa ¢laHTOMa, nony-~ 
'!eHHOH B pe3yilbTaTe peKOHCTPYKU1111 no 113MepeHHbiM npoeKU11RM. 

Pa3peweH'I1e nT 8 npocrpaHCTBe 11.Jl0 nnoTHOCTI1 onpeAeilReTCRpa3MepaM11 ny'!

Ka, era YWI1peHI1eM BCIJeACTBI1e MHOrOKpaTHoro KYilOHOBCKOrO pacceRHI1R_npOTOHOB 

8, 11CCne.il,yeMoM o6beKre 11 crari1CTI1'!ecKI1MI1 ¢lnyKryaU11RMI1 cpeAHI1X npo6eros. 
• I . • 

B pe3ynbrare peKoHcrpyKU1111 roMorpaMM npoc-TpaHcraeHHoe pa3peweHI1e cocra-

BI1IJO 5 MM AilR OOilbWOro ¢JaHTOMa 11 4 MM AIJR Manoro, A11Cnepci1R pacnpeAeiJeHI1R 
nilOTHOCTeW Ha ypoBHe BOAbl COCTaBI11la 1,5- 2%. 

OCHOBHbiE PE3YnbTATbl PA60Tbl 

1. npeAIJO>KeHa CXeMa npoTOHHOrO TOMOrpa¢Ja AilR KOMniJeKCa npOTOHHO·IlY· 
'!esoi1 repan1111 Ha CI1HxporpoHe c JHepr11ew 250 M3B. 

. 2. Pa3pa6~raH sap11aHr nporpaMMbt peKOHcrpyKU1111 roMorpa¢111'1ecKI1x 1130-

6pa>t<eH11W AilA nepcoHailbHOro KOMnbtoTepa; onpeAeneHO speMR, rpe6yeMoe AilR 

npo8eAeHI1R pac'!eroa Ha pa3Ili1'1HbtX MOAeiJRX 38M. Pa3pa6oraHa nporpaMMa- 1130· 

6pa>t<eHI1R ToMorpaMM Ha uaerHoM Al1cnnee. . 

3. B npoueAYPHOW Ka611He KI111HI1K0-¢111311'1eCKOro KOMnneKca nAn Oll'lAII'l 

ccjlOpM11poBaH Y3KI1i1 cna6opacxoAR~I-1_i1cR ny'IOK npoTOHOB ,c:: JHepr11ew 250 M38. 

11'13MepeHo pacw11peH11e ny'IKa a BOAe a pe3ynbTare MHoroKparHoro KYJ:tOHoackoro 
- . - ,. - ., 

pacceRHI1R. , 

4. npoBeAeHbl TOMOrpa¢l11'1eCKI1e 113MepeHI1R Ha npOTOHHOM ny'IKe C 3Heprl1eH 

250 M38 ¢la30TpoHa nAn Oll'lAII'l AilR ABYX ¢laHTOMOB- Manoro, A11aMeTpOM 15 CM, 

11- 6onbworo, 11MI1TI-1PYIOU\ero rpyAHYIO Knen(y '!enoaeKa, onpeAeneHb't npocrpaHCT· 
BeHHbte 11 niJOTHOCTHbt_e pa3peWeHI1R npOTOHHbiX TOMOrpaMM. 

5. 3Kcnepi1MeHTailbHO AOKa3aHa B03MO>KHOCTb C03AaHI1A npOTOHHOrO TOMOrpa-
cpa no npeAilO>KeHHow cxeMe Ha ny'!Ke c 3Heprl1ew 250 M3B. . 
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PyKonv.cb nocl-yin1na s 1113AarenbCKI'I~ orAen 
2 OKTA6pA 1991 fOAa. 

12. 

·-

AneKcees f.VI. 111 AP-
nporoHHbiH TO~orpacp AllA KOMnneKCa npo 
T!!pan111111 

npeAJlO>KeHa CXeMa npOTOHHOfO TOMOI 
'!eso~ repan111111 Ha. Ga3e .npoTOHHoro CIIIHX: 
250 M38. Ha cpa3orpoHe flAn Olt1Alt1 npc 
Morpacpa. C¢opMIIIp0BaH Y3KIII~ cna6opac~ 
rllleH 250 M3B, 1113MepeHo ero paCWIIIpeHIIIe I 

KYllOHOBCKoro pacceAHIIIA. npoBeAeHbl cpat 
HIII_A Ha 3TOM ny'IKe C IIICnOllb30BaHIIIeM 111M 
AllR npOTOHHOH peKoHCTpyKTIIIBHOH TOMOfJ: 
npo6eros, onpeAeneHbl npocrpaHcreeHHble 1 

HbiX TOMorpaMM. noKa3aHa npiiiHUIIInlllallb~ 

Horo TOMorpacpa Ha ny'tKe c; 3HeprllleH 250 
HIIIRM erO,IIICnOJlb30BaHIIIR B YCllOBIIIRX KllHHi 

Pa6ora BbmonHeHa·s fla6oparop111111 AAel 

Coo6UU!HHe 061teA~eHHoro HHCT~TyTa Ill 

nepeBOA asropos . 

Alekseev G. I. ct al. , 

Proton Tomograph for the Proton ~herapy F 

The new scheme of proton computed t< 
cility 'at 250 MeV proton synchrotron is pre 
tomographic systems were made at the LNP • 
proton beam was formed and its widening b 
ter was measured. Tomographic measureme 
means of· LNP J IN R equipment for proton co 
sity resolutions were measured. A possibility 
tion at 250 MeV beam for clinical use was pr< 

The investigation has been performed at 
JINR. 
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