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OrN1ABJIEHUE

O KoMNaHuK

PeHTreHoBCKME CUCTEMDI

YHuMBepcasnbHbI LMMOPOBON PEHTIEHOBCKNIA KOMIIEKT
o6opynoBaHus ¢ PyHKLMEN CKPUHWHIA NErkmx
(dbntooporpadun)

[MepeHOoCHOM KOMMNEKT 06opyAoBaHMA A1 TPaBMaToIornm
PEeHTreHOBCKNN KOMMekT 3B 1

peHTreHorpadusl, peHTreHOCKONMs U TOMOCUHTES
MNepeaBm>kHble/MObUIbHbIE pEHTIEHOBCKME KaBUHETDI
Ha 6a3e aBTOMOOUNbHbIX LLACCH

Mammonorug

YNbTpa3BYKOBbIE CUCTEMBI

JTabopaTtopHoe obopyaoBaHue

Kak BbIbpaTb peHTreHOBCKUI annapaT

A1 MEANLIMHCKOW KITMHWUKW




O KOMINAHUN HOJJICH

000 "“HO2JZICN” — >T0 AWHAaMU4YHO pa3BMBatoOLANACS
MHHOBALUWOHHAA nMNpPoOn3BOACTBEHHO-TOProBas KoMMaHMU4,
paboTatoLlas Ha poccMmMckoM pbiHKe ¢ 2004 r. COBMECTHO C MHXe-
Hepamn kopenckux komnaHun DONGMUN u POSKOM HO3JICU
pa3paboTana M Hayana MaccoBOoe MNPOU3BOACTBO MOPTATUBHOIO
PEHTreHOBCKOro AnarHoCTU4eckoro obopyaoBaHus Ans rocyaap-
CTBEHHbIX M YaCTHbIX KIIMHUK, 60NbHULL 1 aMBynaTopui.

KoMnaHnsa Ha MpOTSXKEHUM MHOMUX JIeT ABNSAETCA HaAeXHbIM
MOCTaBLMKOM AN TaKuMX OpraHu3aumni, kak MYC, MuHuUCTEpCTBO
060pOoHbI, LieHTp MeanuuHel katactpod.

HO2JIC/A ocywecTBngeT MOHTaX, BBOA B 3KCruyaTauuio,
rapaHTUMHOE WM MOCTrapaHTUMHOEe 06Cny)XMBaHMe 060pyAoBaHuS,
NpOV3BEIEHHOIrO KOMMaHMen. PacnonaraeT cO6CTBEHHbIM CK1aA0M
3anyacten. OcywecTBNsSeT WHMOOPMALMOHHO-TEXHUYECKYIO MOA-
[IEPXKKY MONb30BaTENEMN.




KOMITAHUSA OCYLLUECTBJIAET NOCTABKU
MEAMLUUMHCKOIO ObOPYAOBAHUA
no CJIEAYIOUWMM HANPABJIEHUAM

PEHTTrEHOBCKUE CUCTEMbI

« [lepeaBMXHbIE PEHTreHOBCKUNe
KOMMJIEKCbI

o [lepeHOCHbIe peHTreHbI

e Lindpposble cuctemsl

JIABOPATOPHOE
ObOPYAOBAHME

* AHanM3aTopbl MOYM
 BoxnMmyeckne aHannsaTopsl

« [eMaToNorn4eckne aHanm3aTopbl

YN1IbTPA3BYKOBbLIE CUCTEMDI
» CTaumoHapHble Y3-annapartsl
« [lopTaTuBHLIE Y3-annapaTbl

AHECTE3UOJIOINMYECKUE

ANMMNAPATDI
» Hapko3HO-AbIXaTesibHas

annapaTtypa
* MIH(Y3MOHHaa TEXHUKA

* Bis-MOHUTOPbI
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PEHTTEHOBCKUE CUCTEMbI

CoBpeMeHHOe peHTreHosorndyeckoe obopyaoBaHue wrpaet
Ba)XHYl0O pONb B KJMHUYECKON AauarHoctuke. [locpeacTtBoM
PEHTIEHONTONMYECKNX METOAO0B, UCCIIEA0BAHNS Pacno3HAOT LIENbIN
psag 6one3HeM M NaTtonormn, B TOM YUCIIE MNEPENOMbl KOCTEWN,
BOCMaJsieHne fierkmx, Hanmume MHOPOAHbIX TeN U MHOroe Apyroe.

icnonb3oBaHMe 3TUX METOAOB MNPeaoCTaBNsiET BO3MOXHOCTb
M3yyaTb BO3PACTHYO MOP@ONOrn0, COCTOSAHME U  (DYHKUUN
pa3NINYHbIX OpraHoB 6e3 HapylweHus LENOCTHOCTM TKaHEW U
npuynHeHnst 60an, onepaTtMBHO KOHTPO/MPOBaTb 3PHEKTUBHOCTD
ne4yebHbIX MEPONPUSATUIA, 0BHAPY>XMBAaTb MHOPOAHbIE NPEAMETHI.

COBMECTHO C WHXEeHepaMuh U3 pasHbIX CTpaH KOMMNaHus
HOSJIC pa3pabotana TEXHONOrMIO MOJly4YeHUS BbICOKOKa4ec-
TBEHHOrO PEHTreHOBCKOro M306pa)eHnss C WUCnosb30BaHNEM
Masiof030BblIX PEHTreHOBCKMX annapaTtoB, 4TO MO3BOJINIO
3HAUYUTESNbHO YMEHbLLUTbL pa3Mepbl pEHTreHOBCKOro obopyaoBaHus,
a Takke Ao3y 061yyeHns naumMeHToB U MeAMLUMHCKOro nepcoHana.




Y YHUBEPCAJ1IbHbIX LLU®POBOM
FPEHTFTEHOBCKUIW KOMIMJIEKT OGOPY/1JOBAHUSA
| C ®YHKUMEWU CKPUHUHTA JIEFKUX

(®JIFOOPOrPAGUN)

C 2013 r. komnaHuss HO3JICU npounssBoanT YHMBEpPCAsIbHbIN
PEHTFEHOBCKMN KOMMNIEKT 060opyaoBaHMs C (PYHKUMEN CKPUHMHIA
NErknx, npeaHasHayeHHbIn AN BCEX BWMAOB PEHTrEHOBCKMX
MCCneaoBaHW: MO3BOHOYHUKA, CepaLa, NErknx, KOHEYHOCTEN 1 ap.

[naBHas perynMpoBKa BblCOThbl PACMONOXEHUSI PEHTIEHOBCKOro
n3ny4vaTtens u peHTreHOBCKOro npueMHuKa B 3aBUCMMOCTU OT pPOCTa
yenoseka, BpauweHne Ha 90° obecneuvBaloT LIMPOKMK AManasoH
Pa3/IMYHbIX BUAOB PEHTIEHOBCKUX MCCNEA0BAHMMN.

Hebonblion Bec M HebonblwimMe rabapuUTHblE pa3Mepbl,
OTCyTCTBME HEO6XOANMOCTM B CNeunanbHOM NOMELLEHMM C 3aLLUTOM
OT PEHTreHOBCKOro Mu3ay4YeHUss MNO3BONSAIT pa3MelaTb

obopynoBaHMe KOMMEKTa B
HeB0NbLUNX MOMELLIEHUSIX, UTO
MMEET KJIIOYEBOE 3HAYEHMEe
AN PAWOHHbIX, CEeNbCKUX
6onbHMU 1 ambynatopui, a
TAKXXe YaCTHbIX MeAULIMHCKNX
YUpEXAEHUMN.




[TOMMMO 3TOro, B PEHTreHOBCKOM KOMIJIEKTE MPUMEHSIETCS
nporpaMMHoe obecnedeHne, UCMNONb3ylolwee AOMOSIHUTENbHbIE
MOAyM MOoCTO6paboTKM pPEeHTreHOBCKOro M306paXkeHusl, 4To
NO3BONSET:

- 3HAYUTENBHO CHU3UTb TYYEBYIO HArpy3Ky;
- MOBbICUTb AMArHOCTUYECKYH LLEHHOCTb pe3yNbTaTa;
- YBENTMUYNTb CKOPOCTb NMPOBEAEHNS UCCIIE0BAHNI.




KOMNJIEKT OBJIAQAET:
 BbICOKOW HAAEXHOCTbIO;
* MPOYHOWN KOHCTPYKLMEN U PEMOHTOMPUTrOHOCTbIO;
« KauyecTBOM CHMMKOB (pa3peLuatoLLas crnocobHocTb bonee
4n.n./mMm);
« BbICTPOV NpoLIeaypPON NOTyYeHNS 306paxkeHuns.

B 3aBMCMMOCTM OT YCNOBUN
3KcCnayaTauum, KOMNIEKT OCHaLLAeTcs
n3nyyarteneMm ¢ MouwHocTbio 1,8 kBT,
2,4 kBT, 3,2 kBT 1 5 KBT.

Ans nony4veHns ungposoro n3obpaxxeHus
Mcnonb3yeTca undpoBasd MNIoOCKOMNaHesbHas
CMCTEMa CO CBEPXBbLICOKOM YETKOCTbIO M306pa-
XXeHus Ha 6a3e PSA-moaynen unn DR-naHenb.

ﬂ,eTeKTOp ABNAETCA YHUBEPCAJIbHLIM,
HaaéXHbIM U MOBUNbHbLIM cpeacreoMm Ansd
eXeaHEBHbIX ANarHOCTUYECKNX VICCJ'Ie,EI,OBaHVIl‘/JI.
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NEPEHOCHOW KOMIJIEKT OBOPY/JOBAHMSA
ansi TPABMATOJIOMA

STOT KOMMNEKT obopyaoBaHMs HE3AaMEHUM B TpaBMaTosiormm
ANS SKCTPEHHOM ANArHOCTUKN:

KOMMaKTHbIN pa3Mep Kopryca v TIErknm Bec;

MakcMMarsnbHas MowHoCTb — 100 kB/20 MA;

15 cnotoB namaATy;

MOAY/ b ANst 6eCnpoBOAHOM CBSI3U;

MOXET paboTaTb M OT CETU, N OT aKKYMYNSATOPA.

X-ray
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PEHTFTEHOBCKWUW KOMMJEKT 3 B 1
PEHTTEHOIPA®USA, PEHTTEHOCKOINUA
N TOMOCUHTES3

-

KoMnaHuna HO3J1CN He ocTaHaBMBaeTCs Ha AOCTUTHYTOM, Mbl
NpoAO0/KAEM COBEpLUEHCTBOBAHME PEHTMeHOBCKOro LUM@ppoBOro
KOMMJIeKTa. 3aKaHUYMBaOTCS CTEHAO0BbIE UCMbITaHMUS 060pyaoBaHMS,
NO3BONAOWEro NpoBOANTb 06CNeaoBaHNs NAaUMEHTOB C MOMOLLbIO

peHTreHorpadun, peHTreHOCKONMM U TOMOCUHTE3a.

TOMOCMHTE3 — 3TO pEHTreHonornyeckas MeToamka uccne-
OOBaHMS, MO3BONAKOWAN 3a OAMH MPOXOA PEHTTEHOBCKON TpybKkm
NonyuYnTb Cepuo mn30bpaxkeHnn uccneagyemon obnactn. Meton
3aHUMaEeT MNPOMEXYTOYHOE MOJSIOXKEHNE MO ANArHOCTUYECKUM
BO3MOXHOCTSIM MeXay PpeHTreHorpadmnen u KOMMNbOTEPHON
ToMorpaduen.




CPABHEHME ANATHOCTUYECKOM
IOPEKTUBHOCTU
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NEPEABU)XHbBIE/MOBWJIbHbIE
PEHTTEHOBCKUE KABUHETDI
HA BA3SE ABTOMOBWUJIbHbIX LLACCH

Mo6MNbHLIN pPEHTreHOANArHOCTUYECKUMN KOMMIEeKC
npeaHa3HayeH ANnNs npoBeAeHUS pPEeHTreHONornM4yeckux
MCCNEeNOBaHUN COTPYAHUKOB BO BPEMS M/IQHOBbIX MEAMLIMHCKNX
OCMOTPOB Ha NPeAnpUSITUSIX U B yUPEXIEHUSX.

MponyckHasi CnocobHOCTb MOOMABHOro peHTreHoaMarHoc-
Tnyeckoro kabuHeta— Ao 30 yenoBek B Yac.

MoNHOCTBbIO uUMdpoBast TEXHOMNOMMUS MOSYYEHUS CHUMKA C
MNOMOLLbIO AeTeKTopa MNO3BONASIET MOsydaTb 0630pHbIE CHUMKKU C
pa3peleHnem 6onee 4 nap MMHUN Ha MM.

BapuaHTbl UCMONHEHUS:

- pyproH Ha 6a3e a/M a3ens;

- pyproH Ha 6a3e a/M CUTpOEH;

- Ha 6a3e aBTObYCa;

- Ha 6a3e yHuBepcanbHOro npuuena, Kyaa MoXeT BXoAUTb U

PEHTrEHOBCKUIM annapaT 1 MaMmmorpado.

MPUMEP CXEMbI
PACIOJTIOXEHWA
OBOPYIOBAHUA:
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MAMMOJIOIns

Hawa KoMnaHua  Hayana npodaxy MOoAEpPHU3MPOBAHHbIX
MammorpadoB C CobcCTBeHHbIM PSA-geTekTopoM. Paspeluatowas
CNOCOBHOCTb NpMEMHMKa — 6onee 7 nap NMMHUIA Ha MM.

BEMEMS Pinkview — coBpeMeHHble MaMMorpaduyeckme
cuctembl NpousBoacTBa tOxHon Kopewn. Mpeanpusatne paboTtaeT Ha
MUPOBOM pbiHKe 6onee 25 neT n NocTaBnsieT CBOM CUCTeMbl boree
yem B 30 ctpaH Mupa. Npon3BOACTBEHHbIE MOLUHOCTM M CKAadbl
KoMnaHun Haxogatca B Ceyne. BEMEMS npou3BoguT TOJSbKO
peHTreHorpaduyeckme annapaTtbl (4ns MaMMonorum, opToneanu m
cTomatonorun), 6naroaaps 3Ton pOKyCMpoOBKe, A06UMacb B CBOEN
06/1acTu BbICOYAMLLEr0 KayecTBa, HaAeXHOCTU M yaobctBa Ans
Nnosib30BaTens.




YJIbTPA3BYKOBbIE CUCTEMbI

CerogHs CNOXHO NpeacTaBUTb KIIMHUYECKYIO W SKCTPEHHYIO
AMArHoCTUKy 6e3 ynbTpasByKOBOIO MCCeA0BaHNS Ha COBPEMEHHOM,
3ProHOMWYHOM U1 BbICOKOKa4eCTBEHHOM Y3M-annaparTe.

BBMAY OTHOCUTENBbHO HEBBLICOKOM CTOMMOCTU WU BbICOKOW
AOCTYMHOCTK, YNbTPa3BYyKOBOE WCCNeAOBaHUEe SB/SIETCS  LUMPOKO
NCNOMb3yeEMbIM  MeTOAOM 06cnefoBaHusl M MNO3BOMSET  AMArHocC-
TUPOBATb JOCTAaTOYHO 60MbLLOE KOTMYECTBO 3ab0NeBaHNI, TaKUX KaK
OHKOJormyeckme 3aboneBaHus, XxpoHndeckme amddysHble U3MeHeHus
B MEYEHU M MOMKENYAOYHOM Xene3e, MoYKaxX, Haamume aHoManun
BHYTPEHHWX OPraHOB, XXWAKOCTHbIX 06pa30BaHMI B OpraHax.

icnonb3oBaHue Y3U-annapaTta B MeanuyHe No3BOsSSIeET CTaBUTb
ANAarHo3 C MaKCMMaNbHOW [IOCTOBEPHOCTLIO. Takke K I0CTOMHCTBaM
MeToAa Y3-UCCneaoBaHUN MPUYUCTISIOT OTCYTCTBME AUCKOM@OPTHBIX
OLLYLLEHMIN M NODBOYHbIX 3HEKTOB, CKOPOCTb U TOYHOCTb NMOCTAHOBKM
[AMarHo3a iaXke B 40CTaTOYHO C/IOXKHbIX CIy4yasiX.

[pon3BoacTBeHHO-ToproBass komnaHmss HO3JICU  gasnsetcs
opuumManbHbIM  ANCTPUOLIOTOPOM U 3aHMMAETCA MOCTaBKaMU
YNbTPa3BYKOBbIX CUCTEM PA3IMYHOIO Kfacca OT BeaAyLliMX MUPOBbLIX
NpON3BOANTENEN.




JIABOPATOPHOE ObOPYAOBAHMUE

KoMnaHuna HO3JICU nmeeT anurtenbHble ANNepcKne OTHOLLEHUS
C 3apy6eXxXHbIMN U POCCUUCKMMM NPOU3BOANTENAMIN NTabopaTOpHOro
obopyaoBaHusl, 4YTO [JaeT BO3MOXHOCTb MPeasoXuTb CBOUM
3aKa3uMKaM BbIrOAHbIE YCNOBUS MO OCHALLEHWIO, CEPBUCHOMY U
rapaHTUMHOMY 06CNy)XnBaHUO, OOYYEHUIO M NOArOTOBKE
COTPYAHMKOB 3aKa3unka.
B uncne 0CHOBHbIX HanpaBiEHMI Mbl BblAENSIEM CeAYOLINE:
« BUOXMMUYECKME aHANN3ATOPSI;
¢ reMaToNornyeckne aHam3aTopsl;
« AHANN3aTopbl MOYMU;
—~ VJ_C]_)A-aHMpbl;

3aTopb 3

-
-

* MUKPOCKORbI

KOMI‘IaHVIﬂ HO
BNSIET TAKXE MOJIHbIN cneKT yCITYR
MNPOEKTUPOBaHUIO labopaTopuin pa3nu
Horo npocguns, obecneymsast BbiMoSHe-
Hue TpeboBaHWMM ANS MOMELLEHUIA COr-
nacHo OCT.




KAK BbIBPATD
PEHTFTEHOBCKWMW ATNNAPAT
ansa MEQUUNHCKOU KJITUHUKHA

B HacTosLlee BpeMs CaMbiMU OrNepaTMBHBLIMU U3 UHCTPYMEHTAsTbHbIX
CPEACTB AVArHOCTUKU SBMSKOTCA MCCNeAoBaHMA C  MUCMOMb30BaHUEM
PEHTreHOBCKOro U3/1y4eHus.

Y0 >Xe Takoe peHTreHOBCKU annapat? B nepsyto ouvepenb, 3TO
reHepaTop MOHU3MPYIOLWEro M3nydeHns (MOHM3MpYoLee nsnyyeHme —
MOTOKM (DOTOHOB, 3N1EMEHTAPHbIX YaCTULL, /TN OCKOJIKOB AeNIeHNs aTOMOB,
CNOCOOHbIE MOHN3UPOBATb BELLECTBO; MOHM3ALMS — SHAOTEPMUYECKUIA
npoLecc 06pa30BaHUS MOHOB M3 HEMTPaAsIbHbIX aTOMOB MM MOJIEKYN).

Ha ceroaHsWHWA AeHb NPOM3BOASTCA Pa3NMYHbIE PEHTrEHOBCKUE
annapatbl, KOTOpPble MOXXHO YC/TOBHO NMOAENUTL Ha annapaTbl:

- CTauMOHapHble — ANl UCMNOMb30BaHUS! B Npeaenax neyebHoro
yupexaeHusi, Haxogswmecs B crneuunanbHblX (PeHTreHOBCKUX)
KabuHeTax;

- nepeasukHble, KOTOpble MOXHO MCrMOoNb30BaTb B Manatax wu
OnepauyoHHbIX;

- MepeHOoCHble, KOTOpble MOryT WCMOMb30BaTbCA BHE MNpenesios
nevebHoro yupexxaeHus..

Kpome cnocoboB pasMelleHns, peHTreHOBCKME annapaTthl
OT/IMYAIOTCS NO rabapuTHBLIM pa3mepaM, MOLLHOCTU U (PYHKUMOHA/TbHBIM
BO3MOXXHQCTSIM.

X-ray O606LLas;, MOXHO CKasaTk, YTO BbibVpas

.\ e . peHTreHOBCKMM annapar s BVarHOCTAKY,
A‘;‘;‘
= = Heobxopy ofipeAeViiBes C TexHONOMen

= 30k / DBCKOFO annapaTa u

€HNA pPEHTIreHOBCKOIro
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OpaHoro reHepaTopa (MCTOYHUKA) PEHTTEHOBCKOrO U3y4YeHns
HefoCTaToyHo. [ Toro 4Tobbl MOMYyYUMTb PEHTIEHOBCKOE
n3o06pakeHne, HeobxoanM MPUEMHMK PEHTTEHOBCKOIO U3/TyYeHusl.
o crnocoby nony4veHus n3obparkeHnst MPUEMHUKN PEHTIEHOBCKOMO
N3NTy4YEeHUs] MOXHO MOAENUTb HA aHanoroeble, B KOTOPbIX
n3obpaxkeHne rKCHMpyeTcs Ha oTOUYBCTBUTENbHBIX MaTepuarnax
(CTeKNAHHbIX NnacTMHax, doTobyMare, peHTTEHOBCKOM MNEHKE) U
LUMpoBble, B KOTOPbIX M30bpaXkeHne OTObpaXkaeTcsli Ha 3KpaHe
(MOHUTOPE) KOMMbIOTEpA.

doTouyBCTBUTE/bHbIE MaTepuasnbl Haubonee Tpebosa-
Te/bHbl K MapaMeTpaM PEeHTreHOBCKOro annaparta, Tak Kak Ans
NONy4YeHNss KayecTBEHHOro wu3obpaxeHuns Heobxoanmo
6onbLIOE KOTMYECTBO SHEPI NN PEHTITEHOBCKOMO N3/TyYEHUS.

B cBSI3M C 3TMM MaKCUMasbHble MapaMeTpbl peHTre-
HOBCKOro annapata (reHepaTopa) 415 nosydeHuns n3obpaxxeHusl
Ha poToMaTepuanax Ao/MKHbl 6bITb He MeHee 110 KMNoBOSbT,
100 MnnnmMamMnepoB n 2 CeKYHA.

A3 cywlecTBYylOLWMX MOAENEN PEHTrEHOBCKMX annapaToB
MOXHO MWCMonb30BaTb CTauMOHaApHblE W nepeaBuXHbIE
annapatbl ¢ ananasoHamm ot 0,001-6 cek, 40-125 kB, 10-320 MA,
nepeHocHble — 0,002-4 cek, 40-115 kB, 20-200 MA.

LindpoBblie cnctemMbl MeHee TpeboBaTesnbHbl K 3HEPruu
PEHTIFEHOBCKOIO U3/Ty4YEHUSI B CBSI3M CO CBOEN 60siee BbICOKOM
YYBCTBUTENbHOCTBbIO K HEMY. B peHTreHos1ormm npuMeHsItoTcs
HECKOJIbKO TUNoB undposBbix cuctem. 10 CR-cuctema
(Computed Radiography), CCD-
MaTpuua (Cokp. ot aHrn. CCD, «Charge- 4 -

led-. Device») uau, PSA-Moaynu ,.

Photo-diode Sensok (_ G“'\‘-- Y
Detector Method), DR¥g& DF -
oT aHrn. DR, «Digital Radiograp

X-ray




CR-cuctema (Computed Radiography)

PaboTa cuctembl OCHOBaHa Ha (PMKCaLUK NPOCTPAHCTBEHHOIO
PEHTIEHOBCKOro M306pakeHus1 3anoMuHalowmMm toMMHOMOpaMu.
MPUEMHUK M306paXkeHust NpeacTaBnseT cobom rmbkyto nNacTuHy,
MOKPbITYIO JIIOMUHOGOPOM C  BbIHY>XAEHHOW JIIOMUHECLIEHLIMEN,
CMOCOBHOM XpaHWUTb MOrMOWEHHYIO 3HEpPrulo nagarLlero
PEHTIEHOBCKOMO U3/Ty4YEHUS B KBa3MyCTONUMBOM COCTOSIHUM, @ TAKXKE
N3ny4yaTb 3Ty dHepruio B Buae (pOTOHOB npu obnyvYeHun CBETOM
BuanmMoro nnm UK-amanasoHa. JIIOMMHOGOP A0/MKEH UMETb BbICOKMI
KO3 DULUMEHT MOrNOLWEHNSI PEHTIEHOBCKOrO M3/yYEHUS, @ Takxke
60/1bLLYI0 CBETOBYIO OTAAYY Ha €AVNHULLY NOMNOWEHHON SHEPTUN.

Ans 6bICTPOro CUYMTbIBAHUS M300paxkeHUs MNOCTOSIHHAs
BpeMeHU JIloMUHOdopa Ao/mkHa 6biTb MeHee 10 MKC. Xopowlo
yaooBneTeBopsieT 3TUM TpeboBaHusaM dTopua 6apusi, akKTUMBM-
POBaHHbIN EBPOMNNEM, KOTOPbIN SIBNSIETCS OCHOBOW 17151 BbIMYCKaeMbIX
NPOMbILUNIEHHOCTbIO MPUEMHUKOB C  BbIHY)KAEHHOW JIIOMUHEC-
LiEeHLIMEN,

OKkpaH (N1acTuHa), NOKPbITbIA 3aMOMUHAIOLLIMM JTIOMUHOMOPOM,
BHELLHE TMOXOX Ha OOblYHbIN yCuUNMBaKOWMA 3KpaH. CKpbITOe
n3o0bpaxeHne Ha TaKOM 3KpaHe CnocobHO COXPaHATbLCH, B
3aBUCUMOCTM OT Buaa OMUHOOPA, OT HECKONbKUX MUHYT A0

HECKO/IbKUX [HEW, MpeXxae YeM Ka4decTBO
ero ynagér HuxXe NpMeMnemMoro YpoBHs. 3T0
CKpbITOE€ u306pakeHne MoxeT 6biThb

CYNTAHO C IKPAHALKAHNMPYIOLIEN CuETeMOnn
BOCHE /: BAIEKTPOHHO-TyYeBOM
q .

"7/ BIBaHVE CKPLITOrO M306paXkeHust
BOANTCA  MH(PaKpacHbIM  1a3epom,

) __KOTOpbIM  CTUMyNMpyeT noMMHodop U OH
\ 'OTAQET HAKOMJIEHHYID UM 3HEpPruio B BuAe
g\

G _
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BWAMMOro cBeTa. IJTOT (eHOMeH Ha3biBaeTca @OTOCTU-
MY/IMPOBAHHOM NtOMUHecLieHUMeEN. OHa, Kak U CBeYEHNE OObIYHbIX
YCUIMBAIOLLMX 3KPAHOB, MPOMOPLUMOHAsibHA YNCTY PEHTreHOBCKUX
(pOTOHOB, NOr/IOWEHHbIX 3aNOMUHAOLWMM JTIOMUHO(OPOM.

B npouecce cuuTbiBaHMA BbICBOOOXAAETCS He BCH
HaKon/feHHas 3KpaHOM 3Heprus. YTobbl MOSHOCTLIO OYUCTUTL
NIOMUHECLEHTHbIM 3KpaH OT CKpbITOro uM306paxeHus OH
noABepraeTcad B Mpoueccope KpaTKOBPEMEHHOMY WHTEHCUBHOMY
06/ly4yeHnt0 BUAWMBLIM CBETOM, MNOC/Ae Yero 3KpaH MOXHO
MCNONb30BaTb MOBTOPHO.

[Mpouecc cuuMTbiBaHNA WM306pa)KeHns OCyLeCcTBseTCs
CKaHUPYIOLWNM Jla3epOM, CBETOBOM MOTOK KOTOPOro CKaHWPYET
NOBEPXHOCTb 3KpaHa B pacTpOBOM MOCNeaoBaTeNbHOCTH, NoAobHO
3NEKTPOHHOMY MYYKY TENEBU3NOHHOIO KMHEeCKona. J1a3epHbIN My4oK
MMeeT pa3Mep NaTHa NpubnuauTensHo 0,1 MM, NO3TOMY pa3peLleHne
B M306paxxeHun gocturaet 5-10 anemeHTOB/MM. B036y>xaaembili B
noMuHodope na3epoMm, CBET M3 KaXAOW TOYKM 3KpaHa
okycupyeTcs 1 TpaHCHOPMUPYETCS B SNEKTPUUYECKUA CUTHAN C
MOMOLLbIO CreunanbHON ONTUYECKON CUCTEMbI U POTOYMHOXMUTENS.,

Mepen GOTOYMHOXWUTENEM pacrnofiaraeTcs
bunbTp, 0CNAbNKAIOLLMIA CTUMYTUPOBAHHBIN
CBET, TaK KaK €ro WHTEHCMBHOCTb Ha
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KOTOPbIN YCUTMBAETCS, U3MEPSIETCS M MPOXOAUT Yepe3 aHasoro-
uncdpoBor npeobpasoBaTenb, 4YTOObI ChHOpMUPOBATbL OUHAPHYHO
(uMdpoBYD) MaTpuUUy, OTPaXKaloLWYO SPKOCTHble MNoKa3aTenu
KaXxaoro nukcena. 12-6MTHas cuctemMa npeactaBnsieT 3TH
nokasatenn B ananasoHe oT 0 go 4095 (2N°I = 4096). CwurHan,
nepeBeAEHHbIN B LUMMPOBYIO GopMy, Nepeaaércs B MNpOLIeccop
(bydbep) wu30bpaxeHus. Tabnuubl nNepekoanpoBKM Mpoueccopa
obecneuymBaloT npeobpazoBaHMe COAEPXWUMOro MaMAaATU
n306pakeHuns B TpebyeMbili Ananas3oH APKOCTU U KOHTpacTa.
OCHOBHbIM 3BEHOM, CBS3bIBAIOLINM ODObIYHbIE PEHTIEHOBCKUE
annapatbl ¢ CR-KOMnnekcoM, SBASAOTCA CTaHAApTHOroO BuAa
PEHTreHOBCKME KacCeTbl, coaep)alwue cneyuanbHble MHOro-
pa3oBble docdopcoaepxalume nnacTuHbl. Pabounit npouecc
BbIFNSANT cneaylowmMm obpas3oMm: nocne CAenaHHoOro o6bIYHbIM
CrnocoboM CHMMKA MauMeHTa Ha KacceTy, NoceaHss NoMeLLaeTcs B
OWUTNTanu3ep, rae M3 KacCeTbl aBTOMATMUYECKU M3bIMAETCA WM
CUYMNTBLIBAETCA MNACTUHA, M306paXkeHne NepeBoanTCs B LMQpPOBON
BMA, WU OTNpaBnsieTcs Ha paboyylo CTaHUMIO AN KOMMbIOTEPHOWU
obpaboTkn. 3aTeM B AUrMTanM3epe CUYMTAHHOE C MNNACTUHBI
n3obpa)keHne CTUPAETCS, @ KacceTa roToBa K C/ieAytoLleMy CHUMKY.
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Lincphposoi npnbop |
c 3apsigosou cBa3blo (M3C) unn PSA-moayns

MpyvHuMn BCcex npubopoB  3apsipoBon cBszbto (M13C) ocHoBaH Ha
(poToaneKTprIeckoM adekTe — UCMYCKaHUM 3/1EKTPOHOB BELLIECTBOM MO/,
NEACTBMEM SNEKTPOMArHUTHBIX M3My4eHNI (BUAMMOIO CBETa, MHMPaKpacHoro,
YNbTPahMONIETOBOr0, PEHTITEHOBCKOIO W3MYYEHUA W OpPYrMx TUMOB
3NEKTPOMArHUTHbIX BOSIH). DMEKTPOHbI, BbUIETAOWME M3 BELLECTBA MNpU
BHELLHEM hoTo3hdeKTe, Ha3bIBaOTCA (DOTOIEKTPOHAMM, @ NEKTPUYECKUN
TOK, 0Opa3yeMbii VMMM MPU  YMOPSAOYEHHOM [BWKEHMM BO BHELLHEM
3NEKTPUYECKOM MOJ1E, Ha3bIBAETCSH (DOTOTOKOM.

N3C-matpnua (CCD) — cneunanm3vpoBaHHas aHasnorosas
MHTErpanbHasi MUKPOCXEMa, COCTOSALIAs M3 CBETOYYBCTBUTENbHbIX
(poTOANOAO0B, BbIMNO/THEHHAS HA OCHOBE KPEMHWS, UCTONb3YHOLLAsS TEXHOOMMIO
npubopoB ¢ 3apsigoBon ces3bto (M3C). B onmuueckom 6noke npréMHUKa
BXOASLUME PEHTIEHOBCKME JTyuM MpeobpasyroTcsl YCUIMBAOLWMM SKPaHOM B
BUANMbIN CBET, KOTOPbIN OAHOBPEMEHHO HaKarn/IMBAETCs B BUAEOCEHCOPAX.

Kaxabin 13 aaTumkoB 06pabaTbiBaET OTHOCUTENBHO MarieHbKoe Mose
0630pa Ha ycunMBatoLLEM 3KpaHe, YTO 06eCneumMBaET BbICOKOE paspeLleHme
n3obpaxeHuss. Yem 6o0Mblle KONMYECTBO
BUAEOAATUMKOB, YCTAHOBIIEHHBIX B OMTUYECKUN
610K, TeM BblLLE NPOCTPaHCTBEHHOE pa3pellieHne X-ray
AMArHOCTMYECKIX ™ 306padkeHMi obecrie- ‘ o .
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MacCLUITabnpoBaHusi, BbIOOPOM VN yiol
00M1aCTN, HACTPOMKOM APKOCTU U KOHTPSCHE;

NHBEPCMM LUBETa U T. A. lNonyyeHHoe C AaTYMKOE /
M300paKEHME HEMOCPEACTBEHHO MOCTYNAET Ha s’ |
KOMMbIOTEp, 0bpabaTbiBaeTca U BbIBOAUTCA Ha, N «\ g

MOHUTOP B TEYEHNE HECKOJIbKNUX CEKYHA.
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DR-peTekTOop
(cokp. ot aHrn. DR, «Digital Radiography>)

’
g

\ B HacToswee BpeMsa MNpOM3BOACTBO M/OCKOMaHeNbHbIX DR-
[AETEKTOPOB pa3BmBaeTcs no AByM TexHosnorusam: (Complementary
metal-oxide-semiconductor) (KMOIT).

TFT oCHOBaHa Ha WCMNOJSIb30BAaHMW Pa3HOBMAHOCTU MOJIEBOrO
TPaH3UCTOpPA, NMPU KOTOPOM KaK METa//IMYECKME KOHTAKTbl, TaK U
MOSTYNPOBOAHNKOBLIA KaHan MNpOBOAMMOCTM W3roTaB/MBalOTCA B
BuAE TOHKMX NNEHoK (0T 1/10 go 1/100 MnKpoHa).

CMOS - TexHonorns npou3BoACTBa CBETOYYBCTBUTESNbHbIX
MaTpuL M3 NoJiIeBbIX TPAH3UCTOPOB C U30/IMPOBAHHLIMUK 3aTBOPaMU U
KaHaniaMun pa3Hou NpOBOAUMOCTM.

CpaBHUTENBHbIA aHaNU3 3TUX TEXHOMOIMM NOKa3bIBAET, YTO Y
KaXkAoW U3 HMUX €CTb NPeMMYLLIECTBA U HeaocTaTku. Hanpumep, TFT-
doTonpmneMHnkm bonee paanaumMoOHHOCTONKIME U NO 3TON TEXHONOTNN
nerye wu3rotoBuTb naHenu 6onbwunx pasmepoB. Y CMOS-
(POTOMPUEMHNKOB MeHblle aaAUTUBHbIE LWYMbl, OHW MO3BONSIOT
obecneunTb BbICOKOE ObICTPOAENCTBUE, UYTO OCOBEHHO BaXXHO B

MHTEPBEHLUNOHHOW PEHTreHONOMNMN.

BaxHbIM npenmyuwectsom KMOII-

X-ray ¢doTonpeobpasoBaTtenen saBnseTcs

(.} . BO3MO)KHOCTb BbIH'OJTI:IEHVIFI’ uenen
‘A SCazenel 1 aHanoroso-
JopasosaTénein Ha TOM

. OgHako, kak TFT, Tak u

MMEIT HU3KOE OTHOLUEHNE <<CVIFHaJ'I/
LyM>» 3a CHET aAAUTUBHbLIX LLYMOB. 27O

JS-MaHennM B pexuMe peHTre-
) “Hockonuu (Npy ManbIX A03ax Ha Kaap)
.
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CUJIBHO CHUXKAET KauyecTBO M306paXKeHUs. DTOT HEJOCTaTOK UMEIOT
TakXe naHenn npsaMmoro npeobpasoBaHusa. [loaTomy, Aans
NCKTIOYEHUSA BJIUSHUA HA KayecTBO WM306pakeHus apauTUBHbIX
LLYMOB, BefyTCqd MHTEHCUBHblE WUCCNefoBaHWSA MO 3/IEKTPOHHOMY
ycuneHnto  (YMHOXEHMUIO) CuUrHana u306paxeHnss B NOynpo-
BOAHMKAX.

AN4 BCEX undposbix cucteM MAKCUMAJIbHBIE napameTpel
PEHTreHOBCKOIro annapaTta (reHepatopa) A0/MKHbI 6bITb He MeHee 80
KMnoBosbT, 20 MUNNAMMNEPOB U 2 CEKYHA.

3 cyluecTBYyOLWMX MOAENEN PEHTIEHOBCKMX anmnapaToB MOXHO
MCMOSIb30BaTb CTaUMOHApHble W repeaBMXHble annapaTbl C
Anana3oHamu ot 0,001-2 cek, 40-120 kB, 10-300 MA, nepeHOCHbIe —
0,001-3 cek, 40-100 kB, 16-40 MA.

3aK/todeHne: Kak Bceraa, Bblbop peHTreHOBCKOro annaparta u
crocoba nosyyYeHust PEeHTreHOBCKOro W300paXkeHUs HanpsiMyto
3aBUCAT OT DMHAHCOBbIX BO3MOXXHOCTEN MEANLIMHCKON KITMHUKMN.

C yBaxxeHuewm,
Baw HageXHbl NapTHeEp U NPOBOAHUK
B MUP MeaAULIMHCKOro obopyaosaHus

MHHOBALIMOHHASA NMPON3BOACTBEHHO-TOPIOBAS
KOMIMAHUSA HO3JICH
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Mockea, yn. 1-a ®pesepHas, a. 2/1, kopn. 2, ocumc 702
BusHec-ueHTp "AHApOHOBKA"

Ten. +7 (495) 673-74-97
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