L0000 OO0 OO

WO 01/59439 Al

(12) MEZKAYHAPOTHAS 3A5IBKA, OITYBJIMKOBAHHASL B COOTBETCTBUHM C
JOIOBOPOM O TATEHTHOU KOOIIEPAITUH (PCT)

(19) BCEMUPHAS] OPTAHU3ALIUS
HHTEJUIEKTYAJIbHOU COBCTBEHHOCTH
MexnyHaponHoe 6i10po

(43) Hdara MexxayHapoaHOil my0aHKanMHu:

16 aBrycra 2001 (16.08.2001)

AN

(10) Homep MexkayHapoaHoO# myOInKaHy:

WO 01/59439 Al

(51) MexkayHapoaHasi NaTEeHTHAs KJAaCCHPHKALUSA ": GOIN
23/223
(21) HoMep MeXayHapoAHOH 3asIBKH: PCT/RU00/00207
(22) JaTa mexayHapoAHOi noaayn:
30 mas 2000 (30.05.2000)
(25) SI3p1k nopav4u: pyccKui
(26) S3pik mybanxanum: pycckuit
(30) lannbie o npHOpHTETE:
2000103190 11 cdeBpana 2000 (11.02.2000) RU

(71) 3asiBUTEABL H

(72) Hzobperatean:  KYMAXOB Mypaaunn AGyGexnpo-
sud [RU/RU]J; 123298 Mocksa, yi. Haponsoro Ono-
uenus, 1. 38, kB. 55 (RU) [KUMAKHOV, Muradin
Abubekirovich, Moscow (RU)].

(74) Arear: BACHWJIBEBA Mapus Eroposna; 125130
Moc-kBa, yin. 3. u A. KocmonembaHckux, n. 11/185,
kB. 194 (RU) [VASILIEVA, Mariya Egorovna,

Moscow (RU)].

(81) Yxazauubie rocyzapcrBa (Hayuornansro). AU, BY,
CA, CN, IN, JP, KR, RU, UA, US.

(84) Yxazanubie rocynapcTBa (DecuoHaibHo): eBporneii-

ckuif narest (AT, BE, CH, CY, DE, DK, ES, F, FR,
GB, GR, IE, IT, LU, MC, NL, PT, SE).

Ony6ankoBana
C omuémom 0 MeXCOYHApOOHOM NoucKe.

B omnowenuu 08yx6ykeeHHbIX K0OO08, K0O08 A3bIKOE U OpY-
2ux coxpawenuti cM. «IToscHenus Kk Ko0am U COKDAUEHUIM »,
nybnuxyemule 8 Hauane Kaxcooz2o ovepeonozo evinycka bion-
nemens PCT.

(54) Titlee METHOD FOR OBTAINING A PICTURE OF THE INTERNAL STRUCTURE OF AN OBJECT USING X-RAY
RADIATION AND DEVICE FOR THE IMPLEMENTATION THEREOF

(54) Haspanne uzo6perennsi: CITOCOB ITOJIVUEHNMS N30BPAXEHWMS BHYTPEHHEN CTPYKTYPbI OBBEKTA C
HCTOJIB30BAHUEM PEHTT'EHOBCKOI'O M3JIYUEHHNA U YCTPOMCTBO UL EI'O OCYIIECTBJIEHHA

12

/11

(57) Abstract: The invention relates to means used to obtain a picture, presented in a visually perceptible form, of the internal
structure of a subject in particular a biological one. According to the inventive method, X-ray radiation emitted by a source is
concentrated (for example, with the aid of an X-ray lens (2)} in an area containing a point (4), placed inside an investigated field
(7) of a subject (5) and to which current measurement results are related. Secondary radiation (compton, fluorescent) which
emerges within said area is transported (for example, with the aid of an X-ray lens (3)) to one or several detectors (6). A scan-
out of the investigated field (7) of the subject (5) is performed by displacing said area, and the density of the subject at that point
is determined by totaling the secondary radiation intensity values received from one or several detectors (6) and determined
simultaneously with the coordinates of the point (4). The density values, together with corresponding coordinate values obtained
with the aid of transducers (11), are used in the unit (12) for data processing and data display in order to create a picture of the
density distribution of the substance within the investigated field of the subject.

[TIponomxeHue Ha cnefl. CTpaHHUIe]
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(57) Pedepar:

H306peTeHns OTHOCATCA K CPEACTBAM BHYTPHBHAECHHS Y NPENHA3HAYEHBI JUIS [IONY4EHHs B BU3YalbHO BOCIPUHHMAe-
Mol Qopme H300paKeHHs BHYTPEHHEH CTPYKTYPLI 06BEKTa, B YaCTHOCTH GHONOrHYECKOTO.

PeHTreHOBCKOE H3JTy4YEHHE HCTOUHHKA | KOHLEHTPUPYIOT ( HanpuMep, ¢ MOMOUIBIO PEHTTEHOBCKOH JIMH3H! 2) B 30HE,
BKJIIOUAIOLIEH TOYKY 4, K KOTOPO# OTHOCAT TEKYLIHE Pe3yJIbTaThl U3MEPEHMH, PaCNONOXKEHHOH BHYTPH UCCIIELyeMOH obnacTu
7 o6bexTa 5. Bo3HMKAOLIEE B 3TOM 30HE BTOPUUHOE PACCESHHOE H3MyueHue ( KOMITTOHOBCKOE, ()IyOPECLIEHTHOE) TPAHCIIO-
PTHPYIOT (HanpuMep, C NOMOLILIO PEHTTEHOBCKOH JIMH3BI 3) K OAHOMY WM HECKONBKMM HeTekTopam 6. Tlepememas
YKa3aHHYIO 30HY. OCYLIECTBISIOT CKaHUPOBAHME HCCenyeMol o0nacTn 7 06beKTa 5 ¥ 110 COBOKYNHOCTHA 3HAYEHNH MHTEHCHB-
HOCTH BTOPHYHOT'O M3IIyHEHHS, MOy4aeMBIX C IOMOILBIO OHOTO WK HECKOJIBKMX JETEKTOPOB 6 1 ONPENeNsIEMbIX OHOBpE-
MEHHO C KOOPAMHATaMH TOYKH 4, CYJST O NJIOTHOCTH BEWIECTBa OOBEKTA B ITOH TOUKE. 3HAYEHHS IUIOTHOCTH BMECTE C
COOTBETCTBYIOLIMMH MM 3HAYEHMAMHM KOODAHMHAT, MONYYaeMBIX C MOMOMIBIO JAaT4MKOB 11, MCNOMB3yWOT B cpenctee 12
06paboTkyu u 0TOOpaxeHHs UHOPMALMK AN OCTPOEHHS KAPTHHLI PaCTIpENe/IeHNs TNIOTHOCTH BELIECTBA B HCCHEAyeMOH

obnactu oObekTa.
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Cnoco6 nonyuyeHus n3obpaxeHnst BHYTPEHHEN CTPYKTYpb!
06BbeKTa ¢ UCNoNb30BaHMEM PEHTFEHOBCKOro U3ny4eHus
U YCTPOWCTBO ANA ero ocywecTBeHus

ObnacTb TEXHUKN

[IpennaraeMble U300PETEHUSA OTHOCATCS K CPENCTBAM BHYTPUBHIC-
HMSA Y NIpeIHAa3HayeHB!l [UId MOJyYEeHUS B BU3YAIbHO BOCIIpMHUMAaeMoi ¢op-
Me M300paXeHUsI BHYTPEHHEH CTPYKTYphl 00BEKTa, B 4aCTHOCTH 6uonoruye-
CKOro, c HCIIOJIb30BaHUEM PEHTIE€HOBCKOTO U3TYYCHUS.
[IpenMyIlIeCTBEHHBIMM O6JIaCTAMU NPUMEHEHUA NpeIaraéMbix n3obpeTe-

HUI1 SIBISIOTCS ,IIGCI)GKTOCKOIII’IH U MeJTUIIMHCKass IMarHoCcTrKa.

MpeawecTBYOWMA YPOBEHb TEXHUKN

U3BeCTHH pa3Hoo6pasHble CHOCOOB M yCTPOHCTBA YKa3aHHOTO Ha-
3HAYEHUs, PCATU3YIOILUE TPATUIIMOHHbBIE TIPUHIIAIIBL MIPOEKILIMOHHON PEHT-
FeHOCKOIMMU. B Takux croco6ax M yCTpOMCTBaX BUANMOE M300pax)eHNe BHYT-
pEHHeil CTPYKTYpHl 0OBbEKTa, HalpuMep TKaHe# OMOIOrMyecKoro 00BeKTa,
NOJY4aloT B BUIE TeHEeBOM IpoeKUMHU. IIIIOTHOCTE MOIy4aeMOro n3obpaxe-
HUS B KaXIO# M3 ero ToueK ONpeessaeTCsl CyMMapHbIM OCIabieHeM PEeHT-
FeHOBCKOTO M3MYYEeHHUs], POLIECIIIETO Yepe3 UCCIeAYeMbIi OOBEKT Ha MyTH
OT MUCTOYHMKA K CPENCTBY HCTEKTUPOBaHMUS. B Ka4eCTBE MOCIEAHETO BBICTY-
MaoT GQIIyOPECUUPYIONIMIA 3KpaH 1100 PeHTIeHOBCKAS TUICHKA, KOTOPYIO [UIA
BH3YaJIM3aLIIY W300pakeHMs TIONBEPraloT XMMUYECKOM obpabotke (cm.: ITo-
JIUTEXHUYECKUH CIOBAPb. M., «CoBeTcKasl SHUUKIIOTIEIUA, 1976 [1], c. 425;
Pusuka BHéYannsaunu n3o6paxenuit B Meauuune. Ilon pex. C. V¥3006a. M.,
«Mup», 1991 [2], c. 40-41).
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B Ha3BaHHBIX M3BECTHBIX criocobax ¥ yCTpOMCTBaX MOJy4aloT M30-
OpaxeHHe peaibHON TPEXMEPHOMN CTPYKTYPBI B BUIC VIIOMSIHYTOH JBYMEPHOH
TeHeBO#t MPOEKLIMH, MHTEPIIPETALMA KOTOPOH TpebyeT HAIMYMA Y CrieLUaIi-
CTa, OCYIIECTBISIIOILET0 aHAN3 00BEKTa, B YaCTHOCTH TEXHUUECKYIO WU MeE-
JULIMHCKYIO JMArHOCTHKY, COOTBETCTBYIOLIMX ONbITA M KBAUTHUKALUU U B
psiie cTydaeB 3aTpyaHeHa. IIpuyuMHamy 3TOTO ABIAIOTCA HM3KMI KOHTPACT,
HeBBLICOKOE OTHOIIEHWE CUTHaI/LIyM, HeM30eXHOe HaJIOXCHHE n3obpaxe-
HMii CTPYKTYDHBIX 3JIEMEHTOB, HEBO3MOXHOCTb KOJIUIECTBEHHOTO COTIOCTaB-
JIEHUSI OTIEIBHBIX JIOKATBHBIX GParMeHToB OOBEKTa MO TIOTHOCTH. Pe3koctb
¥ KOHTPACTHOCTb TIOJTY4aeMOro U300paxXeH s CHIKAIOTCA TAakKe TI0J, BIIMSI-
HMeM IIOMAJAIONIMX Ha CPEICTBO IETeKTMPOBAHHA KBAHTOB BTOPUIHOTO
KOMIITOHOBCKOTO PaCCESIHHOTO U3JTy4YEHHU.

M3BeCTHBI TaKKe CIOCOOBI M YCTPOMCTBA IUIA PEHTTEHOBCKOM KOM-
bIOTEpHOH ToMOrpadHH, MO3BOJIIOIIME NOTYIUTh IBYMEPHOC N300paxeHue
TOHKOTO CJiosi TpexMepHoro obbexra (B.B.IIMKIIOB, H.T.ITIpeobpaxeHCKUH.
BrrunciauTenbHas Tomorpadusa 1 GU3NUECKUd SKCIIEPUMEHT. Yenexu ¢u3m-
yecKyX HayK, T. 141, Bl 3, Hosi6pb 1983, c. 469-498 [3]); cM. Takxke [2], c.
138-146. B Takux criocobax OCYIIECTBJISIIOT MHOTIOKpAaTHOC o0IyyeHUe HUC-
CJleIyeMOro o0beKTa C PasIMIHbIX TO3UIMH 1 IIPHEM TIPOLICHIIETO yepes He-
ro M3JIy4eHHs JIMHEHKOM AETEKTOPOB. PacrmpesienieHue IUIOTHOCTEN TKaHEU
06BbEeKTa B UCCIIENYEMOM CEYCHUHU MOJIy4aloT B IUCKpeTHOU (opMe myTeM
pelleHUs ¢ IPUMEHEHHEM KOMIIbIOTEpa CHCTEMBI ypaBHEHMA, NTOPAIOK KO-
TOPOIi ¥ KOJIMYECTBO JIEMEHTOB Pa3PeIICHNA COOTBETCTBYIOT IIPOU3BENCHUIO
yKCTa TIO3UILMM, C KOTOPBIX MPOM3BOMUTCS OOTY4eHHE, Ha KOMMIECTBO 1e-
TeKTOpPOB. BHIMONHAS 00TydeHUE B PaSHBIX CCUCHUAX, MOXHO IOJIYUUTh Ha
OoCHOBe Habopa JIBYMCpHHX IOCJIOMHBIX N300paXEHUI TPEXMEPHOE U300pa-
xeHue ob6bekTa. CpelcTBa KOMITBIOTEPHOM tomorpaduy TPHHUUITHATIBHO
[103BOJISTIOT TIONYYHTh M306paXeHNE C JOBOIBHO BHICOKUM KauCCTBOM, ITpH-
yeM OHO TpejcTaBisgeT coboi UMEHHO KapTUHY PacTIpeleICHUs IUIOTHOCTEN
TKaHeil (a He KapTUHY, OOYCIOBIEHHYIO MHTCTPaTbHbIM MIOTJIOLLIEHUEM BeE-

mecTBa (HampuMep, OMOJIOTHYECKUX TKaHeil), pacrojoXeHHOro Ha TTYyTH M3~
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Jy4eHHUs OT UCTOYHUKA JI0 TOrO WJIM HHOTO 3JIEMCHTA HabmogaeMoM MpoeK-
1uy). OOHAKO 3TO HOCTUTAETCS 3a CUET YBEJIMYCHHUS KOJIMICCTBA MO3ULHUH, C
KOTOPBIX TIpousBoxutcs obayyenue. [Ipy 3TOM yBEJIMIMBACTCA 1034 IOTJIO-
IIEHHOTO BEIUECTBOM M3JIYYEHMs, YTO HEXKEIATEIBHO (a B MEOULIMHCKUX
IPIJIOKEHUSAX Yallle BCero HemoImycTumo). Hamudne KOMITOHOBCKOTO pac-
CeSTHHOTO M3JydeHHs SBIAeTCS OTPUUATENBHO BIMAIOLIMM (aKTOpOM M B
3T TPYIINE U3BECTHBIX CIIOCOGOB M yCTPOMCTB. [ METMUMHCKUX TIPHIIO-
XKeHUll crocobOB U YCTPOMCTB 00€MX PacCMOTPEHHBIX IPYIIT XapaKTEPHO
TaKKe TO, YTO HE NPEACTABJISIONIME MHTEpeca MpHU MCCICNOBAHUM TKaHU M
OpTaHBI, PACIONOXEHHbIE Ha IyTH M3JNyJeHHs (KaK J10, TaK U I0cJe uccie-
IyeMOi 00JaCTH), TOXE IIOABEPraroTCsl HHTCHCHBHOMY 00JIy4eHUIO (B CIIO-
cobax ¥ yCTpOHCTBaX BTOPOM TPYMITEI - MEHBIICMY, YEM B criocobax ¥ ycT-
poiicTBax MepBOM Tpymmel Ojarogaps TOMYy, 4TO HpH BEIOOPE pPAa3HBIX
TO3UIMIA OOIy4aloTcs pa3Hble TKAHM M OpraHbl, OKPYXAaIOIIME MCCIenye-
MBIE).

TToBBIILIEHNE pa3pellaoulel CIOCOGHOCTH B CPENCTBAX BTOPOM IPYII-
161, TpeOYIOLIee YBETUIEHUs KOJTNYeCTBa O0IyYeHUI C PaSHBIX TTO3ULIMH, Or-
paHUYEHO, B [IEPBYIO OYepelb, BCIEACTBHE HENOMYCTUMOro BO3pacTaHud 10~
3p1 OOnyyeHus. TexHuueckue CpeacTBa A TMOJYICHHUA IICPBUYHOM
MHGOPMALMK M TIOCIEAYIOIIEro PEKOHCTPYHPOBAHUSA U300pakeHHUs J10BOJb-
HO CJIOXHBI. DTO 06YCIOBIEHO KaK HEOOXOAMMOCTBIO MCIOIB30BAHUA OBICT-
POIEHCTBYIOIMX KOMITBIOTEPOB CO CIEIMaJIbHbIM NPOrPaMMHBIM obecrieye-
HMEM, TaK M BBICOKAMU TpeOOBAHMAMM K TOYHOCTH MEXAHMIECKUX
3JIEMEHTOB KOHCTPYKIMH, KOTOpBIE NOJDKHBI TapaHTHPOBAaTh NMPaBUJIBbHYIO
JOKATM3AIMIO OMHUX M TEX Xe MEMEHTOB paspellieHus B MCCAenyeMoi 06-
NaCTH TIpU OOJTYYeHMHM MX C PasHbIX nosuuuid. [locnennee 0OyCJIOBJIEHO TEM,
YTO B pacueTax NpH PeKOHCTPYMPOBAaHMM M300pakeHUS MOLKHBI durypupo-
BaTh (baKTHUYECKHUe TaHHBIE, ITOJYyYEHHbIE B PasHBIX LUKIAX o0y4eHus1, HO

OTHOCSIIINECS K OJHUM U TEM K€ 3JIEMEHTAM pa3peiuCHuA.
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CriocoGHl ¥ YCTpOIicTBA BTOPOit M3 Ha3BAHHBIX BBILIE IPYII, B KOTO-
PBIX TTOJTYYa10T UH(GOPMALIMIO B IMCKPETHON (OPME O TUIOTHOCTU KAXKJOTO 13

3JIeMEHTOB pa3pelleHus1, Haubosnee 6JIU3KHU K NPELTaracMbIM.
PackpbiTve nsobpeTenni

TeXHUUYECKHMiI pe3ysbTaT, Ha IIOJy4eHHe KOTOPOIO HaIpaB/ICHbI
IpeiaraeMble U30GPETeHHUS, 3aK/TI04aeTCsl B IOBBILICHII TOYHOCTH OTIpE/Ie-
JeHMsT OTHOCUTENbHbIX TIOKa3aTe el MIOTHOCTH BELIECTBA OOBEKTa B IMOJY-
YyaeMOM M300pPaXEHUHN B COUETAHUM C MCKITIOYEHUEM UCTIOIb30BAHUS CIOXK-
HBIX M JOpPOroCTOSIUMX TEXHMYCCKUX CPEACTB. [Ipy MCIIOTB30BAaHUU
TIpeUTaraeMbIX M300peTeHU B IMArHOCTHYECKUX LEIAX B MEAMLMHE U ApY-
[MX MCCIIEIOBAHUAX, CBA3AHHbIX C BO3AEHCTBHEM Ha GMONIOrHIecKre 00BeK-
THI, JOCTUTAEMBI} pe3y/bTaT 3aKII0YaeTCs TaKKe B YMCHBLICHNH O3B 06J1y-

YeHUs] TKAaHEe!, OKPYXaIOUIUX UCCIENyEMBIE.

JInst ToNydeHMs YKa3aHHBIX BUJIOB TEXHMYECKOTO Pe3ynbTaTa B MpPel-
JlaraeMoM Crioco6e MONy4eHH U300pakeH!s! BHYTPEHHE! CTPYKTYPhI 00BEK-
Ta C UCITOJIb30BAHMEM PEHTIEHOBCKOTO U3JIy4CHUSI KOHIICHTPUPYIOT PEHTIE-
HOBCKOE H3JTyYeHHME B 30HE, BKIIIOYAIOUIEH TOUKY, K KOTOPOM OTHOCHAT
TeKYILME Pe3yIbTaThl U3MEPEHUIT, PACTIONOKEHHOH BHYTPH HccaeayeMon 06-
TacTH obObekTa. Bo3HMKalee B 3TOW 30HE BTOPUYHOC HM3JIYYCHUC
(paccesTHHOE KOMIITOHOBCKOE KOI€PEHTHOE W HEKOTCPEHTHOE M3IYICHUE,
dIyopecleHTHOE M3JTydeHHe) TPaHCIIOPTHPYIOT K OMHOMY MM HECKOILKUM
merexTopaM. IlepeMelliast yKasaHHYIO 30HY, OCYLIECTBISIOT CKaHHMPOBaHMC
uccaenyeMoi obaacti oobekra. OQHOBPEMEHHO ONPEACIISTIOT U (GUKCUPYIOT
C KOODAMHATH TOYKY 30HBI KOHLEHTPALMM PEHTICHOBCKOTO M3TY4CHHMA, K
KOTOPOIi OTHOCAT TEKYIIHME PE3YIbTaThl H3MEPEHHH. ITo COBOKYMHOCTH 3Ha-
YeHMil MHTEHCHBHOCTY BTOPMYHOTO H3JIYYCHHUS, MOJTYJaCMBbIX C ITOMOIIbIO
OIHOTO WIN HECKOJIbKUX JIETEKTOPOB ¥ ONpPENeIIeMbIX OMTHOBPEMEHHO C KO-
OpAMHATAMM YKA3aHHOM TOYKM, CYIAT O TJIOTHOCTU BEILECTBA 00BeKTa B
sTOM Touke. [ToMydeHHbIe 3HAUeHUs BEJIMYNH, IPUHMUMAEMBbIX B Ka1E€CTBC 110~

KazaTreseil TUIOTHOCTH BeLIeCcTBa OOBEKTA, BMECTE C COOTBETCTBYIOIIMMH UM
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3HaYCHHUAMH KOOPAMHAT MCIOJB3YIOT WIS IOCTPOCHUS KAapTUHEBI paclpene-
JICHUS TUIOTHOCTU BELIECTBA B UCCIECAYEMOM obsactu oOBeKTa. HepeMeme-
HHUE 30HBI KOHUCHTPAUWH DEHITCHOBCKOIO HBJIY‘IeHI/IH I CKaHHPOBAaHUA
UCCNIeIyEMOM obnactu obObeKTa OCYHICCTBJIAIOT ITYTEM OTHOCHUTEJIBHOI'O IIE-
PEMEILICHUA HCCICOYEMOIO 00beKTa U HEMOABUXHEIX OTHOCUTEIBHO OpyT
Apyra ACTOYHHKOB DEHTI€HOBCKOIO H3JIYUYCHHA COBMCCTHO CO CpeACTBaMu
€0 KOHLEHTpallMH, CPCACTB TPAHCIIOPTHPOBAHUSA BTOPUYHOTO U3NTYYEHUS K

JETCKTOPAaM U CaMHUX ICTCKTOPOB.

O61muM 1 u3BecTHBIX U3 ([2], c. 138-146, [3], c. 471-472) u npemwia-
ragMoro Croco60B SBJSAETCS BO3NEHUCTBUE HA UCCIECAYEMbI OOBEKT PEHTTe-
HOBCKMM M3JIy4EHHUEM IIPU OTHOCUTEIBHOM IE€PEMEIICHUM HCCIIELYEMOTO
00beKTa ¥ PEHTTEHOONTHYECKON CHCTEMBI, BKJIIOYAIOLIEH UCTOYHMKM PEHT-
T€HOBCKOI'O M3JIyYEHUS COBMECTHO CO CPEACTBAMM YIIPABICHUS UM U IETEK-

TODHIL.

OnHO U3 OTIMYMI MpeIaraeMoro crnocoba 3aKiIvaeTcs B HaIMYUK
OIepalii KOHIEHTPUPOBAHUS PEHTICHOBCKOTO M3JYYEHUS B 30HE, BKIIIO-
YalLEeR TOYKY, K KOTOPOH OTHOCAT TEKYIIMe pe3yabTaThl u3MepeHuii. Cka-
HUPOBAaHME, HAIMYME KOTOPOIO SIBJIETCS OOLIMM IIPU3HAKOM HM3BECTHOIO U
NIPEeUTaraeMoro Crrocobos, B MOCIEAHEM OCYHIECTBIISETCS COBEPIIEHHO HHA-
4Ye - IyTeM IIepeHOCa TEKYLIETO ITOJOXEHHUS 30HbI KOHLEHTpPAllMM pPEHTTre-
HOBCKOTI'O M3JTy4EHUS B OKPECTHOCTb OUEPEIHON TOUKHM, IUISI KOTOPOH XOTAT
OIpPEeNEJINTh TUIOTHOCTh BELUIECCTBA ﬁccneﬂyemoro obbekTa. OTIMYUTETLHBIM
IIPU3HAKOM SBJIIETCI TaKKE OIlepallvsi TPAHCIIOPTUPOBAHUS U3 30HBI KOH-
LUEHTPAalUH K AETEKTOPY (IETEKTOPaM) BO30YXIEHHOIO B 3TOM 30HE BTOpPHUY-
HOTO M3JTy4eHHs (PAcCCEsIHHOIO KOMITOHOBCKOTO KOTE€PEHTHOTO M HEKOre-

PEHTHOIO U3Ty4YeHUs, (PIyOpPEeCLICHTHOTO U3JIYYEHHS ).

IIpu 3TOM Ha neTeKTOp (IeTEKTOPHI) BO3AEHCTBYET HE U3JIyYEHHE Ca-
MOT0 MCTOYHHKa, IIpOLIeIlee 4yepe3 MCCAeayeMbli OOBEKT, a YKa3aHHOe
BTOPUYHOE M3NTy4eHHEe. IHTEHCUBHOCTD MOCIEIHETO, KaK U3BECTHO (cM. [IX.

JIxekcoH. Kimaccuyeckasa anexktpommHamuka. M., «Mup», 1965, c. 537-538
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[4]), mpy MpOYUX pPaBHBIX YCIOBMSIX NPOINOPLUOHAIBHA TUIOTHOCTU BELLECT-
Ba, B KOTOPOM 3TO H3JIyYeHHe BO30YXKIECHO, HE3aBUCUMO OT IIPUPOILI Belle-
cTBa. biarogapsi 3TOMy BTOPMYHOE PAaCCESSHHOE U3IYyYEHUE, SBISIOLIEECS B
M3BECTHOM CIOC0o0e MellaouMM (HakTopoM, IIPEBPAIAcTCsl B MH(OOPMATHB-
Hbit pakTop. Mcnosnb3oBaHMe TEKYIHMX 3HAYCHUNA MHTEHCUBHOCTU BTOPUY-
HOI'0 M3JTYYCHHUS B KQUECTBE MOKAa3aTesisl IVIOTHOCTU BELLIECTBA B TOYKE, K KO-
TOPOM OTHOCST TEKYILUE PE3YIbTaThl UBMEPEHUM, TAKKE SIBIAETCA OTIMYHUEM

IpeayiaraeMoro cnocoba.

OTnM4ust npeIaraeMoro crnocoba oT U3BECTHOTO OXapaKTePU30BaHbI
TaKXKe HIDKE IIPH OIMCAHUM BO3MOXHBIX YACTHBIX CJIYYaeB €r0 peaM3alluy,
IIPeAyCMAaTPUBAIOIIMX MCIIOIb30BAaHUE PA3IMYHBIX KOMOMHALIMI CPENCTB WIS
KOHIIEHTPAIMN PEHTT€HOBCKOI0 M3Iy4eHUSI M TPAHCIIOPTUPOBAHUS BTOPHY-

HOr'0 paCCEeAHHOTO M3ITYYCHUA.

B 0IHOM M3 TaKMX YaCTHHIX CTy4aeB KOHLIEHTPALUIO PEHTT€HOBCKOTIO
U3Ty4eHUS B 30HE, BKITIOYAKOILEH TOYKY, K KOTOPOH OTHOCST TEKYIIME pe-
3yJIbTaThl U3MEPEHUH, OCYLIECTBIAIOT C MTOMOIIBIO OXHOIO WJIM HECKOJBKUX
KOJUTMMAaTOpOB. [Ipu 3TOM HCITONB3YIOT COOTBETCTBYIOLIEE KOJIMYECTBO pa3-
HECEHHBIX B IPOCTPAHCTBE PEHTICHOBCKMUX MCTOYHUKOB. TpaHCIOPTHPOBa-
HHE BO3HUKAIOLIETO BTOPMYHOIO M3AYYEHUS K ONHOMY WIM HECKOJIBKMM JI€-
TEKTOpPaM TakKe OCYIIECTBISIOT C ITOMOIUBIO ONHOIO WIM HECKOJBKHX
KOJUTMMATOpOB. IIpy 3TOM Bce KOJUIMMATOPBl OPUEHTUPYIOT TaK, YTOOHI ocH
UX LEHTPAJIbHBIX KaHAJIOB IiepeceKénHCL B TOYKE, K KOTOPOH OTHOCST TEKy-

L€ Pe3yIbTaThl U3MEPEHUIA.

B npyrom 4acTHOM clydae KOHIIEHTPAlMIO PEHTTEHOBCKOIO U3Jyye-
HUS B 30HE, BKJIIOYAIOIIEH TOYKY, K KOTOPOI OTHOCSIT TEKYILUHE DE3YJIbTATHI
U3MEPEHUH, OCYILIECTBISIOT C ITOMOIIbI0O OTHOM WM HECKOJBKUX DEHTIe-
HOBCKUX HOJYJIMH3, NMPpeoOpasylolnx pacXoasiueecss U3lIy4yeHUe COOTBETCT-
BYIOILIETO KOJIMYECTBA PAa3HECEHHBIX B IIPOCTPAHCTBE PEHTIEHOBCKUX MCTOY-
HHKOB B KBasMIIapaJUleJIbHOE. TpaHCIOPTUPOBaHME BO3HUKAIOLIETO

BTOPHYHOIO U3NTy4YEHUI K OTHOMY WIH HECKOJBKHUM JETCKTOPAM B 9TOM CJIIy-
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yae OCYLIECTBJISIOT C TOMOIIBIO OTHON MM HECKOJBKUX PCHTICHOBCKUX I10-
JTYJIMH3 WIM JTHH3, POKYCUPYIOIIMX 3TO U3TydeHME Ha JeTeKTOpax. BosMox-
HO TaKKe TPaHCIIOPTHPOBAHME BTOPMYHOIO M3JIYYEHHUS K OTHOMY WM He-
CKOJIBKMM JETEKTOpaM C MOMOIIBIO OOHOMN WIN HECKOJBKUX PECHTICHOBCKMX
MOJIY/IMH3, (DOPMUPYIOIINX KBas3urapauiesHoe uanydeHue. Ilpu sTom Bee
PEHTIEHOBCKHUE JIMH3bI U TIONYIMH3bl OPUEHTUPYIOT TakK, YTOOBI MX ONTHYE-
CKHE OCHU IEPECEKATNCH B TOYKE, K KOTOPOH OTHOCAT TEKYIIME PE3YJILTATEI

U3MEPEHUIL.

Elre B ODHOM YacTHOM CJIydyae KOHLEHTPAIMIO PEHTI€HOBCKOIO M3-
JIyJ4eHHUS B 30HE, BKIIIOYAIOLIEH TOUKY, K KOTOPOH OTHOCSIT TEKYILIME PE3YIib-
TaThl U3MEPEHHNH, OCYIIECTBIISIOT C MOMOILBIO OTHOM WM HECKONIBKUX PEHT-
TEHOBCKMX TOJYJMH3, IIpeoOpasyloliux  pacxXonsdllieecs  U3JIyYeHHE
COOTBETCTBYIOIIETO KOJIMYECTBA PAa3HECEHHEBIX B IPOCTPAHCTBE HCTOYHHUKOB B
KBa3UIapaUvleJIbHOE, a TPAHCIIOPTUPOBAHUE BO3HHUKAIOUIETO BTOPUYHOTO M3-
JIy4eHMs K OTHOMY MJIHM HECKOJBKUM JETEKTOpaM - ¢ MIOMOLIbIO OJHOTO MJIX
HECKOJIBKUX KOJUTUMATOpOB. [Ipu 3TOM PEHTIEHOBCKME ITOJYJIMH3B U KO-
JIMMAaTOpPhl OPUEHTHUPYIOT TaK, YTOOBI ONTUYECKHE OCH BCEX PEHTICHOBCKMX
TIOJYJIMH3 M LEHTPAIBHBIX KAHAJIOB BCEX KOJUIMMATOPOB II€PECEKAIUCh B

TOYKE, K KOTOPOM OTHOCAT TEKYIIMe Pe3yIbTaThl U3MEPEHMUI.

KoHIIEHTpallMio pEHTIEeHOBCKOIO M3Ty4eHUs B 30HE, BKIIOYAIOUICH
TOYKY, K KOTOPOI OTHOCST TEKYIIIME pe3yJIbTaThl U3MEPEHUMI, MOXKHO OCYIIIE-
CTBJISITH TAKXKe, MICIIOMB3Ysl ONUH JUTH HeCKOJIbKO Pa3HECEHHBIX B IIPOCTPAH-
CTBE PEHTT€HOBCKMX MCTOYHHUKOB M COOTBETCTBYIOLIEE KOJTMYECTBO PEHITE-
HOBCKMX JIMH3, (POKYCHDPYIOLUIMX DPACXOHSLIEECs] PEHTIEHOBCKOE H3JIyYCHHE
KaXIOro M3 MCTOYHHKOB B TOUKE, K KOTOPOIl OTHOCAT TEKYILIHE PE3YIbTaThl
M3MEpPEHUH, a TPAaHCIOPTUPOBAHUE BO3HUKAIOLIETO BTOPMYHOTO HU3ITYYCHUS
K OZHOMY WJIH HECKOJBKMM JIETEKTOPaM - C TIOMOILBIO PEHTTEHOBCKUX JIMH3,
bOKYCHPYIOILUX 3TO U3TYYEHHE Ha IETEKTOpaxX U MMEIOLINX BTOPO GOKYyC B

YKa3aHHOM TOYKE.
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B yaCTHOM ciydae, MpeIyCMaTpHBAIOLIEM KOHLEHTPAlMIO PEHTTe-
HOBCKOTO M3JIyYEHMs B 30HE, BKJIIOYAIOUIEH TOYKY, K KOTOPOM OTHOCAT Te-
KyIL{e Pe3yJIbTaThl U3MEPEHUH, C UCIIONb30BAHUEM OJHOTO MM HECKOJIBKMX
pa3sHeCEHHBIX B TPOCTPAHCTBE PEHTTEHOBCKMX MCTOYHUKOB M COOTBETCT-
BYIOILLIETO KOJIMYECTBA PEHTTEHOBCKUX JIMH3, POKYCHPYIOIINX PacXOadlleecs
PEHTTEHOBCKOE HM3NMydeHHe KaXIOro M3 MCTOYHMKOB B YKa3aHHOM TOUKe,
TPaHCIIOPTHPOBaHNE BO3HUKAIOLIETO BTOPUYHOIO U3JIyYEHHS K OMHOMY WK
HECKOJIBKUM JETEKTOPAM MOXET OCYIIECTBISTHCS C MTOMOUIBIO KOJUTMMATO-
DOB, OPUEHTHUPYEMBIX TAKUM 00pa3oM, YTOOB! ONTHYECKNE OCH MX LEHTPATIb-

HBIX KaHAJIOB NNEPECCKATHNCDH B TOH! XK€ TOYKE.

[IpemiaraeMoe YCTPONCTBO ISl MOJMy4eHMs U300paKeHUs! BHYTPEH-
HEHN CTPYKTYPHI 0OBEKTa C UCIIONb30BAaHUEM PEHTTCHOBCKOTO M3ITyYEHHS CO-
IEPXUT CPEACTBO MO3MLMOHUPOBAHUS UCCIENAYEMOTO 00BEKTa, PEHTIEHOON-
THYECKYIO CHCTEMY, CPEICTBA U1 OTHOCUTEIBHOIO IEPEMEIIEHMS CPEACTBA
MO3ULIMOHUPOBAHUSI UCCIIELYEMOro 00beKTa ¥ PEHTTCHOOIITHYECKOMN CUCTE-
MBI, CPEICTBO It 06paboTKu U OTOOpaxeHUs MHGOpMAaLUH, JaTYMKHU IS
olpenesieHUsT KOOPIUHAT TOYKU, K KOTOPOM OTHOCAT TEKYIIHUE DPE3YIbTAThI
U3MEPEHMH, PaCIIOIOXEHHOM BHYTPU HcCaeoyeMoi obnactu oObekTa, CBA-
3aHHBIE CO CPEACTBOM IO3MIIMOHMPOBAHUS MCCIEIYEMOrOo OOBEKTa U PEHT-
FeHOOINTHYECKOH CHCTEMOM, TTOAKIIOYEHHbIE CBOUMU BHIXOZAMHU K CPELCTBY
UL 06paboTKH ¥ 0TOOpaXKeHUS WH@POpPMaAUUH, IPU 3TOM PEHTTEHOOITHYE-
CKasl CUCTEMA COJEPKHUT ONMH MJIM HECKOJBKO PEHTTCHOBCKMX MCTOYHUKOB,
CpeICcTBa Ml KOHUEHTPALMH U3IyYeHUS] YKa3aHHBIX OMHOTO MJIM HECKOIb-
KMX PEHTTEHOBCKMX MCTOYHUKOB B 30HE, BKIIOYAIOILEN TOUKY, K KOTOPOH
OTHOCSAT TEKYIIHE PE3yIbTaThl U3MEPEHUN, OXHO WIM HECKOIBKO CPEICTB 1A
TPaHCIIOPTHPOBAHMSI BO3HUKAIOLIETO BTOPHUYHOIO M3JIYYEHUS H DPacIojo-
SKEHHBIE Y MX BBIXOLOB AETEKTOPHI 3TOr0 M3IYYEHHUS, BEIXOIbl KOTOPBIX II0M-

KJIIOUEHBI K CPEACTBY UIst 06paboTKU ¥ 0TOOpaXeHUs HHPOPMAIIUH.

OGIIMM IUTIST M3BECTHOTO M IIPEIIaraeMoro yCTPOMCTB SIBJISIETCSl Ha-

JIUYue CpelcTBa MO3UMLIMOHUPOBAHHUSA HUCCIECAYEMOTO 00BbeKTa, PEHTITCHOOII-
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THYECKOU CHUCTEMBI, CPEICTBA IUIA IMEPEMCIICHUA OTHOCUTCIBHO APYr Ipyra
cpencrBa IMO3MUIHMOHUPOBAHUA HUCCICNYEMOTO 00BEKTa U PEHTIEHOOITHUYE-
CKOH CHUCTEMEI, KOOpAMHATHBIX JaTYHMKOB, a TaKXE CPCACTBA IS O6pa6OTK]/I

1 oToOpakeHUs: *HGOPMALIUK.

B oTmune ot M3BECTHOTO, B NPEIaraeMOM YCTPOICTBE PEHTTEHOOII-
THUYECKAsg CUCTEMa COHEPXKUT CPEACTBA IS KOHLUEHTPAUMM H3JTyYCHUS yKa-
3aHHBIX OJHOTr0 YWIM HECKOJBKUX PEHTT€HOBCKMX MCTOYHUKOB B 30HE, BKIIIO-
qapme TOYKY, K KOTOPOI OTHOCSAT TEKYIIME Pe3yIbTaThl M3MepeHuH. Kpome
TOTO, OHA COIEPKUT OJHO WIM HECKOJIBKO CPENCTB WIS TPAHCIIOPTUPOBAHUS
BO3HMKAIOIIEr0 BTOPHMYHOIO M3JIYYEHMSI K JETEKTOpAM 3TOIO M3JIy4CHHUS,
OJ1aromaps 4eMy Ha BXOIBl JETEKTOPOB ITOCTYIIAET MMCHHO 3TO U3JIYUYCHHUE, a
He M3Iy4eHHE MCTOYHHKA (MCTOYHMKOB), NPOILEIIIECE YePe3 MCCICTyeMBIi
o6bpexT. KoopaMHaTHbIE JaTYUKK B MPEIJIaraéMOM YCTPOMCTBE BBITOJTHSIOT
nHY10 GYHKIMIO, YeM B MI3BECTHOM - OHM CJIyXaT IS OIpeNeeHUsT KOOpaHU-
HAT TOYKH, K KOTOPOi OTHOCAT TEKYLIME pe3yIbTaThl U3MepeHUu. OTInYHa U
GyHKLMSA cpeacTBa U1 00paboTKy ¥ 0TOOpakeHsl HHOOPMAIIMHU - OHO OIle-
PUPYET C BXONHBIMU JAaHHBIMM, HETIOCPEACTBEHHO HECYLIMMHM HH(GOPMALIUIO
O IUIOTHOCTH BELIECTBA ¥ KOOPAMHATAX TOYKU, K KOTOPOM 3TH JTaHHBIE OTHO-
carcsa. KoHCTpyKImsa mpestaraeMoro yCTpoHCTBa Y MPHHIMIT ero AEHCTBUS
CO3JAI0T MPEANIOCHUIKY [UIS TIOJIHOTO UCKIIOYEHHS 3aBUCMOCTY TOYHOCTH U
paspemalleli crocobHOCTH OT cpelcTB 06paboTKM MHGOPMALUY, TaK Kak
3TH II0KA3aTe/IM KayecTBa YCTPOMCTBA NMPAKTUYECKH ITOJTHOCTBIO OIPEAEssi-
I0TCS TIapaMeTpaMHM HCIIOJIb3YEMBIX CPEIACTB KOHLICHTPAlMKA PEHTICHOBCKOIO

HU3JIY4YCHHUA.

Jipyrue OTaWyMsi, IPUCYLIME NpelIaraeMoMy YCTPOMCTBY B pasyimy-
HBIX BO3MOJXHBIX YaCTHBIX CJIy4asX €ro BBIIIOJIHEHHS, O0XapaKTepHU30BaHbI

HMEKE.

B omHOM M3 TaKMX YaCTHBIX peHTreHoonTu4yecKass CUCTeMa IIpeiia-
raeMoro yCTpoicTBa COAECPKUT HECKOJIBKO PEHTI€HOBCKUX HCTOYHHUKOB. HpI/I

5TOM KaXIO€ M3 CPEACTB I KOHLEHTPAUMHU UX UITYYCHUS B 30HC, BKIIO-
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yaouleil TOYKY, K KOTOPOH OTHOCST TEKYyLIME PE3YJNbTAaThl U3MEPEHUH, U
CPEeICTB I TPAHCIIOPTUPOBAHMS BO3HMKAIOIIETO B HEW BTOPUYHOIO U3Ny-
YeHMS K JETEKTOPaM BHINIOJHEHO B BUIE KOJUTMMATopa C KaHalIaMH, OpUEH-
TUPOBAHHBIMA B 30HY KOHLEHTPALMK U3TyYeHUS PEHTTCHOBCKMX MCTOYHM-
KoB. ONTHMYeCKHWe OCH MLEHTPAIbHBIX KAaHAIOB BCEX KOUIMMATOpOB
HIEpECEKAIOTCS B TOYKE, K KOTOPOW OTHOCAT TEKYILUE Pe3yabTaTbl M3Mepe-

HUH.

B 5TOM 4YacTHOM Ciy4dae BXOISIHME B COCTaB PEHTTEHOONTHYECKON
CHUCTEMBl PEHTTEHOBCKHE MCTOYHMKH MOTYT OBITH KBasMTOYeYHbIMH. [Ipu
3TOM KOJUITMMATODPHI MMEIOT KaHabl, CHOKYCUPOBAHHBIC HA 3TUX UCTOYHHKAX
1 pacxofdInrecs (pacluMpsIoliecd) B CTOPOHY CPEICTBa MO3UIIMOHHUPOBa-
HUS UccIeayeMoro oobekTa. MeXIy BBIXOAOM KaXIOTr0 PEHTITCHOBCKOTO HC-
TOYHMKA ¥ BXOLOM COOTBETCTBYIOHIETO KOJUTMMATOpa PAacIONOXEH 3KpaH C

OTBEPCTHUEM.

B TOM K€ YaCTHOM cJIy4yae BXOJAINME B COCTAaB PEHITEHOONTUYECKOH
CHCTEMB] PEHTTEHOBCKUE MCTOYHUKU MOTYT OBITh IIPOTSKEHHBIMHU. [Ipu aTOM
KOJUTMMATOPhl UMEIOT KaHaJIbl, CXOMIIIUECs (CYXalOIIMecs) B CTOPOHY Cpeli-

CTBa IMO3ULIMOHUPOBaHUA UCCIICOAYEMOTO o0BeKTa.

B IpyroM 4acTHOM CJIy4ae BHITIOJHEHHMS MPEIUIAraeMoro yCTpOMCTBa
BXOISIIIAE B COCTAB PEHTTEHOONTUYECKON CUCTEMBI PEHTTCHOBCKUE HCTOY-
HUKHU SIBJISIOTCS KBa3UTOUEYHBIMM, KaXIO€ M3 CPEICTB I KOHLEHTPaLUU
PEHITEHOBCKOrO M3JIyY4eHHs B 30HE, BKIIOYAIOUIEH TOUYKY, K KOTOPOH OTHO-
CAT TeKYLIWE pe3y/IbTaThl M3MEPEHWH, BHIMOJIHEHO B BUIE PEHTICHOBCKOW
TIOJTYIMH3bL, TIpeobpa3yiollieil pacxoasIueecs U3IyYeHUEe COOTBETCTBYIOLLETO
MCTOYHMKA B KBa3UIIAPAUIENbHOE, a KaXI0€ U3 CPEACTB VIS TPAHCIIOPTHPO-
BaHUS BO3HMKAIOILEI'O BTOPUYHOTO PACCEIHHOTO KOMIITOHOBCKOTO M3yye-
HUS X JETEKTOPY - B BUIE PEHTTEHOBCKOM IOTYJIMH3bI, (POKYCHpPYIOLIEH 3TO
M3TyJeHUE Ha AeTeKTope. IIpy 5TOM ONTHYECKME OCH BCEX PEHTTEHOBCKHX
TIOJTYTMH3 TIEPECEKAIOTCSA B TOUKE, K KOTOPOM OTHOCST TEKYILIHME PEe3YJIbTaThl

HU3MEPEHUIA.
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B cieayionieM 4aCTHOM CJTydae BBIIIOJIHEHUS NMPELIaraeMoro yCcTpoii-
CTBa, KaK M B NMPEIBIIYIIEM, BXOISIIME B COCTaB PECHTICHOONTHYECKOM CHC-
TEMBI PEHTTCHOBCKME UCTOYHUKU SABJISAIOTCS KBA3UTOUYECYHBIMU U KaXIO€ M3
CPeNCTB I8 KOHLUEHTpAUWX PEHTTCHOBCKOIO M3JIYY€HHs B 30HE, BKIIIOYAlO-
el TOYKY, K KOTOPOH OTHOCSIT TeKyIIMe Pe3y/IbTaThl U3MEPEHUH, BHINTOIHE-
HO B BHUIE PEHTTCHOBCKOM IOJYJIMH3bI, peoOpa3yIolen pacXosiieecs us-
JydeHUe COOTBETCTBYIOIIEr0 UCTOYHMKA B KBasumapauieabHoe. OmHako, B
OTJIMYME OT MPEABIIYLIErO Cayvasi, KaXa0€e U3 CPEACTB /i TPAHCTIOPTUPOBA-
HHUSI BO3HUKAIOLIET0 BTOPUYHOIO U3JTYUYEHUS K I€TCKTOPY BHIIIOJIHEHO B BUIIC
PEHTIEHOBCKOM ITOJYIMH3H ¢ (DOKYyCOM B TOUKE, K KOTOPOX OTHOCAT PE3YJIb-
TaThl M3MEpEHMM, Mpeodpasylolleil yKa3aHHOE M3Jy4YeHME B KBa3uIlapas-
JIeJIbHOE 1 HallpaBJIoNIel ero Ha AeTeKTop. [Ipu 5TOM ONTHYECKME OCH BCex
PEHTTEHOBCKHUX ITOJIYJIMH3 IEPECEKAIOTCS B TOUKE, K KOTOPOW OTHOCAT TEKY-

IME pC3YyJIbTaThl I/I3MepCHI/H7L

FElue B OHOM YaCTHOM CJIyYae BXOISIIME B COCTAB PEHTIEHOONTUYE-
CKOM CHCTEMBI PEHTTEHOBCKHE MCTOYHMKHU TOXE SIBJIAIOTCS KBa3UTOYEYHBI-
MH, KaXIO€ U3 CPENCTB IS KOHIIEHTpAalUX PEHTI€HOBCKOIO M3JIYYEHUS B
30H€, BKJIIOYAIOLIEN TOYKY, K KOTOPOH OTHOCSIT TEKYIIME PE3YNbTaThl U3Me-
PEHMIA, BBHINIOJHEHO B BHIE PEHTIEHOBCKOM IOJIYJIMH3BI, INpeobpasyroiei
pacxomsiieecsl H3MydeHHME COOTBETCTBYIOLUErO MCTOYHMKA B KBasumapa-
nenbHoe. ONHAKO, B OTJIMYME OT NMPEIbIIyLIEero Caydas, KaXIoe U3 CPeICTB
JUIS TPAaHCIIOPTUPOBAHHUS BO3HMKAIOIIETO BTOPUYHOIO U3JTYYCHHS K IETEKTO-
DY BEITIOJIHEHO B BAAE PEHTICHOBCKOM JIMH3bI, (POKYCHPYIOILEH 3TO U3Tyde-
HHME Ha JETEKTOpEe Y UMeIOoLeH BTopoit (hOKyC B 30HE KOHLUEHTPALIMY PEHTTe-
HOBCKOI'O H3JIYYEHMS, OITHYECKHE OCU BCEX PEHTTEHOBCKHUX ITOJNYJIHUH3 U
JIMH3 NIEPECEKAIOTCA B TOYKE, K KOTOPOM OTHOCST TEKYIIME PE3YIbTAThl H3MeE-

PEHMIA.

B cienyrooleM 4acTHOM ciydae, KaK M B ABYX IPEIBLIYIIMX, BXOIS-
IIMe B COCTaB PEHTIEHOOINTHYECKOM CHCTEMBI PEHTICHOBCKHME HCTOYHMKH

ABJISIOTCS KBA3UTOUYCYHBIMU U KaXI0o€ U3 CPEACTB 151 KOHLICHTPAlMHA DEHT-
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T€HOBCKOTO M3IyYeHHUs B 30HE, BKIIOUAIOIIEH TOUKY, K KOTOPOH OTHOCHT Te-
KYILIMe Pe3yJbTaTbl U3MEPEHMI, BLITIOJHEHO B BHUAE PEHTIEHOBCKOW IOJY-
JIMH3BI, Npeobpa3zylolieil pacxoasiieecss U3My4eHHe COOTBETCTBYIOILIEIO MC-
TOYHMKA B KBasumapaieiabHoe. IIpum 3TOM Kaxnoe W3 CPeacts IUis
TPaHCIOPTUPOBAaHMST BO3HHUKAIOIIETO BTOPMYHOTO M3IYYEHUS K NETEKTOPY
BEITIOJJHEHO B BHIE KOJUIMMaTopa C KaHalaMH{, PacXOASIIMMUCS
(pacIIMpSAIOIIMMHUCS) B CTOPOHY COOTBETCTBYIOILETO AETEKTOPA, a OINTHYE-.
CKHME OCH BCEX PEHTTEHOBCKMX U ITOJYJIMH3 U LEHTPaIbHbIX KAHAJIOB KOJUIM-
MaTOPOB IePECEKaloTCd B TOUKE, K KOTOPON OTHOCST TEKYLIUE DPE3YIbTaThl

U3MEPEHUM.

PentreHoonTHYeCKasd CHUCTeMa IIpeIIaraeMoro yCTpOMCTBa MOXKET
OBITh BBINOJIHEHA U CJEAYIOIIMM 0oOpa3oM. Bxoxsiiue B ee cocTaB peHTre-
HOBCKHME MCTOYHHMKHU SIBJISIOTCH KBa3WUTOYEYHBIMM, KaXKIO€ M3 CPEINCTB IS
KOHIEHTpallMd PEHTTEHOBCKOTO M3JIyYeHMs B 30HE, BKIIIOUAIOLIEH TOYKY, K
KOTOPOI OTHOCAT TEKYIMe pe3yJbTaThl U3MEPEHUl, BBIIOJIHEHO B BHIE
PEHTIEHOBCKOM IOJTYIMH3HI, NTpeobpasyroliei pacxoasieecs U3Iy4eHue co-
OTBETCTBYIOILIETO PEHTIEHOBCKOIO MCTOYHMKA B KBa3UIapaylIeIbHOE, a KaX-
JO€ M3 CPEACTB JUIS TPAHCIIOPTUPOBAHUS BO3HMKAIOIIETO BTOPUYHOIO KOM-
IITOHOBCKOT'O M3JIydeHMs K IETEKTOpPY - B BHAC KOJIMMATOpa ¢ KaHaJaMy,
CXOIOAIIUMUCS (CYXKAIOIKMMMUCI) B CTOPOHY COOTBETCTBYIOLIEIO AETEKTOPA,
ONTHYECKHE OCH BCEX PEHTTEHOBCKMX ITOJNYJIMH3 U LIEHTPAIBHBIX KaHAIOB
KOJUTMMATOPOB TIEpeceKaloTcs B TOYKE, K KOTOPOH OTHOCST TEKYLIUE DE3YJIb-

TaThl USMEPECHUH.

Bo3MOXHO ¥ Takoe BBINOJHEHUE IpeL1araéMoro YCTpOMCTBa, Koraa
BXOISIIUE B COCTAB PEHTICHOONTHYECKON CUCTEMbl PEHTI€HOBCKHE UCTOY-
HMKH SIBJISIIOTCSL KBa3UTOYEYHBIMHM, KAXKIOE U3 CPEINCTB [UISl KOHLEHTPALWH
PEHTICHOBCKOTO M3JIYY4EHMS B 30HE, BKJIIOUYAIOLIEH TOYKY, K KOTODO# OTHO-
CAT TEKYIINe pe3yiabTaThl M3MEePEeHU, BBITOJIHEHO B BUIE PEHTITEHOBCKOH
JIMH3BI, (OKYCHUPYIOILEH pacXomsiueecss U3TydeHUe PEHTTEHOBCKOIO MCTOY-

HHKa. Hpn 3TOM KaXIo0€ U3 CpeacTB Wil TPAaHCIIOPTHPOBAHHA BO3HHUKAIOUIC-



10

15

20

25

30

WO 01/59439 PCT/RU00/00207

13

IO BTOPUYHOIO M3JIYy4YEeHUS K ICTCKTOPY BBINIOJIHCHO B BUIC PEHTTEHOBCKOM
JINH3HI, (I)OKYCI/Ipy}OH_ICﬁ 3TO0 MIJIYYCHUE HA COOTBCTCTBYIOIUEM IETCKTODPE,
OIITUYECKHUE OCU BCEX PEHTICHOBCKMX JIMH3 IIEPECEKAIOTCA B TOUKE, K KOTO-

POt OTHOCSIT TEKYIINE Pe3yIbTaThl U3MEPEHHUIA.

Crnenyioluit YaCTHBIN Ciy4al BBITOJHEHHUS IpELIaraeMoro yCcrpoi-
CTBa XapaKTEpPHU3YeTCsl T€M, YTO BXOASUIME B COCTaB PEHTICHOONTHYECKON
CHCTEMBI PEHTT€HOBCKHUE MCTOYHMKU SBJISIOTCSA KBA3UTOYCYHBIMH, KaXI0e
ﬁa CPEICTB M1 KOHLEHTPAaUU PEHITEHOBCKOTO M3IYYCHHUS B 30HE, BKIIIO-
qaled TOYKy, K KOTOpOIi OTHOCST TEKyILUE PE3Y/IbTaThl U3MEPEHHUM, BBI-
MIOJIHEHO B BUIE PEHTTCHOBCKOI JIMH3BI, GOKYCUPYIOLLEH pacxonsiieecs 13-
JIydeHHEe PpEHTT€HOBCKOIO MCTOYHMKA, a KaxImoe M3 CpeAaCTB Wi
TPaHCIOPTUPOBAHMS BOZHUKAIOWETO BTOPUYHOIO U3IYYCHHUS K IETEKTOPY - B
BUJIe KOJUTMMATOPa C KaHAJIaMH, CYXalOIUMUCs (CXONJILIMMUCH) B CTOPOHY
COOTBETCTBYIOLIEro AeTekTopa. IIpu 3TOM ONTHYECKHME OCH BCEX PEHTTECHOB-
CKUX JIMH3 ¥ UEHTPAIBHBIX KAHAIOB KOJUIMMATOPOB IIEPECCKAIOTCA B TOUKE, K

KOTOPO¥ OTHOCSIT TEKYILIME PE3YIbTATH U3MEPEHHH.

Ewe oouMH BO3MOXHEBIM YaCTHBIA CJTydadl BBINIOJIHEHUSA YCTPOMCTBA
XapaKTepPH3yeTCs TEM, YTO BXOISIIKUE B COCTAB PEHTIEHOONTUYECKOM CHUCTE-
MBI PEHTI€HOBCKHE MCTOYHHMKM SIBJISIOTCS KBAa3UTOYEUHBIMM, KaXIoe M3
CPENCTB VI KOHIEHTPAIIMU PEHTTEHOBCKOTO M3JIYYEHHS B 30HE, BKIIIOYAIO-
1Iel TOUKY, K KOTOPO# OTHOCST TEKYIIIMe pe3ysIbTaThl U3MEPEHUM, BBINOJIHE-
HO B BUJIE PEHTTEHOBCKOMA JIPIHBI:I; (doKycupylolleil pacxoodlieecs U3Jyye-
HHME PEHTICHOBCKOTO HCTOYHMKA, a KaXIoe U3 CpPEaCTB A
TPaHCIIOPTUPOBAHMS BO3HMKAIOLLIETO BTOPUYHOIO KOMIITTOHOBCKOTO M31y4e-
HHS K IETEKTOPY - B BHIE KOJUTMMATOPA C KaHANaMM, PACIIMPSIIOLIMMUCS
(pacXomSIIMMUCS) B CTOPOHY COOTBETCTBYyoLIero aerekropa. IIpu sTom om-
THYECKHE OCH BCEX PEHTT€HOBCKUX JIMH3 M LIEHTPAJILHBIX KaHaJIOB KOJUTUMa-~
TOPOB IIEPECEKAIOTCS B TOYKE, K KOTOPOH OTHOCAT TEKYIIHUE PE3YJIbTAThl U3-

MEPEHMIA.

KpaTkoe onucaHue curyp YepTexen
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TpeziaraeMele M300pETEHUS WLTIOCTPUPYIOTCA YEPTEXaMH, Ha KO-

TOPHBIX ITOKa3aHbL:

- Ha Gur. 1, MOACHAIONIeH IPYHLMITEL, TTOJJOKEHHbIE B OCHOBY IPE-
JIaTaeMOro Crocoba, - cxeMaTHuecKoe H300pakeHHe B3aMMHOr0 paciooxe-
5  HMSI M COENMHEHWS OCHOBHBIX 3JIEMEHTOB YCTPOMCTBa Uil OCYIUCCTBICHUA

peaiaracMoro crioco0a;

- Ha ¢ur. 2 1 3 - JaCTHbIE CIyyau peann3annn crioco0a ¥ BHINIOJIHE-
HUS YCTpOICTBA C MCIIONB30BAaHMEM KOJUIMMATOPOB /11 KOHLCHTPAlMH
DEHTTEHOBCKOTO U3JIyYeHMS M TPaHCIOPTHPOBAHUA BTOPUIHOTO H3MydCHUA

10 K JmeTrexTopaw,

- Ha ¢ur. 4 1 5 - TO XKe C UCIOJIb30BAHUEM DPEHITCHOBCKUX TIOTY-

JIMH3;

- Ha dur. 6 - TO Xe UCIOIb30BAHMEM PEHTICHOBCKUX TIOTYINH3 UL
KOHLEHTPALMH PEHTTEHOBCKOTO M3JIY4eHUs U <«TIOJHBIX» PCHTICHOBCKMX

15 JIUH3 - U1 TPAaHCIIOPTHPOBAHUSA BTOPUYHOTO U3TYICHUA K IECTCKTOpPaM;

- Ha ur. 7 ¥ § - TO Xe HCTOJb30BAHNEM PEHTICHOBCKUX IIOMYTHH3
I KOHLIEHTPAllUM PEHTTEHOBCKOTO H3MyY€HMA U KOJUIMMATOPOB - [UIA

TPaHCIIOPTUPOBaHUSA BTOPUIHOT'O H3JIyYCHHUS K JETEKTOPpAM,;

- Ha dur. 9 - TO Xe C MCIONH30BAaHUEM PEHTICHOBCKUX JIMH3 IUIA
20 KOHLEHTPAllMU PEHTTEHOBCKOrO M3Jy4eHUs W TPAHCIIOPTHPOBAHMA BTOPHH-

HOT'0 U3JTY4YEHUA K ICTCKTOPaM;

- Ha ¢wur. 10 u 11 - To Xe UCIONB30BaHMEM PEHTTCHOBCKUX JIMH3 IUIA
KOHLIEHTpaLMM PEHTIEHOBCKOTO U3Ty4yeHHs: M KOJUIMMATOPOB - I TPaHC-

TNOPTUPOBAHUA BTOPUYHOTIO U3TYYCHUA K HETEKTOPaM.

25 BapuaHTbl OCYLLECTBIEH!s M300peTeHNiA

TpemnaraeMelit criocof OCYIECTBIIAETCS C TOMOLLBIO TIPEJIaracMoro

YCTPOMCTBA CIIEAYIOUIMM 0Opa3oM.
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Pacxopsuieecsl PeHITEHOBCKOE HM3Ty4eHME OT KBa3sUTOYEYHOIO HC-
Toynnka 1 (bwr. 1) QoKycupyeTcss PEHTTCHOBCKOM JIMH30W 2 B 3anaHHOM
Toyke 4 mccieayeMoit obnact 7 obbekTa 5 (Hampumep, OHOJIIOTHYECKOrO).
TMocnenuuii pasMelieH TpebyeMbIM 0Opa3oM C IOMOIIBIO CPEACTBA 10 ms
no3uiMoHupoBaHus. CHOKyCMpOBAHHOE B TOYKE 4 M3NydeHHe BO3DYXmaer
BTOPMYHOE PACCESHHOE M3IyYeHHE BEIECTBa 00BEKTa 5 (KOTEPEHTHOE U He-
KOTEPEHTHOE KOMIITOHOBCKOE H3JyyeHue, (HIyopeClEHTHOE H3JIyYEHUE).
WHTEHCUBHOCTD BTOPMYHOTIO M3JIyYeHMsI C TOYHOCTBIO 10 (iIyKTyauu#, o0y-
CJIOBJIEHHBIX CTOXACTHMUYECKUM XapaKTepOM IIpoliecca BO3OYXKIEHUST BTOPUY-
HOTO M3JTy4eHHsd, TPOMOPLUOHAIbHA IJIOTHOCTH BEILECTBA, B KOTOPOM OHO
BO3HMKaeT. B Toil xe caMoil Touke 4 HaxomuTcs (POKyC BTOPOH PEHTICHOB-
CKOI1 JIMH3HI 3. DTa nH3a GOKyCUpyeT 3aXBaY€HHOE €10 pacCesHHOE BTOPUY-
HOE M3TydeHHe Ha JeTeKTope 6, KOTOPLIi Ipeobpa3yeT ero B JIEKTPHYECKUH
CHTHAJI, TTOJAaBAaeMBIli Ha BXOX cpencTBa 12 o6pabOTKM M OTOOpaKeHHUS MH-
dopmaruu 12. Bribop ronoxeHus: obiien GOKYCHON TOUKH 4 muu3 1 n 3
OCYLIECTBJIAETCS ITyTeM ITepeMELEHN OTHOCUTEIBHO IPYT ApYyTa CPEACTBa 10
IS MO3MLIMOHUPOBAHUS OOBEKTa ¥ IPYIIILI JEMEHTOB YCTPOMCTBA - PEHT-
FeHOOINTHYECKOM CUCTEMBI 8, BKIIIOYAIOLIEH MCTOYHMK PEHTICHOBCKOTO M3- |
Jy4eHMs 1, peHTTeHOBCKME JIMH3HI 2, 3 ¥ ICTEKTOD 6 U3Ty4ECHUSI.

TTOSICHUM, YTO JIMH3BI IS YIIPABJICHUS PEHTTCHOBCKUM M3JIYYEHHUEM
(pOKYCHpPOBaHMs PAaCXOLIIIErocs U3NydeHus, HOpMUPOBAaHHUA KBA3UIIapall-
JIEJIBHOTO ITYYKa M3 PAcXONSINETrocs M3NydeHHH, GOKYCHMPOBaHHU:A KBa3UIa-
p.ameanoro My4Ka ¥ Op.) TPEICTaBIsAIOT cOOOH COBOKYITHOCTb M30THYThIX
KaHAJIOB TPAHCIIOPTUPOBKHM U3JMydeHHs, B KOTOPBIX M3TYyYCHHUE HCIIBITHIBACT
MHOTOKPAaTHOE TIOJIHOE BHEIIHEE OTPaXXEHKE (CM., HAIPUMED: B.A.Apkannes,
AU .Konomuitues, M.A.KymaxoB u np. IIInpoxkormnoyiocHast peHTIT€HOBCKas
ONTHKA ¢ GOJIBLION YIJIOBOI amepTypoil. Ycmexu (u3Myeckux Hayk, 1989,
toM 157, BBITyCK 3, ¢. 529-537 [6], roe omycaHa nepBas Takas JIMH3a, U Mna-
tent CIIA Ne5744813 (omy6x. 28.04.98) [7], roe omnucaHa Oonee COBPEMEH-
Hag JuH3a). JIMH3a B 1eaoM uMeeT GopMy 60YKM (T.e. CYXaeTcs K oboum

TOpL@M), €CITY OHa IpeJHa3HayeHa W1 (OKYCHPOBaHUs PACXOIALIETOCS U3-
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JIYYESHUS, WIM NOMy60ouKy (T.€. CyXKaeTcs TONBKO K OOHOMY U3 TOPLIOB), €CIIU
OHa MpeIHa3HaYeHa Ui MpeoOpa3oBaHUsl PaCcXOASIIIErocs UITYyYeHHs B KBa-
3UMapaUIe bHOe WM U (DOKYCHPOBAHHUS TaKoro uanydeHus. g obosHa-
YeHUS JIMH3 ABYX Ha3BaHHBIX TUIIOB MMOJIyYWIN PACIIPOCTPAHEHHE COOTBETCT-

BEHHO TEPMMHEL «ITOJTHAS IMH3a» U «IIOJTYJINH3a».

Bo3MOXHBI IBa BapMaHTa paboThl M MCIIOJNIB30BaHUS YCTPOMCTBA IO
¢ur. 1. B o1HOM M3 KOTOPBIX HEIOIBIXKHO cpeacTBO 10 it MO3ULIHOHMPO-
BaHMS UCCIEAYEMOTO 00BEKTa BMECTE C Pa3MEILIEHHBIM B HEM HCCIIEAYEMbIM
00BEKTOM 5, a IlepeMemaercsd pPEeHTICHOONTHYecKas cucrema 8
(BO3MOXHOCTb €€ NepeMeILeHH s TIoKasaHa Ha ¢ur. 1 crpeakaMu 9) ¢ coxpa-
HEHMEM B3aUMHOTO PacHONIOXEHUS JeMeHToB 1, 2, 3 1 6 (a cIen0BaTeNbHO
1 coBrnafeHus GoKycoB nuH3 1 1 3). B mpyroMm BapuaHTe, Ha060POT, HEMO-
BIDKHA PEHTTEHOONTHYECKas cucTeMa 8, a mepememaercsa cpeactso 10 mig
TIO3UIIMOHUPOBAHUS BMECTE C HCCIIEAyeMbIM 00beKTOM 5. Ilenecoo6pasHocTh
pean3alMy TOro WIK MHOTO BapHaHTa 32BUCUT OT TOrO, KAKOBBI pa3Mephl U
Macchl 0OBEKTa 5 10 CPaBHEHMIO C pa3MepaMy M MAacCO# TPYIIIbl Iepeuuc-

JIEHHBIX BBILIE 3JIEMEHTOB, COCTABJIAIOLINX PEHTTEHOOIITUICCKYIO CUCTEMY 8.

YVCTpoICTBO COmEpXUT TaKKe KOOPAMHATHBIA HaTyuk 11, pearupyio-
It Ha B3aMMHOE IepeMelIeHUe PEHTTEHOONITHYECKOM CUCTEMBI 8 M CPENCT-
Ba 10 U1 MO3MUMOHMPOBAHUA U CBA3aHHBIN ¢ mocnenHuM. Jaryuk 11 pon-
XeH OBITb OTPETYJUPOBaH TaKVM 00pa3oM, YTOObl (POPMHUPOBATH CHUTHATIH,
IIPONOPLMOHANbHBIE TEKYIUMM KOOpIMHATaM oOLed (GOKycHO#H Touku 4
JIMH3 2 ¥ 3 OTHOCUTEJIBPHO BEIOPAaHHOIO Havajia OTCYETa, CBS3aHHOTO CO Cpel-
ctBoM 10 m1s MO3MIMOHKMPOBaHMA. BRIXOIHbBIE CUTHABI JaTyuKa 11, Kak u
BBIXOIHOM CUTHAT AETEKTOpa 6, MONaloTCsa Ha BXOXB! cpencTsa 12 obpabotku
1 otobpaxeHus nHGopmauuu. PokycHast Touka 4 ABJISAETCS B JAHHOM Ciyyae
TOYKOIl1, K KOTOPOH OTHOCSIT TEKYILHE PE3y/IbTaThl U3MEPEHUM U B OKPECTHO-
CTH KOTOpO# (C YY4ETOM KOHEYHOTO pa3Mepa (POKYCHOM 30HBI PEHTI€HOBCKOM
JIMH3B 2) PAaKTHIECKH CKOHLUEHTPUPOBAHO M3ydeHue cTounuka 1. Cpencrt-

B0 12 06paboTKu ¥ oTobpaxeHUs HHGOpMalMy 06eCIeYMBaeT BOCIIPOU3BE-
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JEHME KapTUHBI pacTipee/IeHHs INIOTHOCTY BELICCTBA obbeKTa, peau3ys TOT
JUTH MHOM anropuT™ GOpMUPOBAHUS IByMEPHOTO MY TPEXMEPHOTO u3obpa-
XeHud Ha ?kpaHe (cM., Hanpumep: EJlanumH. I'paduka mis IBM PC. M,,
«Comnon», 1995 [5]). B mpocreiiueM ciydyae, KOria, HallpuMep, CKaHMpoBa-
Hue (mepeMelIeHHe 30HBI KOHLEHTPALUMU DPEHTTEHOBCKOTO W3JIyYCHHS,
BKUTIOUAlOIENl TOUYKY 4, K KOTOPOHl OTHOCAT TEKYIIME PE3YJIbTAaThl U3MEpe-
HUiT) OCYILECTBISIOT B KAKOM-JIMOO IUIOCKOM CEYCHUH 00BeKTa 5, CUHXPOH-
HO €O CKAaHMPOBAaHMEM MOXET OCYILIECTBIATHCA Pa3BEepTKa M300paKeHHUd Ha
3KpaHe CpeicTBa 12 ¢ JUIMTENbHBIM [OCTECBEYEHUEM; BO3MOXHO TakkKe 3a-
TIOMHHAHWE OTMpPEIeIEHHOI0 KOJIMUECTBA PE3yAbTaTOB U3MEPEHUH C IoCIe-

AYIOLIEH TEPUOANYECKON pa3BePTKOM 1300paxkeHus, 1 T.IL.

[IpUHIMI DeHCTBUS MpeUTaraeMbIX M300peTeHN OCHOBaH Ha TOM,
YTO MHTEHCHBHOCTh PACCEAHHOr0 BTOPMYHOIO KOMIITOHOBCKOTO M3NTY4EHHA
(BEpOATHOCTh BOSHUKHOBEHMS KBAHTOB 3TOTO U3JIyYEHMsI) TIPU NTPOYMUX PaB-
HBIX YCIIOBHSIX (B YACTHOCTH, [P AaHHO} HHTEHCHBHOCTH BO3IEHCTBYIOLIETO
Ha BEIECTBO MEPBUYHOIO PEHTTEHOBCKOTO M3JIy4YeHMs) NPONOPHHOHATbHA

IUIOTHOCTH BEIICCTBA.

Kax yxe OTMEYaJoCh BBILIE NMPY PACKPHITUM CYLIHOCTM MNpe/iarae-
MBIX CII0co6a M YCTpONCTBA, UCIIOIb30BaHWE KBAHTOB PACCEAHHOTO BTOPUY-
HOTO KOMITTOHOBCKOTO M3JMYYEHMS B KauecTBe MH(MOPMATUBHBIX, B OTIHYNE
OT U3BECTHHIX CIIOCOGOB U YCTPOMCTB, TIe OHM OKa3bIBalOT MEINAIOIEE BIIMS-

HUe, IPEACTABIIAET IIIABHYI0 0COGEHHOCTh 3THX H300PETEHHH.

Kak yXe oTMe4aloCh, PH MEAVLIMHCKUX NPUMEHEHHSAX Npeuiarae-
MBIX U306pETEHNH BaKHBIM IIPEUMYIIECTBOM SIBJIIETCSA BO3MOXHOCTD TIONTY-
YeHHs TIPUEMIIEMON TOYHOCTH MPH MEHDIINX 032X OOIYYeHUs GMOIOrHye-

CKUX TKaHeH.

T OLleHKM BO3MOXHOTO BBIMIPHILIA NPUMEM CIIEAYIOILNE NPEATOo-
JIOXEHUST: SHeprusl GoToHOB E=50 k3B, 30Ha KOHIIEHTPAUMU PCHTTCHOBCKO-
TO M3TyYEHU HAXOIUTCS Ha IIIyOMHE 50 mm ¥ uMeeT pasMepsl Imm x Imm x

Imm (TaKue 3HAYEHHS XapaKTePHBI, HaIPUMeD, VIS YCIOBUH HaOMIONEHUS U
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TOYHOCTH B MaMMOrpapuuecKuxX UCCIeNOBaHMX); AETEKTOP BOCIIPUHMUMAET
5% BTOPMYHOTO M3Ty4eHMS, BO3HMKIIETO Ha IIyOuHe 5 cm (3TO IPEAnoso-
XEeHNE 03HAYyaeT, YTO BTOPUYHOE M3TyYEeHHE, NIPEXIC UeM II0NaCTh Ha BXOL
cpeicTBa TPaHCIIOPTUPOBAHHUS €ro K AETEKTOPY, IPOXOMUT 5 cM B TEJIE MALM-
eHTa M IIpY 3TOM YTOJ 3axBaTa JMH3bl WIM KOJUIMMAaTopa, NOCTABJISIOIIErO
BTOPMYHOE M3Iy4yeHHEe K JETEKTOpY, coctapiusieT 0,05 x 4z cTepamuaH). Yyu-
THIBAsI, YTO JUHENHBIN KO3GhGUIMEHT NOIJIOMEH!SA GOTOHOB B TeJIe MalUeH-
Ta 6M30K K TAKOBOMY B BOJIe TIpH SHepruu E=50 k3B nmeet ropsinok 2 x 107
1/cm, TIOTyYaeM, YTO, IPOHUKAs Ha ITyOUHY J cM, TIEPBUYHBIA My4OK U3TTY-
YeHMS YMEHBIIAET CBOIO MHTEHCHBHOCTD B exp(2 x 107 x 5) = e ~ 2,71 paza.
Brixomg u3 Teja DalueHTa, BTOPUYHOE M3IydeHHe (3Heprus GOTOHOB KOTO-
poro BecbMa 01m3Ka K 50 k3B), ToxXe yMEHBIIACT CBOIO MHTCHCUBHOCTH B € &
2,71 paza. TakuM o6pa3oM, ob1uas rmorepss HHTEHCHMBHOCTH BCJIEICTBUE IO-
DJIOILEHHS M3IYYeHNs B TeJe MallMeHTa COCTABUT e x e =~ 7,3 pasa. 3aHikas
OLIEHMBAEMBII1 BBIMTPHII, YYTEM TOJBKO KOMIITOHOBCKYIO COCTaBJISIOUIYIO
BTOPUYHOTO M3nydyeHus. Ha TonmmHe Ax BepOSTHOCTh 00pa30BaHUs KBaH-
TOB BTOPUYHOTIO KOMITTOHOBCKOIO M3JIy4eHHUsI paBHA o = 0, x N, x Ax, TIe o,
= 6.55 x 10® cM’ - ceueHUEe BTOPUYHOIO KOMITOHOBCKOTO paccesanus; N, = 3
x 107 1/cm’ - IUTIOTHOCTD 3JIEKTPOHOB B BoJe. TakuM 06pasoM, ipu Ax = 1 mm
= 10" cm BEPOSITHOCTb @ = 6.55 x 10% x 3x 107 x 107 ~ 2 x 10> UHade roBo-
ps, 11 06pa30BaHusl OJHOTO BTOPUYHOTO GOTOHA Ha JUIMHE Ax = I MM HE0O-

XOIUMBI B cperiHeM 1 : (2 x 10%) =50 GOTOHOB NEPBUYHOIO U3JTyICHMSI.

IMotpebyeM, YTOGH MOTPEUIHOCTh OLEHKM IUIOTHOCTH (T.€. OIpene-
JIeHUs] KOJIM4EeCTBa BTOPUYHLIX (POTOHOB) MMesa nopsaok 1%. C y4eToM Be-
POATHOCTHOTO XapakTepa IpoLecca CPeIHEKBAIPAaTUYECKOE 3HAYCHNUE OTHO-
CHTEJIBHOM MHOTpPEIHOCTH paBHO & = 1/(N)”?, rme N - KOJNMYECTBO

3aperHCTPUPOBaHHBIX (DOTOHOB. 3HaueHuto 5§ = 0,01 cooTBeTCTBYET N =
10000.

Tenepb MBI MOXEM COCTAaBUTh HECJIOXHOE ypaBHEHME 11 N, - HEo6-

XOOUMOI'0 KOJIMYECTBA ITCPBUYHBIX (DOTOHOB, KOTOPBIC INPOHUKAIOT Ha TIIy-
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OMHY 5 CM U CO3MaI0T Ha 3TOi INIyOMHE BTOPUYHOE KOMIITOHOBCKOE H3JTyde-
HUe, IPOXOIAIIEE, B COBOIO 0Yepedb, 5 CM, U IIPU 3TOM IE€TEKTOPA JOCTUTAIOT
N = 10000 ®OTOHOB:

Mxe'2x5x]02x2x]02= 107,

3nech K03hOPULUMERT 5 x 107 03HaYaeT, YTO U3 BCETO KOJIMYECTBA 00-
Pa30BaHHBIX BTOPUYHBIX (POTOHOB IOMANAalT Ha HETEKTOP U DUKCUPYIOTCA

Tonbko 5% = 10°%. W3 ypaBHeHus nonydaem N, = 7,3 x 10,

®otoHbl ¢ 3Hepruei E=50 k3B co3naior 103y 00Iy4eHUs, paBHYIO |
Permeeny, ecnu oToK 3THX GOTOHOB paBeH 2,8 x 10 1/cm? (TabnuuHble naH-
HBIE IUISI COOTHOIIEHMS MEXIY 3Hepruei OTOHOB, UX KOJUYECTBOM M HO-
30#, cM. Hampumep, [2]). Eciy mpearnosnoXuTh, YTO IOINEPEYHOE CEUEHHE
ITy4yKa IIEPBUYHOr0 PEHTICHOBCKOrO M3JIyYECHHS MPU BXOJE B TEJIO IMallMeHTa
paBHO I ca?, To moToK 7,3 x 107 1/em? co3mact B Tese MaleHTa 103y o0iyyde-

HUS, paBHYIO 2,6 x 107 Pentre.

Ilpu TpaOIMLIMOHHOI PEHTTEHOBCKOI TOMOrpaduu, Harpumep, IIpu
KCCIENOBAaHUM OCTEOIIOPO3a, 1032 06yyeHus1 o6pyHO cocrasisgeT 100 + 300
MwuiMpeHTreH (B.M.Masypos, E.I.30TkuH. AKTyaJibHbIE BOIPOCH! OUArHO-
CTHKM 1 JieueHus ocreornoposa. Cankr-Iletepbypr, UK® «®omxuant», 1998,

c. 47 [8]), T.e. nmpuMepHo B 100 pa3 Gosblie.

2103)7 MOXHO OOIIOJHUTCIBbHO YMEHBIINUTh B HECKOJIBKO pa3, €CJIu 00-
JIY4EHME BECTU C ITIOMOLIBIO HECKOJBKNX MCTOUHHMKOB, ITYUYKHM KOTOPBIX IIPpU-
XOOAT B 30HY KOHUEHTpAlIMH IIO pasHbIM IIyTAM, HE CYMMUDYACH B TCJIC I1a-

HUCHTA.

ITosToMy Haubonee LeaecooOpasHbl BapUaHTBl OCYILIECTBICHMS
MpeaiaraeMaIx CIocoba M yCTPOMCTBA, B KOTOPBIX UCIOJIB3YIOTCS HECKOIBKO
Pa3sHECeHHBIX B NPOCTPAHCTBE MCTOYHMKOB PEHTICHOBCKOTO M3JIYYEHUS M
JETEKTOPOB C COOTBETCTBYIOUIMM KOJMYECTBOM CPEICTB KOHLEHTPALMU U3-
JIYYEHHUS ¥ TPAHCIIOPTUPOBAHMS BTOPUYHOIO KOMITOHOBCKOIO M3JIy4eHMS K

IeTexTopaM (JIMH3, TOJYJIMH3, KOUIMMaTtopoB). C OIHON CTOPOHBI, 3TO IO-
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3BOJISIET JOCTUTHYTD Oosiee 3pheKTUBHOM KOHIIEHTPaUNH (B cyyae €IUHCT-
BEHHOTO CpEICTBA JUIS KOHIEHTPAlMM TaKOBash BO3MOXHA TOJBKO IPU HC-
T10/1b30BaHUM PEHTTEHOBCKOM JIMH3bI, KaK OKa3aHO Ha Qur. 1) U3TyyeHus U
VBEJINYUTH OTHOLIEHHE CUTHAJ/IIyM Ha BBIXOHE NeTeKTopoB. C IpyTOit CTO-
DOHBI, 3TO 1a€T BO3MOXHOCTb CeaTh Oosiee Paclpefe/ICHHBIM BO31eHCTBUE
Ha MCCeLyeMBlil 00BEKT PEHTTEHOBCKOTO M3TydeHMsl M U30eXaThb I1ePeIo3u-
pOBKM OOJy4eHHUS yacTeil oObekTa, He IMOMIEXKAIUMX HUCCICNOBAHUIO. Hc-
I1OJIb30BaHME HECKOMBKUX JETEKTOPOB C IIPOCTHIM yCpEeIHEHHEM (Win Gosee
CJIOXHOIM 06pabOTKOM BBIXOTHBIX CUTHAJIOB Pa3HHIX JIETEKTOPOB B CPEICTBE
12 06paboTKu U OTOOpaXeHUs MHGOPMalMU, HallpUMED «BECOBBIM» YCPE/i-
HeHueM Ju00 00paboTKOM, YUMTHIBAIOWIEH HaJMYME KOPPEIAUUU IUIOTHO-
cTe#l B OJIM3KUX APYT K OPYTY TOYKax) MPU MPOYUX PaBHBIX YCIOBHAX IO3BO-
JeT MWCIIOJb30BaTh MCTOYHUKU PEHTTEHOBCKOTO M3JIYYEHMs MEHbILEH
MOUIHOCTU 6e3 rmoTepu TouHocTU. Kpome TOro, nmpu yCpeOAHEHUH yMECHBIIA-
eTCs BIMSHUE APYTHX (PAKTOPOB, CHIDKAIOUIMX TOYHOCTD (HalpuMep, Heoau-
HaKOBOTO TTOTJIOLIEHUS UITydEHNSI HICTOYHUKOB Ha MYTU K Pa3HBIM TOYKaM, B
KOTOPHIX ONpEeNeNsieTCsl IUIOTHOCTh, ¥ BTOPMYHOTO M3IY4YE€HHSA Ha TYTH OT
STHX TOYEK KO BXOIaM CpeICTB TPAaHCIOPTMPOBaHUS BTOPUYHOI'O KOMIITO-

HOBCKOTO M3JIy4eHHUS K IETEKTOpaM).
Hyzxe (¢ur. 2 - dur. 11) paccMaTpUBaIOTCSI UMEHHO TAKUC BADMAHTHI.

Haunbosee mpocTel ¢ TOUYKY 3pEHUS TEXHUYECKON pean3allui Bapu-

aHTHI, IOKa3aHHbIE Ha ¢ur. 2 1 pur. 3.

B cxeMe (ur. 2 UCIONB3YIOTCSl KBAa3UTOYCUHBIE PEHTITEHOBCKUE HC-
TOYHMKM | ¥ KomMMaropel 13 ¢ KaHajlaMH, pacXOLAIIMMHUCH
(pacCIIMpSIOUIMMUCS) B HaNpaBJI€HHMU PAcpPOCTPAHCHUA M3IYyICHUA IUIA
KOHIIEHTpALMH €T0 B 30He 16. Mexmy HCTOYHMKAaMU | ¥ KOJUTUMAaTOpaMu 13
YCTaHOBJIEHB! KpaHBl 14 ¢ OTBEPCTUAMHM UL NPOIYCKAHMA HU3TYyYEHHS Ha
BXOJBI KOJUIAMATOPOB U TIPEAOTBPALLEHHS €0 HEIOCPENCTBEHHOTO (MUHYS
KOJUTKMATOpHl) NonanaHus Ha o6bekT. BTopuuHOe M3/Ty4eHHUE TPAHCIIOPTH-

pyeTcst K IeTeKTopaM 6 ¢ TIOMOILBIO KOJUIMMAaTopoB 15 ¢ KaHaniaMu KOTOPEIE



10

15

20

25

WO 01/59439 PCT/RU00/00207

21

cxomarcs (CyXaloTcs) B HArpaBJIeHUM PacIpOCTPaHEHMS U3JYYEHMs, T.C. B
CTODOHY JETEKTOPOB 6, ¥ MOTYT UMETh (POKYC Ha MX YYBCTBUTEJIBHOU IO-
BEPXHOCTH. B KauecTBe IETEKTOPOB 6 BO3MOXHO UCIIOIB30BAHUE, HAIIPUMED,

TIOJyIIPOBOIHMKOBBIX IETEKTOPOB, UMEIOLIMX MAJTy10 BXOIHYIO anepTypy.

Ha ¢ur. 3 Ko/TMMaToOphl MMEIOT OPHUEHTALMIO, ITPOTHBOIOTIOXHYIO
MokasaHHoi Ha ¢ur. 2. g MOJHOTO UCIONB30BAHMA BXOIHOM arepTyphl
KOJUTMMATOPOB 18, KOHIIEHTPUPYIOLIVX U3TydCHUE B 30HE 16, 11e1ec006pasHo
ﬁpHMeHCHHe IIPOTSDKEHHEBIX PEHTTEHOBCKMX UCTOYHMKOB 17. ITo aHamorny-
HOIt IPHYMHE LENeCO06Pa3HO MCIIOIb30BaTh AeTEKTOPHI 20 ¢ 6OJIBILIOH BXOA-

HO#1 anepTypoii (HanpuMep, CLUMHTIWUISLIMOHHOTO THIIA).

Ha ¢wur. 4 cpeacrBa KOHLEHTpAIMU U3JIYICHHMS KBa3UTOYCYHBIX HC-
TOYHMKOB 1 M CpEACTBa TPaHCIIOPTUPOBAaHUS BTOPUYHOIO W3IIYYCHUS BHI-
TIOJIHEHH! B BUIE PEHTTEHOBCKMX MOMYyAMH3 21, 22 cooTBeTcTBeHHO. Ilpu
3TOM IOJYIMH3BI 22 GOKYCHUPYIOT pacCesHHOE BTOPUYHOE U3TYYCHUE Ha Je-

TeKTOpax 6.

Ha ¢wur. 5 cpencTBa KOHLUEHTPALMU U3TYYeHHMsI KBA3UTOYCUHBIX HC-
TOYHUKOB 1 M CpencTBa TPaHCIOPTUPOBAaHMSA BTOPHUYHOTO HU3JyYCHMS BBI-
MOJIHEHH B BUIAE PEHTreHOBCKMX NoiynuH3 21, 23 coorsercTBeHHO. Ilpn
3TOM IOJIYJIMH3EI 23 npeobpa3yioT paccessHHOe BTOPUYHOE U3TYYEHHNE B KBa-
3UNapaJUIE]bHOE ¥ HANpPAB/IAIOT €ro Ha JeTeKTophl 20 ¢ O0MbLION BXOTHOM

anepTypomu.

Ha ¢wur. 6 moxa3aH KOMOMHUPOBaHHEBIA BapUaHT: CPEACTBA KOHUEH-
TpaLMH U3JTYYEHHUs KBA3UTOYCYHBIX MICTOYHUKOB 1 BBIMOTHEHB! B BUIE PEHT-
TeHOBCKUX IIOJYJIMH3 21, HANpaBIAIOUIMX B 30HY 16 Mapa/uieibHbIe My4YKH, a
CpelcTBa TPAaHCIIOPTUPOBAHMS BTOPUYHOTO KOMIITOHOBCKOTO M3JIYYEHHUS K

IETEKTOpaM 6 - BUOE «ITOJHBIX» PEHTTEHOBCKUX JIMH3 3.

Ha ¢wur. 7 v 8 mokasaHbl Ipyrue KOMOMHAIIMM, OTIMYAIOLIMECS OT
NIPEABIAYILEH TEM, YTO CPEINCTBA TPAHCIIOPTUPOBAHUSI BTOPUYHOTO KOMIITO-

HOBCKOT'0O U3JTy4YE€HMS K IETEKTOPaM BBIIIOJHEHDI B BUAC KOJUTUMAaTOpOB.
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Ha ¢ur. 7 xosutuMaTops! 19 ©MeroT KaHalibl, paCIIMPSIIOLIUECS B CTO-

POHY IETEKTOPOB 6, a MOCIeAHIE UMEIOT OOJIBIIYIO BXOLHYIO aNepTypy.

Ha ¢ur. 8, Hao60pOT, KOJUTMMATOPHI 15 MMEIOT KaHaJbI, CyXKalolue-

Cd B CTOPOHY ACTEKTOPOB 6, a TIOCJECAHNUE UMEIOT MAJIYIO BXOOHYIO all€pTypYy.

Ha ¢ur. 9 nokaszan Haubosee 3QHEKTUBHBIA C TOYKH 3PEHUS TOYHO-
CTH U paspellaloliei CrnocoOHOCTU BapuaHT, B KOTOPOM CPEICTBA KOHIIEH-
TPalMM M3Jy4ECHUS KBa3UTOYECUHBIX MCTOYHMKOB 1 ¥ CPEINCTBA TPAHCIOPTU-
POBAHUS BTOPHMYHOIO M3NYyYeHMsS K OETEKTOpaM 6 BHINOJIHEHBI B BUIE

«TIOJTHBIX» JIMH3 2 ¥ 3 COOTBETCTBEHHO (Cp. 3TOT BapHaHT C II0Ka3aHHBIM Ha
¢dur. 1).

Ha ¢ur. 10 1 11 moka3aHbl emie ABa KOMOMHUPOBaHHBIX BapHaHTA.
Hx oGbeIUHSET TO, YTO B KQYECTBE CPEICTB KOHIUEHTPALMU U3TyYeHUS KBa-
3UTOYECYHBIX UCTOYHHKOB | HCITOIB30BaHbI «ITOJHBIE» PEHTTEHOBCKHE JIMH3bI
2.

Ha ¢wur. 10 B xayecTBe CpeAcTBa I TPAHCIIOPTUPOBAHUS BTOPUYHO-
ro U3IyYEHHUd K JeTeKTOopaM 6 ¢ MaJIof anepTypoil ITOKa3aHO UCIIOIb30BaHUE

KOJUTMMATOpPOB 15, cyxKaloNMxcsl B CTOPOHY JETEKTOPOB.

Ha ¢wur. 11 B KauecTBe CpencTBa WISl TPAHCIIOPTUPOBAHUS BTOPUYHO-
ro KOMIITOHOBCKOIO M3/Iy4eHus K aerekropaM 20 ¢ G0JIbILIOoi anepTypoii mo-
Ka3aHO KCIIOJNB30BaHME KOJUIMMATOPOB 19, pacLINPAIOUINXCS B CTOPOHY H¢-

TEKTOPOB.
MpoMblLLnNeHHas NPUMEHUMOCTb

Hicrionp30oBaHMe TOH WIM MHOM CXEMBl peaud3alyy crocoba U mo-
CTPOEHHMS YCTPONCTBA ONpPEAeseTcs KaK HUINYMEM BO3MOXHOCTH MPUMEHE-
HUA TakuX 3QGEKTUBHBIX CPEACTB KOHLIEHTPAUUH U TPAHCIIOPTUPOBAHHUS M3~
Jy4eHUs], KAKUMH SBJISIOTCS PEHTIeHOBCKME JIMH3bI WIM TMONYIUH3bI, TaK U
TpeGyeMoil pasperaolueii crocobHocTbio. IlocnenHnit GpakTop BIUSIET U Ha

BBLIOOP NAPaMETPOB JIMH3 U MOTYJIMH3 (TaKUX, KaK pasMep GOXYCHOro MATHA,
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MPOTSKEHHOCTh QOKYCHOM 30HBI B HAalpaBJIEHUH ONTHYECKON OCH JMH3BI U
ap.). TIpu 3TOM yYMTHIBaeTCS, YTO pealn3allis BeCbMa BHICOKOM paspelalo-
el CroCOGHOCTU IPU MCIONB30BAHMU «TOJHBIX» JIMH3 (IIOpsIKa JOJIeH
MIUUTIMETPA U 60JIee BEICOKOIT), COTPSIKEHA C YBEIMYEHUEM BpeMEHH, HE0O-
XOIMMOTO JUISI CKAHUPOBAHUS MccaenyeMoit obnactu o6bekTa. [IpuHuMaior-
cs BO BHUMaHUE ¥ TIpoyre OOCTOSITeIbCTBA, TaKHe KaK HATMYMe PEHITEHOB-

CKUX UCTOYHUKOB ITOAXOISIIEN MOLIHOCTH U pasMEpPOB U Ip.

Hamyue onMMCcaHHBIX 1 MHOTMOYHMCIEHHBIX IPYTMX BADUAHTOB pea-
3allMM MpeasiaraeMoro crnoco6a ¥ MOCTPOEHMs NPENIaraeMoro ycTpoucraa
TpeIOCTaBIAeT IUMPOKHE BO3MOXHOCTU [UIS KOHCTPYMPOBAHMS CDEACTB
BHYTPMBHIEHNS, YIOBJIETBOPSIOLUINX IPeIbABIAEMBIM KOHKPETHBIM Tpebo-

BaHWAM.
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®opmyrna usobpereHus

1. Cnnoco6 noxyyeHus u3o0pakeHuss BHYTPEHHEN CTPYKTYPBI 00beK-
Ta, TIPY KOTOPOM BO3OEHCTBYIOT Ha OOBEKT PEHTTEHOBCKMM U3TYyYEHUEM U
CTIONB3YIOT TS TOJTyYeHHS HHOOPMALIMH O TUIOTHOCTU BELIECTBA OOBEKTA
BBIXOJIHBIC CUTHAJIBI OOHOTO MJIM HECKOJIBKUX IE€TEKTOPOB U3JIYYCHUS, OTIIH-
YaIOIIMIICA TEM, YTO PEHTT€HOBCKOE M3NyYeHHE KOHUEHTPUPYIOT B 30HE,
BKJIIOYAIONIe# TOYKY (4), K KOTOPOil OTHOCSAT TEKYILIME PE3YJbTAThl U3MEpe-
HUIi, pacrojoXeHHO! BHYTpHU uccieayeMoi obnactu (7) obwekra (5), TpaHc-
TOPTUPYIOT BOZHUKAIOUIEE B 3TOH 30HE BTOPHMYHOE UIIYYEHUE K ONHOMY MU
HECKOJIbKUM JeTeKTopaM (6), repemelasl yKa3aHHYIO 30HY, OCYILECTBJISIOT
CKaHMpOBaHME HccaemyeMoit obnactu (7) o6bekTa (5) U MO COBOKYIIHOCTH
3HAYEHUI THTEHCUBHOCTH BTOPUYHOTO U3MYYEHHUS], ITOIY4aeMBbIX C ITOMOIIbIO
OIHOI0 WIN HECKOJBKUX NETEKTOPOB (6) U OTNpenensseMbIX OMHOBPEMEHHO C
KOOpAMHATAMM TOYKH (4) 30HB KOHHEHTPAUUU PEHTTEHOBCKOTO U3TyYeHMUS,
K KOTOPO# OTHOCSAT TEKYIIWE pe3yJbTaThl U3MEPEHMH, CYIAT O IUIOTHOCTH
BelllecTBa OOBEKTA B 3TOM TOUKE U MCIOJIB3YIOT 3HAYEHUS TUIOTHOCTH BMECTE
C COOTBETCTBYIOLLUMH UM 3Haqun;iMM KOOPIMHAT AJIS1 MOCTPOECHUSI KaPTHHBI

pacmpenesIeHuUsT TUIOTHOCTH BellleCTBa B MccaenyeMoil obiact (7) oObekra
(3).

2. Cnioco6 no 1. 1, OTIMYAIOIUMKACS TEM, YTO KOHUEHTPALIUIO PEHTTe-
HOBCKOT'O M3JIy4eHHs B 30He (16), BKIIOYaKolIe TOUKy, K KOTOPOU OTHOCST

TEKYLIHME Pe3y/IbTaThl U3MEPEHMI, paCITOIOXEHHON BHYTPU MCCIIEAyeMO# 00-

JJaCTH O6”bCKTa, OCYLIECTBJIAIOT C IMTOMOILBIO OJHOTO WIN HECKOJIbKUX KOJI-
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nuMatopoB (13, 18), UCToIB3yst COOTBETCTBYIONIECE KOJIUYECTBO PA3HECEHHBIX
B IIPOCTPAHCTBE DPEHTTEHOBCKHMX HMCTOYHUKOB (1), U TpaHCIIOPTUPOBAHHUE
BO3HUKAIOLIETO BTOPUYHOIO M3TYyYeHUSI K OZHOMY WMJIM HECKONBKUM NETEK-
TopaM (6, 20) TakKe OCYIUECTBIAIOT C IIOMOIIBIO OJHOTO WIH HECKOJIBKHUX

KoyutuMatopos (13, 19), npu 3ToM Bce KOJUTMMATOPhl OPUEHTUPYIOT TaK, YTO-

OBI OCH UX HEHTPAJILHBIX KaHAJIOB NEPECECKANIUCH B TOUKE, K KOTOPOM OTHOCST

TEKYLLIUE PE3YIbTATH H3MEPEHMUIA.

3. Cnocob 1o 1. 1, OTIHYAIoIMIACa TeM, YTO KOHLIEHTPALIUIO PEHTTe-
HOBCKOI'O U3Ty4yeHHUs B 30HE (16), BKIIIOYaroled TOUYKY, K KOTOPOU OTHOCHT
TEKYIIIME PE3YNIbTAaThl U3MEPEHUM, OCYLISCTBISIOT C ITOMOUIBIO OTHOM WIN
HECKOJIBKMX PEHTIC€HOBCKHUX IMOJIYIMH3 (21), npeobpa3yolliux pacxoasiiieecs
H3JTyJeHUE COOTBETCTBYIOLUEIO KOJMYECTBA Pa3HECEHHBIX B MPOCTPAaHCTBE
PECHTTEHOBCKUX UCTOYHHUKOB (1) B KBasumapauieibHOE, a TPAHCIIOPTUPOBA-
HHME BOSHHMKAKOIIETO BTOPAUYHOTO U3IYYEHHUS K OTHOMY WIM HECKOJIbKUM Jie-
TekTopaM (6, 20) - ¢ MOMOLIbIO OMHOM MM HECKOJIBKUX PEHTIEHOBCKUX I10-
JaynuH3 (22, 23), ¢GoKycHMpYIOIMX S5TO HU3TYYEHHE Ha OETEKTOpax WK
(G opMHUpYIOIIUX KBa3HnapaJmean6e M3Ty4YeHHEe, P 3TOM BCE PEHTIEHOB-
CKHME TIOJIYJIMH3Bl OPUEHTUPYIOT TaK, YTOOBI UX ONTUYECKUE OCH IEpeceKa-

JIUCh B TOYKE, K KOTOPOM OTHOCSIT TEKYIUME PE3YIbTAThl U3BMEPEHHUA.

4. Cnioco6 no 1. 1, oTIMYAIOMIMIiCS TeM, YTO KOHIIEHTPALIMIO pEHTTe-
HOBCKOTO M3Iy4eHUs1 B 30HE (16), BKiIIOYAIOIIEeH TOUKY, K KOTOPOil OTHOCSAT
TEKYIIME DE3YJIbTaThl U3MEPEHMN, OCYLLIECTBIAIOT C ITOMOIIBIO OXHOM WIN

HECKOJIBKMX PEHTT€HOBCKMX NMOMYINH3 (21), mpeobpasyrolnx pacxoasuieecs
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U3JTy4eHHE COOTBETCTBYIOLLEIO KOJIWYECTBA DPAa3HECEHHBIX B NPOCTPaHCTBE
PEHTTEHOBCKMX MCTOYHHMKOB (1) B KBasumnapaulelbHOE, a TPAaHCIIOPTUPOBa-
HHE BO3HUKAIOIIETO BTOPUYHOTO U3TyYeHHS K OTHOMY WJIM HECKOJIbKUM -
TEKTOpaM (6.)‘ -C 'HOMOLIII:IO OMHOM WIN HECKOJIBKMX PEHTIEHOBCKUX JIUH3 (3),

(OKYyCHPYIOLUUX 3TO U3JIYUYEHHUE Ha AeTeKTopax (6), IPU 3TOM BCE PEHTIEHOB-

CKU€ MONYJIUH3BI U JIMH3bl OPUEHTHPYIOT TaK, YTOOH! MX ONTUYECKIE OCH IIe-

PECEKATNCh B TOUKE, K KOTOPOH OTHOCST TEKYIIME Pe3YIbTaThl U3MEPEHUIA.

5. Cnocob o 1. 1, ominyaomuics TeM, YTO KOHUEHTPAIMIO PeHTre-
HOBCKOTO M3Ty4eHMs B 30He (16), BKIIOYAKOLIEdl TOYKY, K KOTOPOH OTHOCST
TEKYIUUE PE3YIbTATHI U3MEPEHUIH, PACIIOIOXKEHHON BHYTPH UCCIEOYEMO 06-
JIACTH, OCYUIECTBJIAIOT C ITOMOLUBIO HECKOJBKUX DEHTICHOBCKUX IIOJYIUH3
(21), npeobpasyoumx pacxXonsIieecss U3IydeHHe COOTBETCTBYIOLIETO KOJIH-
YeCTBA Pa3HECEHHBIX B IIPOCTPAHCTBE UCTOYHUKOB (1) B KBa3umapauieabHoe,
a TPaHCIOPTUPOBAHHNE BO3HUKAIOILIETO BTODUYHOIO H3IIYYEHUS] K ONHOMY
WIA HECKOJIBKUM JeTekTropaM (20) - ¢ MOMOIIBIO OOJHOIO MJIM HECKOJIBKUX
KOJUIMMATOpOB (19), Npy 3TOM PEHTTEHOBCKME MOJYJIMH3B M KOJUTMMATOPHI
OPUEHTUPYIOT TaK, YTOOBI OTITHYECKHE OCH BCEX PEHTI€HOBCKHUX ITOJTYJIMH3 U
LIEHTPAJIBHBIX KaHAJIOB BCEX KOJUIMMATOPOB MEPECEKATUCh B TOYKE, K KOTO-

PO¥ OTHOCST TEKYIIME Pe3yIbTaThl U3MEPEHHIA.

6. Crtoco6 110 1. 1, OTJIMYAIOIIMIACS TEM, YTO KOHIIEHTPALIMIO PEHTTE-
HOBCKOTO H3JIyYEHHUsI B 30HE, BKIIOYAIOLIEi TOUKY (4), K KOTOPOI OTHOCST
TEKYILIHXE PE3yIbTaThl U3MEPEHUI, pacIIOIOXEHHON BHYTPH UCCIIENYEMOM 06-

JIaCTH (7), OCYHIECTBJIAIOT, HCIIOJB3ysd OOMH WJIM HECKOJIBKO PAa3HECCHHLBIX B
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IIPOCTPaHCTBE PEHTTEHOBCKUX UCTOUHMKOB (1) ¥ COOTBETCTBYIOIIEE KONMHUYe-
CTBO PEHTT€HOBCKMX JHUH3 (2), GOKYCHUPYIOIIMX PACXOUSIIEECS PEHTTEHOB-
CKOE U3TyYeH e KAXKIOro U3 UCTOYHUKOB (1) B Touke (4), K KOTOPOH OTHOCST
TeKYILIMe PE3yJbTaThl M3MEPEHMI, a TPaHCHOPTHPOBAaHME BO3HHKAIOUIETO

BTOPUYHOTO MU3JIYUYCHHUA K OTHOMY WX HECKOJbKUM INCTCKTOPAM (6) ocy1iie-

CTBJISIIOT C ITOMONIBIO PEHTICHOBCKMX JHH3 (3), GOKYCUPYIOLIUX 3TO M3NTyYe-

HUE Ha JeTeXTopax (6) ¥ UMEIOLINX BTOPO (DOKYyC B YKa3aHHOM! TOYKE.

7. Crioco0 1o 1. 1, oTnnyaoimuics TeM, YTO KOHLUEHTPALUIO PEHTIe-
HOBCKOTO HM3Jy4eHMs B 30He (16), BKITIOUAIOLIEH TOYKY, K KOTOPOH OTHOCST
TEKYIIMe PEe3YIbTaThl U3MEPEHUM, PACIIONIOXEHHON BHYTPH HCCIEAYEMOM 06-
JIACTH, OCYINECTBISIOT, MCIOJb3ys OOWH MM HECKOJBKO PA3HECEHHEIX B
IIPOCTPAHCTBE PEHTICHOBCKMX UCTOUHUKOB (1) M COOTBETCTBYIOLIEE KOIUYE-
CTBO PEHTICHOBCKHUX JIMH3 (2), GOKYyCHUPYIOLIMX PACXOAAUIEECS PEHTIEHOB-
CKO€ U3JTydeHHEe KaXKIOro M3 MCTOYHUKOB (1) B TOYKE, K KOTOPOM OTHOCHT
TEKYIIHE pe3yabTaThl U3MEPEHHUM, a TpaHCIIOPTUPOBAHME BO3HMKAIOLIETO
BTOPUYHOTO M3JIydeHHUs K ONHOMY MJIM HECKOJIBKUM AeTeKropaMm (6, 20) ocy-
LIECTBISIOT C ITOMOIIBIO KommMafopOB (15, 19), OpMEHTUPYEMBIX TAaKUM 00-
pa3oM, yTOOBl ONTHYECKUE OCHU MX LIEHTPAIbHBIX KaHAJIOB IEPECEKAINUCh B

YKa3aHHOM TOYKE.

8. YcTpoiicTBo it MONTy4eHUs M300paXeHUs BHYTPEHHEN CTPYKTYPHI
06BEKTA C UCTIONIB30BAHUEM PEHTTEHOBCKOTO M3JIydeHusl, CoIepxKallee cpel-
CTBO nosuuuoHuposanus (10) uccrexyeMoro o6bekTa (5), PEHTI€HOOINITHYE-

CKYI0 cucTeMy (8), cpencTBa IjiI OTHOCUTENBHOIO IEpeMELIEHNs CPEaCTBa
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ro3uioHuposanus (10) uccnenveMoro o0bpeKTa (5) U pEHTTEHOONITUYECKON
cucteMnl (8), cpenctBo (12) misg o6paboTku ¥ oToOpakeHUss MHGOPMaLuUH,
OTJIMYAIOIIeeCs TEM, YTO PEHTTeHOONTHYeCKask cucTteMa (§) COAEPXUT ONMH
WIN HECKOJIBKO PEHTTe€HOBCKMX MCTOYHUKOB (1), CpencTBa Uil KOHLEHTpa-
UMK (2) U3Ty4eHUS YKa3aHHBIX OJHOTO WIM HEeCKOJBbKUX PEHTTEHOBCKUX MC-
TOYHMKOB (1) B 30HE, BKIIOUaouIei TOUKy (4), K KOTOPOM OTHOCAT TEKYLUUE
pe3yJIbTaThl U3MEPEHMIT, OTHO WIH HECKOJIbKO CPeACTB (3) Ui TPAHCIIOPTH-
POBaHUsA Bbzﬂnxammero BTOPHUYHOTO M3JIyYEHMUS] U DPACIOJIOKEHHBIE Y UX
BBIXOJIOB JETEKTOPHI (6) 3TOTO U3IYUYECHMS, BHIXOIBI KOTOPBIX MOJKIIOUEHBI K
cpenctBy (12) mns o6paboTku u oToOpaxkeHUsT UH(POPMALIMU, CO CPEIACTBOM
nosunmonupoBanus (10) uccnemyemoro 06561(’1“?, (5) ¥ PEHTTEHOOIITUYECKOM
cucremoil (8) cess3aHbl AaTyuky (11) W1 onpeneneHUss KOOPAUHAT TOYKH (4),
K KOTOpPOM OTHOCST TEKYIUME pe3yJbTaTbl MU3MEPEHUMN, PAaCIOJIOXEHHON
BHYTPH uccienyeMoi obsactu (7) obbvekra (5), NOAKIIOYEHHBIE CBOMMHU BBI-

xoxami K cpencty (12) mist o6paborku ¥ oToOpaxeHust UHPOpMaLIuu.

9. YcrpoiictBo 1o II. 8, oTiMyaronieecsd TeM, YTO PEHTICHOOITHYE-
CKasl CUCTeMa COOEPXKUT HeCKoano PEHTTeHOBCKMX UCTOYHMKOB (1; 17), ka-
XIOe U3 CPEICTB JUISI KOHLEHTpAllMM UX U3JIydyeHHsd B 30He (16), BKiIOYAI0-
IIIe# TOYKY, K KOTOPO# OTHOCST TEKYLIUE PEe3YJIbTaThl U3MEPEHUM, U CPENCTB
JUTS TPAHCIIOPTUPOBAHHUS BOZHUKAIOIIETO B HEW BTOPUYHOTO U3JIYYEHUS K JIE-
TeKkTopam (6; 20)BbImosiHEHO B BuOe Koummmaropa (13, 15; 18, 19) ¢ kanana-
MU, OPUEHTUPOBAHHBIMM B 30HY (16) KOHLIEHTPALIMX U3JTYYEHUS PEHTIEHOB-

CKMX HCTOYHHMKOB, IIpU 3TOM OIITHYECKHE OCH LCHTPAJIbHBIX KaHAJIOB BCEX
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KOJUIUMATOPOB NEPECEKAIOTCA B TOUYKE, K KOTOpOﬁ OTHOCSAT TCKYLIHNEC PE3YJIb-

TaThl UBMECPEHUM.

10. YcrpoiicTBo 1o 1. 9, oTMyarouieecd TEM, YTO BXOASUINE B COCTaB
PEHTTEHOONTUYECKO CHUCTeMbl PEHTTEHOBCKME UCTOYHUKHU (1) sBisioTCs
KBa3UTOUEUYHBIMHM, a KoUtuMartopsl (13, 15) uMeroT KaHalbl, CPOKYCUPOBaH-
Hble Ha 9TUX UCTOYHHUKAX U paCcXOIsIIMecsl B CTOPOHY CPEICTBA NO3ULIMOHH-
pOBaHHUS HCCIenyeMoro obnsekTa (5), MEXIY BBHIXOZOM KaXIOro pEeHTICHOB-
ckoro wucTouyHuka (1) ¥ BXOIOM COOTBETCTBYIOLIEro Kosmmmaropa (13)

pacrojioxXeH 3KpaH (14) ¢ OTBEPCTUEM.

11. YcrpoiicTBo 110 1. 9, oTIMyaroleecsd TeM, YTO BXOISIIME B COCTaB
PEHTTEHOONTUYECKON CHUCTEMBI PEHTTEHOBCKME MCTOYHHUKHM (17) sBnsiorcs
MIPOTSDKEHHBIMH, a KoJutuMatopsl (18, 19) MMeroT KaHallbl, CyXarollluecs B

CTOPOHY CpeNCTBa ITO3UIIMOHNPOBAaHUA UCCIIENYEMOTO o0BeKTa.

12. YcrpoiicTBo 110 1. 8, oTVIMYalouieecs TeM, YTO BXOIIIINE B COCTaB
PEHTIEHOOITUYECKON CHCTEMbl PEHTI€HOBCKME MCTOYHMKH (1) sBIAIOTCA
KBa3UTOYEUHBIMHU, KaXKIO€ M3 CPENCTB UL KOHLUEHTPAUMH PEHTIEHOBCKOTO
u3nydeHus B 30He (16), BKIOYaIOUIEH TOYKY, K KOTOPOM OTHOCAT TEKYLIHEe
pE3yAbTaTHl M3MEPEHHUM, BBHINIOTHEHO B BUAE PEHTTEHOBCKOM IOJIYIHMH3bI
(21), mpeoGpa3yrolieit pacxoasieecss U3Ty4eHHE COOTBETCTBYIOLIETO UCTOY-
Huka (1) B KBazunapajUleJbHOe, a KaXA0e U3 CPelCTB IS TPaHCIIOPTUPOBA-
H¥sl BO3HMKAIOIIETO BTOPUYHOTO M3/yUeHUs K OeTeKTopy (6) - B BUOE DEHT-

TEHOBCKOM TMOJMYIUH3B! (22), GOKYyCUpPYIOLIEH 3TO MU3TYyYCHHE Ha NETEKTOpE
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(6), IpM 3TOM OTITUYECKME OCH BCEX PEHTIEHOBCKHUX IOJYJIMH3 NIEPECEKAI0TCS

B TOYKE, K KOTOPO# OTHOCSIT TEKYILUE PE3YIbTATH U3MEPEHUH.

13. YcTpo#cTBO 1O I1. §, OTIMYaoIeecs TeM, YTO BXOISLIME B COCTaB
PEHTTEHOOIITUYECKOM CHCTEMBI DEHTT¢HOBCKME HCTOYHUMKHU (1) sBisiorcs
KBa3UTOYEYHBIMH, KaXI0€ U3 CPEACTB Il KOHLEHTPALMU PEHTICHOBCKOIO
u3TyyeHus B 30He (16), BKIOYAIONIEH TOYKY, K KOTOPOH OTHOCAT TEKYIIHE
pe3yiIbTaThl M3MEPEHM, BBINOTHEHO B BHAE DPEHTTEHOBCKOU TIOJIYIMH3BL
(21), npeobpasymolieil pacxonsueecss U3ay4YeHHe COOTBETCTBYIOLIETO UCTOY-
Huka (1) B KBasUIIapaJUIEIbHOE, a KaXI0€ U3 CPEACTB WIS TPAaHCIIOPTHUPOBa-
HMS BO3HMKAIOLIETO BTOPUMYHOIO H3IYYEHUS K HETEKTOPY - B BUIE PEHTIE-
HOBCKO¥ MOJTYINH3H (23), hopMupyoleid KBasuapauIeJbHOE U3TyYeHHE U
nMerolei ¢okyc B 30He (16) KOHLIEHTpALMU PEHTI€HOBCKOTO M3TY4YEHHS],
IIPY 3TOM ONTUYECKHE OCH BCEX PEHTTEHOBCKUX ITOJIYJIMH3 MEPECEKAlOTCA B

TOYKE, K KOTOPOI1 OTHOCST TEKYILUE PE3Y/IbTaThl H3MEPEHUIL.

14. YcrpoiicTBo 1o 1. 8, OTIMYaroleecs TeEM, YTO BXOASIINE B COCTaB
PEHTTEHOONTUYECKON CUCTEMBI PEHTTEHOBCKME HMCTOYHMKH (1) sABsIOTCA
KﬁasnToqequan, KaXIoe U3 CPEICTB JUISI KOHLEHTPalUMU PEHTI€HOBCKOIO
U3Nnyd4eHus B 30He (16), BKIIOYAIOLIER TOUKY, K KOTOPOM OTHOCAT TEKYyIIHE
pe3yJIbTaThl M3MEPEHUI, BHIIOJIHEHO B BUAE PEHTIEHOBCKOW IOJYJIHH3BI
(21), npeobGpasyromuieit pacxonsiiueecs U3JIyYeHHE COOTBETCTBYIOLIETO UCTOY-
HuKa (1) B KBazunapasuieabHOE, a KaXI0€ U3 CPeACTB JIsI TPaHCIIOPTHPOBa-
HUS BO3HMKAIOIIETO BTOPUYHOTO U3IyYEHHUS K JIETEKTOpY (6) - B BUIE PEHT-

TEHOBCKOM JMH3HI (3), (DOKycUpyIolleil 5T0 M3Iy4eHHe Ha JeTeKTope (6) u
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MMEIOLIEi BTOpOit GOKYC B 30HE KOHLEHTpauu# (16) pEHTTEHOBCKOTO M3y~
YeHMsI, ONITHYECKUE OCH BCEX PEHTTEHOBCKUX TOJY/IMH3 M JIMH3 NI€PECeKaroT-

Cd B TOYUKE, K KOTOpOﬁ OTHOCST TEKYIUUEC PE3YJIbTAThI I/I3M€pCHI/Iﬁ.

15. YeTpoicTBO MO 1. §, OT/IMYAIOLIEECs TEM, YTO BXOISIIIME B COCTAB
PEHTTEHOONTHYECKOM CHCTEMBI PEHTTCHOBCKHE MCTOYHMKM (1) sBIIOTCA
KBa3UTOYEUHBIMHU, KaXIO€ U3 CPEICTB I KOHUEHTPAUUKM PECHTIC€HOBCKOTO
uatydeHus B 30He (16), BKIIOYaolleil TOUKY, K KOTOPO OTHOCAT TEKYILHE
pE3YyJIbTaThl M3MEPEHUM, BBHITOTHEHO B BHAE DPEHTICHOBCKOH IIOJYJIMH3BI
(21), npeobpasyiolleit pacxosuieecs U3Iy4eHUE COOTBETCTBYIOIIETO UCTOY-
HMKA B KBa3WIIApaUIEIbHOE, a KaXkIoe U3 CPEIACTB I TPAHCIIOPTHPOBAHHUS
BO3HUKAIOLIETO BTOPUYHOTO H3Ty4eHHs K geTekTopy (20) - B BUAe KOJLIMMa-
topa (19) ¢ KaHaiIaMu, PacXOLSLUUMHMCH B CTOPOHY COOTBETCTBYIOLIETO [€-
TEKTOpPa, ONTHYECKHE OCHU BCEX PEHTTCHOBCKMX JIMH3 W NOTYJIMH3 M LEH-
TPaIBHBIX KaHATOB KOJUIMMATOPOB IIE€PECEKalOTCI B TOYKE, K KOTOpOH

OTHOCHT TEKYILIME PE3YJAbTAThI H3MCp€HI’[ﬂ.

16. YcTpoiicTBO 10 11. 8, OTJMYAIOLLEECS TEM, YTO BXOAAIIME B COCTAB
PEHTTEHOONTHYECKON! CHCTEMBl PEHTITCHOBCKME MCTOYHUMKHU (1) sBISIOTCA
KBa3UTOUEYHBIMM, KAKIOE U3 CPEACTB WISl KOHLUEHTPALlMK PEHTIEHOBCKOIO
U3Tyd4eHus B 30He (16), BKIIOYAIOIIEH TOUKY, K KOTOPOM OTHOCAT TEKyIIHe
pe3yabTaThl M3MEPEHMUI, BHITOJHEHO B BHIE DPEHTIEHOBCKOW MOJYJIMH3BI
(21), npeobpasyioleil pacxonsileecs U3IyJyeHUe COOTBETCTBYIOLIETO PEHT-
TFeHOBCKOI0 MCTOYHMKA B KBasumapaiejbHOE, a KaXnoe U3 CPeACTB id

TPAHCIIOPTUPOBAHUA BO3HHUKAIOILIEIO BTOPHUYHOIO U3JIYUYEHHUST K HOETCKTODPY
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(6) - B Bune Koyutmartopa (15) ¢ kaHanamu, CXODAMMUCA B CTOPOHY COOT-
BETCTBYIOLIEro AETEKTOPA, ONITUYECKIE OCH BCEX PEHTICHOBCKMX IOJYJIMHS H
[IEHTPTBHBIX KAHATOB KOJUIMMATOPOB MEPECEKAIOTCA B TOUKE, K KOTOpOIii

OTHOCST TEKYIIHE PE3YIIBTATHI I/I3MepeHI/II7L

17. YCTpOMCTBO MO M. 8, OWIMYaloLIeecs TEM, YTO BXOIAIIME B COCTAB
PEHTTEHOOITHYECKON CUCTEMbl PEHTTEHOBCKMEC HCTOTHMKU (1) saBnsOTCH
KBa3UTOYEYHBIMU, KAXKIOE U3 CPEICTB I KOHUEHTPAUUY PEHTTCHOBCKOTO
M3JIyYEHMs B 30HE, BKIIOYAIOIEH TOYKY (4), XK XOTOPO# OTHOCST TEKYIIKE pe-
3yJIbTAThl UI3MEPEHUM, BEIOJTHEHO B BUIC PEHTIeHOBCKON NMH3H (2), (oky-
CHpYIOIIEH pacxoisiieecs U3yYeHNE PEHTTEHOBCKOTO NCTOIHMKA (1), a ka-
XIO€ M3 CPEeICTB JUIS TPAHCIIOPTHPOBAHUS BO3HHMKAIOLIEIO BTOPUIHOTO
M3Iy4eHUsT K JeTekTopy (6) - B BUIE PEHTIeHOBCKOI JMH3HI (3), dokycH-
pYIOIIEH TO M3Ty4eHHE Ha COOTBETCTBYIOLIEM AETCKTOPE, OIITMYECKHUE OCU
BCEX PEHTICHOBCKUX JIMH3 MIEPECEKAIOTCA B TOUKE, K KOTOpOM OTHOCAT TEKY-

1I1€ PEe3yIbTaThl U3BMEPEHHU.

18. YeTpoitcTBo 1o 1. 8, oTanyalolleecs TeM, YT0 BXOLSUINE B COCTAB
PEHTI€HOONTUYECKON CHUCTEMBI péHTreHOBCKne UCTOUYHUKU (1) SABIAIOTCS
KBa3UTOUEYHBIMY, KaXKIO€ M3 CPEICTB I/ KOHLUEHTpalMu PEHTTCHOBCKOTO
u3nydeHus B 30He (16), BKIOYaroUei TOUKY, K KOTOpOI OTHOCAT TEKYIIHUE
pe3yIbTaThl U3MEPEHUH, BHIIIOJHEHO B BUIC PEHTTEHOBCKOH TMH3HI (2), do-
KyCHPYIOIIEH pacxoIsileecss M3My4yeHue PEHTICHOBCKOTO ucroyHuka (1), a
KaXIOE€ W3 CPENCTB Ui TPAHCIOPTMPOBAaHMS BOZHMKAIOLIETO BTOPHIHOTO

M3MyueHMs] K JeTeKTopy (6) - B BUIEe KOJIMMaropa (15) ¢ xaHaJI1aMHu, CXOIs-
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LIUMHCI B CTOPOHY COOTBETCTBYIOLICIO JIETEKTOpa, ONTHYECKUE OCH BCEX
PEHTIC€HOBCKMX JIMH3 U HEHTPAIBHBIX KaHaJI0B KOJUIMMATOPOB IICPECEKAIOTCA

B TOUKe, K KOTOPOi OTHOCST TEKYILUE PE3YIbTAThl U3MEPEHHH.

19. YerpoiicTBo 1o 1. 8, omnyarouieecs TeM, YTO BXOAAIINE B COCTaB
PEHTTEHOONTUYECKON CHUCTEMBI PEHTTCHOBCKME HMCTOTHUKH (1) saBasroTCcA
KBa3UTOUYEYHBIMH, KaXI0€ U3 CPEACTB ISl KOHLEHTpAlUMy PEHTTCHOBCKOTO
u3nydeHus B 30He (16), BKIoyawolIen TOUKY, K KOTOPOM OTHOCAT TEKYLINE
pe3y/nbTaThl U3MEPEHMH, BBIITOJIHEHO B BHIC PEHTIeHOBCKOM JIMH3H (2), do-
KYCUPYIOILEH pacXosilieecd U3JTyYeHHe PEHTTCHOBCKOTO MCTOYHMKA (1), a
KaXI0€ W3 CPEICTB VI TPAaHCIIOPTMPOBAHUS BO3HUKAIOLICIO BTOPUYHOIO
U3IydeHus K getektopy (20) - B BUzE KOIMMATOpa (19) ¢ xaHaJ1IaMH, pacxo-
JSIIMMUCS B CTOPOHY COOTBETCTBYIOILETO IETEKTOPAa, ONTHYCCKUE OCH BCEX
PEHTTEHOBCKUX JIMH3 M LIEHTPAIbHBIX KaHAJIOB KOJUIMMATOPOB IIEPECEKAIOTCA

B TOYKE, K KOTOPOM OTHOCAT TEKYIINE PE3Y/IbTAThl U3MEPEHUI.
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