JKcnepTHAs MeAMIUHCKas oueHka npoekra 000 “KYPC-AC1”
“Mukpocexynasas Penrrenonorus”

Onnum u3 HanboJiee BIEYATISIOMIMX JOCTUKEHUNH COBPEMEHHOM KIIMHUYECKOW MEUIIMHBI
ABIISIETCS pa3pabOTKa U BHEAPEHHUE B MPAKTHUKY TEXHOJIOTMH JTUCTAHIMOHHBIX MAJIOMHBA3UBHBIX
BMEILATENbCTB, MPOU3BOAMMBIX TOJ KOHTPOJEM PEHTIeHOBCKOro usiydeHus. llupoxo
M3BECTHBI TMOJTBEPIMBINNE CBOIO 3(P(HEKTUBHOCTH BHYTPUCEPIACYHBIE U BHYTPHCOCYIHCTHIC
METOJIbl JICUEHHs] OCTPOTO MH(APKTa MHOKAP/A, OCTPOr0 UIIEMHUYECKOTO MHCYIIBTA TOJOBHOTO
MO3Tra, OPraHHBIX KPOBOTEUEHHI, OMyXOJIeH, a TakKe psAAa JPYrux TSHKEBIX 3a00JeBaHUM WK
UX OCIIOKHEHUM.

VYcenex u 0e30mMacHOCTh 3THUX BMEIIATENbCTB, MOMHMO IpodeccHoOHalM3Ma Bpada H
CIELMAIBHOTO MHCTPYMEHTApHsl, KapAUHAJIbHO 3aBUCAT OT TEXHUYECKUX XapaKTEPUCTHK H
HAJIe)KHOCTH HCIIOJIb3YEMOM PEHTI€HOBCKOM ammnaparypsl. [IpenrHasHayeHHBIM U1 3TUX LEeaen
PEHTIeHOBCKUI amnmapar 00Ja1aeT J0BOJIBHO CI0KHOM KOHCTPYKIMEH U JOJKEeH 00ecreynBaTh
¢dbopmupoBaHre H300paKEHUSI C BBICOKOHM CTENEHbIO pa3pelieHus, NMPU MUHHUMAJIBHON 103€
oOmydeHusi OOJILHOTO M MEIUIIMHCKOTO nepcoHana. [locnennee TpeboBaHne 0COOEHHO BaXKHO B
CBSI3M C TEM, 4YTO MHOTHE M3 3THUX BMEIIATENbCTB, TPEOYIOT UIMTEIBHOTO BPEMEHH H
COIIPOBOKJAIOTCS CEPhE3HOM JIyueBOil Harpy3koil Ha OOJBHOTO M MEPCOHAJ, yYacTBYIOIIMN B
oTepaluu.

B To xe Bpems, chepa mpuMeHEHHU TaKUX METOJIOB B MEIUIIMHE ITOCTOSIHHO PacIIUpsIeTCs,
U yXe MOHITHa I1eJecOO0pPa3sHOCTh MX HCIHOJb30BAHMSA B YPE3BBIUANHBIX CHTYaLUSX, MPH
TSKENBIX TPaBMax IOCTPAAABIIMX M Ja)k€ B BOCHHO-TIOJEBBIX YCIOBHUSAX. B CBA3M € 3TUM
BO3HUKAET IMOTPEOHOCTh B TMOPTATHUBHBIX MEPEABIKHBIX armaparax, KOTOpble MOTYT OBITh
UCIOJIb30BAHbl KaK B JMAarHOCTUYECKMX LENAX, TaK M JUIsl CONPOBOXKJIEHUS OTKPBITHIX
XUPYPrUUECKUX OIEpaluii HA COCY/ax, PENO3ULUN KOCTHBIX OTIOMKOB, YaJI€HUs] NHOPOIHBIX
T€N U T.II.

KiroueBbIMH 371€MeHTaMH1 JIOOBIX anmaparoB MOA00HOTO Ha3HAYCHHUS SBIISIOTCS HAICKHAS
PEHTI'C€HOBCKasi TPyOKa ¢ BO3MOXKHO MaJbIM (DOKYCHBIM HSATHOM, pazmepoM o 0,3 MM U MeHee,
UMITYJbCHBIM TE€HEPATOp MHUHHUMAJIbHO JOCTATOYHOM MOIIHOCTH, IMHAMUYECKHI JETEKTOp
M300pakeHUsT pasHbIX Pa3MEpPOB BBICOKOTO pa3pelieHHs, W YIOOHBIH MakeT Mporpamm,
MO3BOJISIOIINN TPOU3BOIUTH HEOOX0AUMBIE TPeoOPa30BaHusl, BHIYUCICHUS  BU3YaTU3aIHUIO.

K coxanenuio, OoTe4eCTBEHHbIE AHTHOTpaUUYeCKUe YCTAaHOBKM COBPEMEHHOTO YPOBHS
100 OTCYTCTBYIOT, TM00 UMEIOTCS B BUJIE €AMHUYHBIX 00pa3IIOB.

Hamu OblM mpoaHaNuM3MpOBaHbl NPEJOCTABICHHBIE MaTepHUajbl C XapaKTEPUCTHKAMH
NIEPCIIEKTUBHBIX PEHTTEHOBCKUX CHCTEM B paMKax TexXHoJoruu “‘MuKpocekyHaHas
Pentrenonorus” (nanee «IIpoexT»), B KOTOpBIX aBTOpBHl MpEeAJaraloT TPU IJIABHBIX, C
MEUIIMHCKON TOUKU 3pEHMSI, KapIMHAIbHBIX U3MEHEHUS B TEXHUKE MOJIyYE€HUSI PEHTI€HOBCKHUX
JTMHAMUYECKUX N300paKeHU TMarHOCTUYECKOTO KJlacca:

1) npeanoxkeHbl NPUHLMIIMAIBHO HOBBIE JUHAMMYECKHE PEHTTEHOBCKHE JIE€TEKTOPbI
BBICOKOTO pa3pemieHusi oobeMoM 9-12 Meramukceneil (BMECTO CYIIECTBYIOIIUX HBIHE C
paspelieHreM B 1-2 Merammkcess), 4TO MO3BOJSIET YMEHBIIUTH pa3Mepbl (POKYCHOTO MATHA
PEHTIC€HOBCKOM TpyOKH B 3-4 pasa, mpH TOH ke €€ MIHOBEHHOH MOIIHOCTH, U C(HOPMHUPOBATH



PEHTIeHOBCKOE M300paskeHue 0ojiee BBICOKOTO pasperieHus (B Te ke 3-4 pasza), 10 CpaBHEHHIO
CO CTaHJApTHBIMHU PEHTT€HOBCKUMU CUCTEMAMHU;

2) yMeHbILIEHHE CpeIHe MOIIHOCTH PEHTTEHOBCKOTO IreHepaTopa 0oJiee ueM Ha MOPSIOK
U TPONOPLUOHATIBHOE 3TOMY YMEHBIICHHE HarpeBa PEHTICHOBCKOW TpPYyOKH, YTO CHUMAET
OTpPaHUYEHUS JIUTEIBHOCTH OOCIeIOBaHUi, MpOOJIeMbl HAIEKHOCTH U JOJTOBEYHOCTH
TOPOTOCTOSIINX PEHTTEHOBCKUX TPYOOK;

3) cHIKEHHUE 1030BOM Harpy3KM Ha MaIMeHTa ¥ Ha MEIUIIMHCKUN MepcoHan 6ojee yeM Ha
MOPSIIOK ~ SIBISIETCSl YPE3BBIYAMHO AaKTyaJdbHBIM JUIsl JUIMTEIBHBIX WJIM MHOTOKPATHBIX
UCCIEA0BAaHUM, & TAKKE€ PEHTITEHOBCKOW CBHEMKH B YCIOBMSAX XUPYPrHYECKOM OIEpalMOHHOU
WIM pEaHMMAallMOHHOW THajaThl, KOTJa BECbMa 3aTPYAHUTENBHO OTIPAHUYMUTH 3ALIUTHBIMU
SKpaHAMM OCTAJIbHBIX NAIMEHTOB U NEPCOHAII, HAXOASIINICS B ITUX IOMELIECHUSIX.

CouCIOJIHUTENAIMI  aBTOPCKOTo  KoyuiekThBa IIpoexta pa3paboTaHbl H  CEpUHHO
BBIITYCKAIOTCSI ~ MEQUIIMHCKUE  HMITYJbCHbIE HAHOCEKYHJHBIE PEHTIE€HOJUArHOCTHUUYECKUE
najaTHele amnmaparsl ¢ HamnpsbkeHueM 110 kB ¢ DNOJHOCTBIO TBEPHOTENBHOM CUCTEMOM
KOMMYTallUH, MaKCUMaJIbHO JOIYCTUMOMN KpaTKoBpeMeHHOW MoiHocThio 1500 BT, ¢ wacroToii
cieoBaHus UMIynbcoB 110 4 k[ u Becom 45 kr, uto B 1,5-2 paza nerye Jydmmx 3apyO0eKHbBIX
aHasioroB. Ilpu co3maHuM 3THUX anmapaToB pelleHa 3ajada pas/eleHHUs] BbICOKOBOJIBTHOTO
HAHOCEKYHJHOTO TeHeparopa Ha OJIOKH, YTO TO3BOJIIET YMEHBIIUTH BeC OJIOKA H3IIy4CHHS.
OKCIEepUMEHTATbHO ~ ObUIO  JIOKAa3aHO, YTO TPU  HCIOJB30BAaHMM  HAHOCEKYHIHBIX
JMAarHOCTHYECKUX allllapaTOB W CTaHIAPTHBIX (OTOrpaduuecKuX NPUEMHUKOB H3IIydCHHUS,
IOTJIOLEHHAs J03a cHWkaeTcs B 9 — 30 pa3, mo cpaBHEHMIO C almapaTraMy, UCIOJb3YIOLUMU
PEHTICHOBCKYIO TPYOKY IOCTOSIHHOTO TOKA.

Bce cymectByronue NpuHIUIBL, KOTOPHIE IOJIOKEHBI B OCHOBY Hacrosiuiero Ilpoekra,
XOPOIIO M3BECTHBI M TEXHOJOTMYECKH OTpPabOTaHbl, HO MPUMEHSIOTCS IMOPO3Hb B Pa3HbBIX
CErMEHTax OTPACIIH.

Tak BBICOKOBOJIBTHBIE BBICOKOYACTOTHBIE TI'€HEPATOPBl PETYIMPYEMOTO IOCTOSHHOTO
HaNpsOKEHUS M PEHTT€HOBCKHE H3JIy4aTelu: TPYOKH C BpAIAIOIIMMCS aHOJIOM, C CETOYHBIM
YIpPaBICHUEM U KaTOJOM IPSIMOTO HaKaja, B3sThbl U3 CTAaHIAPTHOW PEHTTE€HOJIOTUN.

Cuctema (HOKYCHPOBKH 3JEKTPOHHOTO ITydKa Ha IOBEPXHOCTh AHOAA VIS IOJIyYCHHS
MUKpO(doKyca — mpUMeHseTCs B MUKPO(POKYCHON PEHTTEHOJIOTHH.

MynbTUUMIYIBCHBIM pEXUM pabOThl PEHTTEHOBCKOTO W3JIYYEHHUS IS MOJIyYCHHS
KaX/I0TO KajJpa H300paXEHUS CO 3HAUYUTEIBHBIM YMEHBIIEHHEM PEHTTEHOBCKOM J103bI —
UCTIONBb3yeTcs B TEXHUYECKOW  JIe(peKTOCKONMUM MpPHU  TMPOBEICHUM  HAHOCEKYHJIHOM
peHTreHOTpadHH.

BwMmecte ¢ Tem aBTophl [IpoekTa mpeanaraioT He TOJBKO TEXHOJIOTHIO OOBEIMHEHHS, B3SB
JTydirge HapaOOTKH B OTPAcid HAa CETOTHSIIHUM JE€Hb, HO U JOOABJISIOT K CHCTEME HOBBIE
TEXHOJOrMu. B 4YacTHOCTH, JAMHAMUYECKHME PEHTTEHOBCKUE JETEKTOPHl CBEPXBBICOKOTO
pa3pelleHns, IOCTPOEHHBIE HA YyBCTBUTENBHBIX 3eMeHTax no CMOS TexHOJIOruH, KOTOphIE
NpPEACTAaBIAIOT CcOOOM HOBBIM IIAr B yXEe M3BECTHOM TEXHOJIOTUM  HCIIOJIB30BaHMS
MUKpO(OKycCHOTO  W3iyuyaTenss M JeTekTopa, mnoctpoeHHoro Ha CMOS  kamepe,
IPOJEMOHCTPHPOBABIICH BOZMOKHOCTh YMEHBIIICHUSI PEHTIT€HOBCKOW JI03bI Ha MOPSAIOK U OoJiee
C OJJTHOBPEMEHHBIM YBEJIMYCHHUEM Pa3pellaroiieil CiocOOHOCTH MOJIy4aeMbIX H300pakeHUi.



B wactm o00paGoTkum mony4aeMblx u300paxkeHud aBTopbl [Ipoekra mpemararot
KOHBEHepHble MHOTOSZIEpHBIE CHCTEMBbl LU(POBOW 00pabOTKM M BHU3yalU3allMM IOTOKA
M300paKeHNI peaIbHOTO BPEMEHU C BBIUMCICHUEM XapaKTEPUCTHUK MOJIy4aeMbIX H300paKeHHM
B pEaJIbHOM BPEMEHHU, C CUCTEMOW HM3MEpPEHUI BCEX MapaMeTPOB M3JIy4EHHUs, C YIPABICHUEM
napaMeTpamMu U3JIy4eHHsT B pEaJlbHOM BpPEMEHM Ha OCHOBE pE3YJAbTAaTOB BbIUMCICHMI,
MOJIy4EHHBIX OT MpeIbIaymuX u3o0paxkeHuil. Dta yacth [Ipoekra sBIseTcs ambHEHIINM
pa3BUTHEM TEXHOJIOTUM KOHBeHepHOW 2D 00paboTKM M BH3yalIM3allMU PEANbHOTO BPEMEHH
MOTOKA PEHTTEHOBCKUX N300paKEHUI BHICOKOTO pa3pelleHHUs.

Hosusna [Ipoekra, pazpaborannoro HIIIT “KYPC-AC1”, 3aknrodaercss B COBMEIICHUU B
OJIHOM TEXHUYECKOW CHUCTEME, COCTOSLIEH M3 YETBIPEX B3aMMOCBSI3aHHBIX KOMIIOHEHTOB —
PEHTIC€HOBCKOM  TpyOKH, BBICOKOBOJIFTHOIO T'€HEpaTopa, PpPEHTITEHOBCKOTO  JETEKTOpa,
KOMIBIOTEPHBIX MporpaMM 0OpaOOTKM W BU3yaJIM3allMd PEATbHOTO BPEMEHM; TEXHOJIOTHH,
IPUMEHSEMBIX PaHee B pa3HBIX, HECOBMECTUMBIX MEXy COO0M, pEeHTTEHOBCKUX YCTPOMCTBAX, C
M3MEHEHHEM KOHCTPYKTHUBHBIX, TEXHOJOTHYECKUX M YIpPaBICHUECKHX (YHKUIMH BO Bcex
KOMIIOHEHTAaX PEHTICHOBCKOM CHUCTEMBI, 4YTO M NPEACTaBIsIeT COOOH  TEXHOJIOTHIO
“MukpocexkyHaHas PentreHonorus”.

Astopam Ilpoekra ynamnoch COBMECTHTh UX B €IMHOE LEJNOE, JUIS KOTOPOro Tpedyercs
tosibko  HMOKP KOHCTpYKTOpCKOH pa3pabOTKu HEOONBIION JIMHEHKH KOMIIOHEHTOB, Kak
CHCTEMOTEXHUYECKOTO KOHCTPYKTOPA, JUIS CO3/aHMs IU(PPOBBIX PEHTTEHOBCKHX CUCTEM IS
JMAarHOCTHYECKOTO  PEHTI'€HOJIOTUYECKOTO 000pYIOBaHMs, Uil TMPOMBIIIJICHHBIX CUCTEM
HEpa3pyLIAOMIEr0 PEHTIEHOBCKOIO KOHTPOJS W CHUCTEM PEHTTEHOBCKOTO JOCMOTpa H
0€30MaCHOCTH.

YuuThiBasgs BCE W3JOKEHHOE BBIIIE, CYUTAEM HEOOXOOUMBIM HOJIepkaTh IIpoekt
"MuxkpocekyHHas PenTrenonorus", peanusanus KOTOpO MO3BOJIMT CO3/1aTh HOBOE MOKOJIEHUE
PEHTTEHOBCKUX JUAarHOCTUYECKHUX allapaToB M CTAaHET CEpPbE3HBIM IPOPHIBOM, Kak B
OTEYECTBEHHOM, TaK U B MUPOBOM JUArHOCTUYECKOW U HUHTEPBEHLIMOHHOM PEHTI€HOJIOTUH.
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