BOJIOKa Mapku BP5 umeeT npucaaxky peHHs, YTO MOBBIIIAET
ee IJIACTUYHOCTh B OTOXKKEHHOM COCTOSIHMM M JOIYCKaeT
XOJIOJHYIO HABUBKY CIIUpajell SMUTTEPOB.
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Puc. 4. 3aBMCMMOCTb 31EKTPUYECKOrO COMPOTMBIIEHMS OT CyMmap-
HOrO BpPEeMEeHW Harpesa OJjisi SMUTTEPOB, U3rOTOBNEHHbIX N3
BOJIbPaMOBOIi NpoBosiokn Mapok BA n BP5 gnametpom 300 Mkm
npY pasnnyHbiX 3HAYEHUSIX Toka Hakana

Om

6A

ConpoTHBIIEHHE SMUTTEPA,

13 OpeaAcCTaBJICHHOTO rpa(bm(a BUAHO, YTO ITOCTPOCHHBIC
3aBUCHUMOCTH o6na21a}0T CXOXHUM XapPaKTCPOM.

B pesynbpTaTe BBINOIHEHHOW pabOTHI OBbIIA OMpeaeeHa
METOJMKA OLIEHKU pecypca MPSIMOHAKAIBHBIX BOJIbHPaMO-
BBIX AMUTTEPOB PEHTIEHOBCKUX TPYOOK, a TaKkKe YCTaHOB-
JieHa TpaHULA UX pabOTOCIIOCOOHOCTH, COOTBETCTBYIOLIAS
W3MEHEHUIO 3JIeKTpudecKkoro conpoTtusiennus Ha 20 % ot
MEPBOHAYATILHOTO 3HAYCHUS. YCTAHOBJICHO, YTO BOJIb(pa-
MOBas HUTb Mapku BPS5 ¢ mpucankoil peHust He IaeT cylue-
CTBEHHOT'O YBEIMUYEHUS pecypca 3MUTTEpa, YTO, B CHITy CTO-
MMOCTHBIX XapaKTEePHUCTHUK, AelaeT ee MPUMEHEeHHEe B Kaue-
CTBE MaTepHalla SMUTTEpa PEHTTEHOBCKON TPYOKHM Heleme-
COOOpa3HBIM.
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M.A. KapsirnH

CocTosiHMe 1 nepcrnekTUBbI Pa3sBUTUA METOAOB U CPeacTB
HEUHBa3MBHOIo U3MepPEeHUsi HaNpPSXKeHUs1 HA PeHTreHOBCKUX TpyGkax

AHHOTALHSA

Cratbs MocBAIIeHa 0OCYXKIECHHIO MPOOJIEMbl U3MEPEHUSI AHOJAHOTO HANPSDKEHHsS. HA PEHTTeHOAMAarHOCTHYECKUX anmaparax pajua-
LIMOHHBIMU MeToAaMu. [IpoaHann3upoOBaHO COCTOSIHUE OTEUECTBEHHOI'O MapKa HEMHBA3MBHBIX KUIOBOJIBTMETPOB, 3apErUCTPUPOBAH-
HBIX B ['0CcyaapcTBEHHOM peecTpe CpeICcTB u3MepeHuil. PaccMoTpeHbl paboThl pOCCUHCKUX MCCIeOBATENEH, 3aHUMABIIMXCSL TPOOIeMOi
HEMHBA3MBHOI'O U3MEPEHHs aHOJHOI'O HANPSIKEHUS. BBISBICHBI OrpAaHUYCHUS U HEIOCTATKH M3BECTHBIX METOOB M3MEPEHUS.

TpeboBanus Caunllun 2.6.1. 1192-03 [1] npeanuceiBaroT
KOHTPOJUPOBATH PSi/I MAPAMETPOB PEHTI€HOANATHOCTHYEC-
KHUX allapaToB, OAHUM U3 KOTOPBIX SBISETCS HATPSDKEHUE
Ha PEHTTeHOBCKOU TpyOke. B ycrnoBusx neueOHo-mpoduiak-
TUYECKUX YUPEXKICHUH M3MEpPEHHe aHOIHOTO HAaIpPsHKEHUS
KOHTaKTHBIM METOJOM IPAaKTUYEeCKH HEBO3MOXKHO BCIIE-
CTBHE TPYIHOAOCTYIMHOCTH BBICOKOBOJIbTHBIX IIeTIeH arma-
paTa U CIOKHOCTH IOJKJIIOUEHHS] U3MEPUTEIBHOIO 000py-
JIOBAHUS, TIO3TOMY JUIS KOHTPOJISI AaHOTHOTO HATIPSIKCHUS
WCIIOJIB3YIOTCS PaIUallMOHHbBIE KIITOBOIBTMETPBI. TpeboBa-
HUS K paAUallMOHHBIM U3MEPUTEIISIM AHOIHOTO HAMPSIKEHUS
npeacrasieHsl B crangapte MOK 61676 [2]. Kontpons pa-
JIMAoOHHBIX apaMeTpoB PJIA ocymiecTBisioT opranmusa-
LMY, IMEIOIINE JTUICH3MH Ha 3TOT BUJ AesiTenbHOoCcTH. Heoo-
XOJIMMBIM YCIIOBHEM JIUIEH3NPOBAHUS M3MEPHUTEIbHBIX J1a-
OopaTopuii SBISIETCS HATMYHUE CIIELMATU3UPOBAHHOTO 000-
PYJIOBaHMUsI, TOMYIIEHHOTO K NCIOJIb30BaHuI0 B PD. OgHako

HOMEHKJIATypa CPEICTB M3MEPEHUH paauaiMoHHBIX Mapa-
METPOB, BHECEHHBIX B [ OCyTapCTBEHHBIN peecTp CPEICTB
m3mepennii PO (mamee — 'ocpeectp), orpannyueHa u He mMOI-
HOCTBIO OTBEYAET COBPEMEHHBIM TpeOOBaHUSM.

B ¢eBpane 2013 roga B ['ocpeecTp 3aHECeHBI yHUBEPCATb-
HBIE TO3UMETPBHI 1151 KOHTPOJIS TApAMETPOB PEHTIE€HOBCKUX
ammapatoB npousBojicTBa «RTI Electroniks AB» (ILIserwst),
takue kak «RTI Piranha» u «RTI Cobia Smart R/F». TTpu-
6opsl cepun «RTI Piranha» ocymecTBisiror u3mMepeHus Bce-
r'O CIIEKTPa MapaMeTPOB, IIPEICTABIECHHBIX B 11a0.1. 1. Pe3ynb-
TaThl oTOoOpaxkaroTcs Ha [I9BM ¢ momolpio mporpaMmMHo-
ro obecrieueHust Ocean, MO3BOJIAIOLIETO OTHOBPEMEHHO Ha-
Or01aTh 32 BCEMU pe3yJbTaTaMM HU3MEPEHUM U JIETKO
skcnioptupoBath ux B Exel. CBs3b mo3umerpa c [I9BM opra-
Hu3yeTcs 6o ¢ momoibio Bluetooth, mmbo mocpencTBom
USB-kabens [3].

«RTI Cobia Smart R/F» — mpocToii mpubop a1t KOHTPO-
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JIS OCHOBHBIX JJIEKTPUYECKUX U PATUAIIHOHHBIX TAPAMETPOB
MEIULMHCKUX PEHTI€HOBCKUX ammnapartoB. Bce nsmepeHus
MIPOMU3BOJATCS C MOMOIIBIO OJHOT'O YCTpoiicTBa U 0TOOpa-
JKAIOTCS Ha IIMPOKOIKPAHHOM LIBETHOM JucIuiee. JeTekTop
BCTpOeH B Kopiryc npubopa. OCHOBHBIE XapaKTEPUCTUKU
«RTI Cobia Smart R/F» npuseneusl B maon. 1.

ITpubop «Nomex» (Homep B ['ocpeectpe Ne 14958-95)
npousBojictBa «PTW-Freiburgy (I'epmanusi) siBisiercss yHU-
BEpCAJIbHBIM BBICOKOTOYHBIM JO3UMETPOM, MOTPELUIHOCTh
U3MEPEHUs 103bl cocTaBiseT 1,5 %, MOrpelHocTh u3Mepe-
Hus aHogHOTO HanpspkeHus — 0,75 % wmm 0,5 kB [4]. Cxemo-
TEXHUYECKOW OCOOEHHOCTBIO TIOCTPOCHHUSI TpHOOpa SIBIISET-
csl pa3MellleHre B €IMHOM KOPIyCe JJIEKTPOHUKU U JeTEK-
TopHOH MaTpuibl. [Toakmtouenue BoinonHsercs yepe3 USB
HanpsiMyto k HOyTOyky win k T1K. TIpubop Moxer OBITh
UCTIONB30BAaH JJIs1 KOHTPOJIS [TapaMeTPOB aIIapaToB I PeHT-
reHorpaduu, peHTTeHOCKOITUH, CTOMATOJIOTUH, KOMITBIOTEP-
HOI ToMorpaduu u Mammorpaduu. [Tapamerpsl, usmepsie-
Mble « Nomex», puBeieHbI B mabi. 1. [Ipnbop cooTBeTCTBY-
€T BCeM TPeOOBAHUAM CTaHIApTa [2], HO CpOK JeHCTBUS pe-
TUCTpALlMOHHOTO cBUaeTenbcTBa ucrek 01.05.2007 r.

Kommnext «DIAset UNIVERSAL X-ray QC» nmpousBoa-
crBa «PTW-Freiburg» (I'epmanus) 3apeructpupoBas B ['oc-
peectpe CU P® mog Ne 34724-09. J{aHHBIN KOMIUIEKT MIpE-
crasineH go3umerpoM «DIADOS E» u n3MepuTensHbIM MPH-
6opom «DIAVOLT UNIVERSALY, KOHTpOIUPYIOIINM
napaMeTpbl peHTIeHOBCKOTo u3nyueHust (maoba. I). Tpubo-
pp1 «DIAVOLT UNIVERSAL» umeroT pa3zbem JUTsl TOIKITIO-
yeHus ocuwtorpada u uepes unrepgeiic RS-232 moryT mo-
KITFOYaThCsl K KOMIBIOTEpY. [IpoTokoil oOMeHa JaHHBIMU
MOJJIEPKUBACTCS CIIEIHATU3UPOBAHHBIM ITPOTPAMMHBIM
obecrieuennem DiaControl [4]. YcTpolicTBo obecrieunBaer
KOHTPOJIb MyJbcaliii 1 GOopMBbl KpUBOWH AaHOAHOTO HAIpS-
JKEHUSL.

Omuumy 13 Hanbolee YacTo MPUMEHSIEMbIX TPUOOPOB B
OpPraHu3aLMsIX, OCYILECTBISIIOLINX PaIUAIIIOHHBI KOHTPOJIb
MapaMeTpoB MEIULIMHCKON TeXHUKU B PD, SBISAIOTCA HEMH-
Ba3UBHBIN peHTreHoBckuii Tectep «Unfors Xi» (Homep B
Tocpeectpe Ne 35046-07) wnu npudop «Unfors Mult-O-
Meter» (Ne 35047-07 B Tocpeectpe). I1pudop «Unfors Xix»
obecrieynBaeT M3MEPEHNE CPETHETMKOBOTO AaHOAHOTO HATIPSI-
JKeHUs B nuamnaszoHe ot 22 go 160 kB ¢ morpemHoctsio 3 %
(mabn. 1) [5]. Onnaxo «Unfors Xi» He oTBeuaeT BceM Tpebo-
BaHUAM K 000PYIOBAHUIO TSI KOHTPOJIIS SKCILTyaTaAllMOHHBIX
MMapaMeTpoB, MPEAbIBISICMBIM HOPMATUBHBIMH TOKYMEHTA-
MH [2], Tak KakK C €ro IMOMOIIBI0 HEBO3MOKHO OTPEICINUTh
3HAYEHUE MPAKTUIECKOT0 IMMKOBOTO HanpspkeHnst. Cpox ek -
CTBUS CBHUIETEIBCTBA O BHeCeHUU B ['ocyaapcTBeHHBIN pe-
ecTp cpeacTtB usmepenuit PO ucrek 1 utonsa 2012 r. u mpo-
JITIEH He OymeT.

B T'ocpeectp (Ne 22584-02) 3aHEeceH TOIBKO ONHWH IPH-
60p oteuecTBeHHOTO Mpon3BoacTBa — YKPIX, paspaboran-
HbI 1 BeIyckaemblii HITL[ MmeauimHCcKoOM pagnonoruu co-
BMecTHO ¢ 3A0 «AMUKO». YKPIX usroraBnuBaercs B
Tpex BapHaHTaX: IOPTATUBHBIM — MEPBBIA BapUAHT, C BO3-
MOHOCThIO nmonkittoueHusa Kk KITK — BTopoit BapuaHT u ¢
noakiodenneM k [1K — tperuii [6]. JanubIit mpubdop mo3Bo-
JISIET M3MEPSITh BETMIMHBI AaHOTHOTO HATIPSDKEHI S, TAKHE KaK:
3 dexTHBHOE MUKOBOE HANpshKeHUe k Vp,, (1epBblil Bapu-
AHT), CPEIHENMKOBOE HaINpsDKEeHUE k Vp U MpaKTHYeCcKOe Mu-
KOBOe HampsbkeHue PPV (BTOpoi M TpeTHil BapUaHTHI), a
TaKOKe PsI APYTUX BEIMYMH, YKa3aHHBIX B mao.. 1.

OnHaKo ecTh psig OrpaHUYeHU Tpu paboTe ¢ peHTreH-
tectepoM YKPOX. Taxk, Hanpumep, B [7] 3KcITIepuMeHTaITb-
HO TIOKa3aHO, YTO MPH BBEICHUH JOMOJIHUTEIBHON (PrTh-
Tpaluy U3TyYEeHUs MOKA3aHUS KUJIOBOJIBTMETPA PACTyT
IIpYU HEM3MEHHOM 3HAYEHHUM «YCTaBKW» aHOIHOTO HAIps-
KEHUS.

Tabauya 1
OCHOBHbIE XapaKTePUCTUKU HEUHBA3MBHbIX NPUGOPOB KOHTPONS PaAUALMOHHbIX NapamMeTPOB PEHTFeHOBCKMX annapaTtos
Mov6 RTI Piranha RTI Cobia Nom DIAVOLT Unfors Xi YKP3X
prbop R/F&M 657 Smart R/F omex UNIVERSAL ors Al (,2,3)
MapameTp
kVpmax, kVpmax, kVpmax, kVpmean,
AHoaHOE Snavenne kVp kVp kVpmean, PPV | kVpmean, PPV|  kVpmean kVpef, PPV
HanpsxeHve HnanasoH, kB 35...155 (18...49) 38...155 50...150 22...150 22...160 40...125
MorpelwHocTtb, % + 1,5 (0,7 kB) +2 +0,75 +25 +3 +5
BosayliHas [Ownana3soH, I'p 15 10°°...1000 400 107°...1000 | 3 10°...0,005 | 50 1075...50 | 10 107°...9999 104..0,3
Kepma MorpewHocTtsb, % +5 +5 +1,5 +4,0 +10 + 20
Mowwocte | nyanason, Mp/c 1510©..450 | 40010..100 | 5010°..5 | 5010%..50 |10 10%..1000| ©::290;
BO3AYLUHOM P/mMuH
Kepmbl MorpeLHocTb, % +5 +5 +5 +0,5 +10 +20
Bpems OunanasoH, ¢ 1074...2000 0 mc...2000 ¢ - 3 107...999 1072...999,9 102...10
MorpelwHocTb +1
3KCMO3ULMM , B
% (MC) £1 (+0,33) £(0.3) 3 5
JnanasoH 1...65535 1...9999 - - 1...9999 -
KonunyectBo
VIMMY/IbCOB MorpelHocTb, + 1 +1 _ _ _ _
UMNYALC
AdnanasoH, mm Al 1,00...14,0 1,2...14,0 - - 1,0...14,0 -
CIo (HVL) +10 % unn
MorpelwHocTb + 0,2 mm Al 0.2 mm Al - - - -
MonHas dunanasoH, mm Al 1,5...38 - o 40 - - -
bunbTpaums MorpewHocTb +0,3 MM Al - - - - -
Homep no lNocpeectpy CU PO 52569-13 52568-13 14958-95 34724-09 35046-07 22584-02
Cpok peiicTBig CBMAETENECTBA 31.01.2018 1. 31.01.2018 r. | 01.05.2007 r. | 01.09.2014 r. | 01.07.2012 r. | 01.11.2012 r.
06 yTBepxaeHun Tuna CU
MEIVMLMHCKAS TEXHUKA. 2013. Ne 5 (281) 25




Kpome Toro, pesynbTaTbl U3MEPEHUN OKa3bIBAIOTCS
YyBCTBUTEIBHBIMU K (hOKYCHOMY paccTosiHuto. B [8] oT-
MEYaeTcs, YTO ONTUMAIBHBIM AJISI U3MEPEHUs] AaHOTHOTO
HaIpsDKEHUs SIBISIETCSl paccTOsIHUE | M, U U3MEpeHus pe-
KOMEHJIYEeTCsI OCYIIECTBIISITh B TeX e ycinoBusx. [Ipu ma-
JBIX aHOJHBIX TOKaxX TPYOKU HEOOXOIUMO YMEHBIIATH
(bokycHOe paccTosiHUE, a MPU OOJBINTUX TOKAX — YBEJIMYH-
BaTh. Ha mpaxTuke 3Haue€HUE aHOAHOTO TOKA, KaK MPaBU-
710, HEU3BECTHO U Ha coBpeMeHHbIX P/IA U mamaTHBIX an-
napaTtax BapbUpyeTCs B OYEHb IIUPOKHUX Mpeaenax. ITo
TTOJIOKEHUE YCIOKHSET MPOLIECC N3MEPEHNM, TaK KaK ISt
Pa3HBIX «YCTABOK» HAIPSDKEHUS MPUXOIUTCS ITOJIOUPATH
ONTHMaJIbHOE (DOKYCHOE PACCTOSIHUE, UTO MOXKET OKa3aTh-
Cs1 HEBBIIIOJHUMBIM, HAIIPUMED, NIPU KOHTPOJIE KOMITbIO-
TepHbIX ToMorpados. Tem He MeHee OTeueCTBEHHAs pas3-
paboTka Hanula MHUPOKOe NPUMEHEHHE B TPAKTUKE KOHT-
pOJIs MapaMeTPOB PEHTTEHOBCKUX AUATHOCTUYECKUX all-
mapaToB, IpeXae BCero O6imarogaps OTHOCUTEIBbHOM
MPOCTOTE YCTPOMCTBA U €T'0 CPABHUTEITLHO HU3KOW PBIHOY-
Holt crouMocTH. K coxanenuro, cpok AeiicTBUS CBUAETENb-
CTBa O BHeceHUH B ['ocynapcTBEeHHBIN peecTp CPencTB U3-
Mepennit PO na YKPOX wncrek 01.11.2012 r.

Taxum o6paszom, mo cocrossHuro Ha ¢eBpans 2013 roma
TOJIBKO TPU MPUOOpaA T HEM3BA3UBHOT'O M3MEPEHHUS aHO/I-
HOTO HANPSDKEHUS BKIIIOUCHBI B aKTyaJIbHBIN MMEepeUeHb
cpencts uzmepenuit PO.

CrnenyeT OTMETUTbD, YTO HA MPOTSHKEHUH PSIIA MOCISTHUX
net B PD BexyTca uccnenoBaHus 1o MOUCKY HOBBIX HEHHBA-
3UBHBIX MeTO/I0B m3Mmepenus [9]-[15] n pazpaborke mpubdo-
poOB IS paguanmoHHoro KoHTpons [6], [8], [10], [11].

CorpyaaukamMu Bcepoccuiickoro HaydHO-HCCIIEIOBA-
TEJIBCKOTO U UCIBITATEIIbHOIO MHCTUTYTA MEOULUHCKON
texuuku (BHUMUMT) pemanucek 3aauu pa3BUTUS Me-
TOJOB KOMIIJIEKCHOT'O KOHTPOJISI PAAUALIMOHHBIX U 3JIEKT-
PUYECKUX XapaKTEPUCTUK PEHTTCHOBCKUX TUATHOCTHYEC-
kux amnmapatoB. Tak, B pabote T.B. Janunenko [9] pac-
CMaTpHUBAaJICS PaIMallMOHHBIA NBYXIETEKTOPHBIH METON
HU3MEPEHHUS] aHOJHOTO HANPSDIKEHUS M OTAEIbHBIX COIYT-
cTBylounx napamerpos PJA. OTauuntenbHoi 0coOeHHO-
CTHIO MPEMIOKEHHOTO METOAA M3MEPEHUN SIBISIIIOCH OTI-
peneneHne BRICOKOTO HATIPSKCHHS 110 OTHOIICHUIO 3aps-
JIOB JIBYX JETEKTOPOB, TCHEPUPYEMbBIX UMHU ITPH OJTHOBPE-
MEHHOM OOJY4YEeHUH PEHTITEeHOBCKUM H3IYUYEHUEM,
ociabJIeHHbIM (QIIIBTPAMU pa3HON TOJLIMHBI. ABTOPOM
ObllIa cAeNaHa IOMBITKA OLUEHKH U yyeTa BIUSHUS Ha pe-
3yJIbTAThl U3MEPEHUN TakUX (HAKTOPOB, KAK HEOTHOPOII-
HOCTb ITy4Ka U3Jy4eHUs, COOCTBEHHAS (PIIIbTPALIUS U3TTY-
YeHHS] PEHTTeHOBCKOM TpyOKH, YUCTOTA MaTepraa Guib-
Tpa, popMa aHOAHOTO TOKa M TOKA Hakana TpyOoku. s
CHWKEHMSI MOTPEIIHOCTY U3MEPEHU TPUHUMAIICS BO BHU-
MaHHe «XOJI C )KECTKOCTHIO» 3PPEKTUBHOCTH PErUCTPaLlun
HCIIOJIBb30BAHHBIX JICTEKTOPOB.

DKCIeprUMEHTAIBbHO OBLUTO YCTAHOBJIEHO, YTO HAUOOIb-
IIyX0 HEOMPEJCTICHHOCTh B Pe3yJIbTaThl U3MEPEHUN BHOCUT
HEOJHOPOJHOCTh XUMHYECKOTO COCTaBa MCIOJIb3yEeMBIX
¢unbpTpoB. st mocTpoeHus KaTuOpOBOYHON XapaKTepuc-
TUKHU CHCTEMBI HCIIOJIb30BAJIACh AIMPOKCUMALINS KBaAPATHY-
HOHM (PyHKIIHEH, YTO 00ECIEUNIIO TTOTPEITHOCTh U3MEPEHUS
AHOJTHOTO HaIpsDKCHUS Ha ypoBHE 2 %.

B pa6oTe F0.B. Jlapunkosa [10], B oTiiarie OT mpeabI-
IyLiei, ynop ObUI cielaH Ha cO31aHUe BBICOKOTOUHOM TO-
BEPOYHOM YCTaHOBKH IJISl MOBEPKH CPEACTB KOHTPOJIS
AHOJHOTO HAIMPSDKEHUS! PEHTT€HOBCKUX IMATHOCTHYECKUX
aIrmmapaToB. 3a OCHOBY OBUI B3ST PEHTTCHOCIEKTPATbHBII
METOJI UBMEPEHHUS BBICOKOTO HAIPSDKEHUS, CYyTh KOTOPO-

0 CBOJUTCS K PELICHUIO 3aJaYd BOCCTAHOBJICHUS CIIEKT-
pa TOPMO3HOTO UBJIYUEHUS U COMOCTABIICHUS] TPAHUYHOMN
SHEPTUU B CHEKTPE MUKOBBIM 3HAUYCHUSIM HATIPSIKEHUS Ha
aHOJe PEHTTeHOBCKOW TpyOKku. CIIOKHOCTh pa3paboTKu
METOJIOB OIPEACIICHHS I'PAHMIIBI CIIEKTPA TOPMO3HOTO U3-
JIy4eHHsT O0YCIIOBIIMBAETCS XapaKTepOM BOCCTaHABIIMBa-
€MBIX CIIEKTPOB, UMEIOIINX OOJIBIIYIO HEOJHOPOIHOCTh 11O
JMAIMa30Hy U 9KCIOHEHIMATbHO 3aTyXalomUX MPU MpHU-
OJMXEHUU K TpaHUYHON sHepruu. [locimeqHee MpUBOIUT
K HEOJHO3HAYHOCTHU B ONpPEACTICHUN TPAHUIIbI CIIEKTpa,
00YyCITOBJICHHOW KOHEYHON YyBCTBUTEIbHOCTHIO MU3MEPH-
TEJIbHOHN ycTaHOBKH. TeM He MEHee JOCTOMHCTBOM DPEHT-
FEHOCIEKTPAIbHOTO METO/a U3MEPEHHSI MOXKHO CUUTATH
TO, YTO OH SIBJISIETCSI aOCOJIFOTHBIM, MTOCKOJIBKY YHEPTETH-
YyecKas 1Ikajga KaauOpyeTcss HE3aBUCHUMO OT MEpPHI 3JIEKT-
PUUYECKOTO HAMPSDKEHUS, IO MOHOJIUHUSIM B CIIEKTpax U3-
JIYYCHHUST PAIUOU30TOIHBIX HCTOUYHHKOB.

Ha ocnoBe ommcannoro mMerona ObuT pa3paboTaH peHT-
TCHOCIIEKTPaJIbHBIN U3MEPUTENTh BRICOKUX HAIIPSHKEHUI peH-
TreHOBCKUX JMATHOCTUYECKUX aIMapaToB, 0OecreunBaro-
I U3MEpEeHNe aHOHBIX HANPsDKeHUH B nuamna3oHe ot 40
1o 125 kB ¢ 0OCHOBHOI OTHOCUTEIBHON MOTPEUTHOCTHIO Me-
uee 0,1 %. OgHAKO MO 3KOHOMHYECKHM COOOpakeHUSIM 00-
JIACTh UCIOJTB30BAaHMS JAaHHOTO MTpUOOopa orpaHUYCHA 3a1a-
YaMH MOBEPKU PaIUAllMOHHBIX PEHTICHOBCKUX TECTEPOB C
6oJtee BBICOKOU MOTPENTHOCTHIO U3MEPEHUIA.

JIBYX/IETEKTOPHBIA METOJI paAUAlIMOHHOTO U3MEpPEHUs
aHOAHOTO HamnpsibkeHus peanu3oBaH B YKPOX. Ho B gan-
HOU pa3paboTKe Ik PerucTpalui PEHTIEHOBCKOTO U3ITy-
YEHHS 3a CIIEKTPOCMEINAIONIUMU (PUITbTPAMU UCIIOJIB3YIOT-
csl y)Ke Tpu KaHana getektuposanus [11]. BBenenue nomon-
HUTEJILHOTO KaHajla JeTEeKTUPOBAHUS MMO3BOJIUIO pa30UTh
BECh IMAIa30H U3MEPEHUN Ha MOIMAIIa30HbI, B KaXJIOM
13 KOTOPBIX paboTaeT CBOs Mapa JeTEeKTOPOB; BEIOOD aHa-
Ma30Ha OCYIIECTBIIAETCS B aBTOMATHYECKOM pexunme. B pe-
3yJIbTATE yAaJIOCh MTOBBICUTh TOYHOCTH M3MepeHuil. OmHa-
KO, KaK ObLJIO YKa3aHO BBIIIIE, B JAHHOM NMPUOOPE TOYHOCTh
U3MEPEHUI HATIPSIKEHUS CUJTBHO 3aBUCUT OT JIOTIOJIHUTETb-
HOU (UIBTpAINH, pACCTOSIHUS OT (OKyca TPYOKH U aHOJI-
HOTO TOKa.

IMompITKa yyeTa cyMMapHO# GUabTpalivy IpU paaraliu-
OHHBIX U3MEPEHUSIX aHOIHOT'O HAIPSKEHUs ObLIA TIPEIITPH-
Hsata B pabore M.I'. Ilerpymanckoro [12]. ABTopoM ObLIT
MIPEAJIOKEH METOJ CIIEKTPAJIBHOTO MPeoOdpa3oBaHusl, CyTh
KOTOPOT'O CBOJIUTCS K UBMEPEHHIO KOA(PPUITUEHTOB MPOITyC-
KaHUs TOPMO3HOI'O M3JIy4YeHHUs 3aJaHHBIMH PEHTI€HOOITH-
YECKOM CXeMOM (UIbTPaMH, OTIIMYAIOIIIMMHKCS IO TOJIIINHE
Ha BEJIMYMHY U3BECTHOTO T00ABOYHOTO CIIEKTPOCMEIIIAOIIIE-
ro (puiIbTpa TONUMHON d,, ¥ OCTIEAYIOIEMY PELICHHIO CHC-
TEMbl YPABHEHUH C ABYMSI HEU3BECTHBIMU:

K, =9(ds,U,);

K, = g((d; +d.),U,), M)

rae K| — 9KCIepUMEHTAlIbHO U3MEPEHHBIH KOG GUIUCHT
MPOIYCKAHUSI COOCTBEHHBIM (DMIIBTPOM TOJIIMHON ds MpH
aHogHOM HamnpsokeHuu U, K, — 9KCIIEpUMEHTAJIBHO H3Me-
PEHHBIN KO3 (UIIUEHT IPOMYCKAaHUSI COOCTBEHHBIM U CIICK-
TPOCMEINAIOINM (PHUITBTpaMy TPHU aHOJHOM HarpspkeHun U,
B pesynbrate pemeHust cucteMsl (1) onpeaenstoT ABe Heu3-
BECTHbBIC BEJIMUMHBI — aHOJHOE HapsbkeHue U, U BeTMUUHA
cyMMapHOi puiabTpaumu ds.

C moMouIplo0 MeToa CIEKTPAbHOTO IPeoOpazoBaHUs

MOYKHO M3MEPATH BEIUUYMHY CYMMapHOW (QMIbTpAllUU U
a"omHoro HampspkeHus: PJIA ¢ mocraTodHo GOINBINON TOY-
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HOCTBIO. HO MpakTHieckn ONeHUTh TOCTOBEPHOCTH U3MEPSi-
€MbIX 3HAUEHHI CyMMapHOW QWIbTpalMM TPYAHO MO MpU-
YMHE OTCYTCTBUS KAIMOPOBOYHBIX TPUOOPOB, U3MEPSIOLINX
3TOT Mapamerp.

AnpTepHaTHBHAS CXeMa M3MEPEHUN MOXET OBITh OCHO-
BaHa Ha PETHUCTpAIlMU KPUBBIX abCOpOIMK PEHTTEHOBCKOTO
M3ITyYeHHS B BELIECTBE TMHEWHBIX TUCKPETHBIX TIOIYIIPOBO/I-
HUKOBBIX JeTeKTOPOB. IToCKONIBKY XapakTep 3aTyXaHus U3-
Jy4YeHUd B 3aJaHHOM cpele MOJHOCTBIO OMPEAENseTCs ero
CIIEKTPAJIbHBIM COCTaBOM, aHaIU3 (OPMBI aOCOPOIIMOHHBIX
KPHUBBIX TO3BOJISIET HAXOIUTh KPUTEPUU, OAHO3HAYHO CBS-
3aHHBIE C YCIIOBUSMHU BO30YKACHUS M3ITYICHUS.

CyTp npemoxeHHoro aBropam [13] cmocoba dpopmu-
poBaHMs aOCOPOLMOHHBIX KPUBBIX 3aKIIIOUAETCS B TOM, UTO
rpynmna MUKPOAETEKTOPOB, PACIIOIOKEHHBIX HA OHOM Mps-
MO, 00pa3yeT MHOTO3JIEMEHTHBIN pEHTT€HOBCKUI DUIBTD,
B KOTOPOM KaXXABIA MPEIBITYIIHI MUKPOIETEKTOP SIBISECT-
cst punpTpoM [t mocnenyromniero. [1pu Bo3aeiicTBrn Ha fie-
TEKTOP PEHTT€HOBCKOTO M3Iy4YeHUsS B 00BEME IEeTeKTOpa
co3Jaercs pacmpeneleHue KBaHTOB, OTBEYAIOIIEe CIIEKT-
palbHOMY COCTaBY MAJAIOLIET0 N3ITyYeHHS. DIIEKTPUYECKHEe
CUTHAJIbl, BO3HUKAIOIINE HA BBIXOJE KaXJAOTO MHUKpPOJe-
TEKTOpa, OOyCIOBIMBAIOT TUCKPETHOE IPEICTABICHNE a0-
copbumonHoO# KpuBoOii. bpimo mokaszano [14], uTo mpakTH-
YECKOE ITMKOBOE HAMPSKEHUE OTIPEIEIIIETCS TPAACHTOM 3a-
TyXaHusa abcopOLMOHHON KPUBOU Ha ee HayaJbHOM Y4acT-
Ke.

Anamuz ¢hopMm abCOPOLUMOHHBIX KPUBBIX MPUBOIUT K
00paTHOH 3a/1a9€ BOCCTAHOBJICHUSI CIIEKTPATBHBIX pacipe-
JIeJICHUN 1O M3BECTHOMY OTKJIMKY JIE€TEKTOpa M IMOCIEeAy-
IOIEMY pacueTy KOHTPACTHO 3KBUBAJIEHTHOTO HaIpsKe-
Hus [15].

B maHHOM ciiyyae TOYHOCTh pe3yJIbTATOB U3MEPEHUS BO
MHOTOM 3aBUCHT OT TOTO, KaK pacIloIOkKeHa JTMHeHKa Je-
TEKTOPOB IO OTHOIIIEHUIO K PEHTT€HOBCKOMY Ty4Ky. JInHeH-
Ka JIETeKTOPOB IOJDKHA pa3MeIaThCsi CTPOTO BAOJb PEHTTe-
HOBCKOT0 Jiyya. [Ipu HecoOIIoneH!H 3TOro YCIOBHS YacTh
JIETEKTOPOB OKaXKETCA B MPSIMOM ITy4Ke, YTO MPUBEIET K U3-
MEHEHHIO a6COPOLMOHHON KPUBOM 1 OIIMOKAM ITPHU BOCCTA-
HOBJICHHMH CIIEKTPa M3IYUCHUS M OIICHKE TpaareHTa 3aTyXa-
HUSL.

M3 paccMOTpeHHBIX OTEUYECTBEHHBIX Pa3pabOTOK m3Me-
perus napamerpoB PIIA tonsko YKPOX 3apeructpupoBan
B ['ocpeectpe kak npubop mis nosepku PIIA, HO cpok neit-
CTBUS cepTuduKaTa 00 yTBEpKISHUU TUIIA CPEICTB U3Mepe-
Hul uctek. HekoTopble MeTOABI HE UMEIOT TPHOOPHOH pea-
Tu3an. AHATN3 HEMHBA3UBHBIX METOIOB M3MEPEHHS CBU-
TIETETLCTBYET O Pa3BUTHH JaHHOU oOactu B PD u o Hamu-
YUM YCIOBUHN AJIS1 CO3JAHUS HOBOT'O MPUOOpa Al KOHTPOJISA
napametrpoB PIIA.
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