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H.H. banHos, A.N. Ma3ypoB

COCTOSAHUE POCCUUCKOWU PEHTTEHOTEXHUKN U NEPCMNEKTUBbI EE PA3BUTUA

AHHOTAUMA

Kpatko paccMOTpeHO cOBpeMEHHOE COCTOSHHE POCCHICKON PEHTTeHOTEXHUKH Ha pyOexe mepexona Ha 1U(pOBbIe
TEXHOJIOTHHU: OCHAILEHWE MEIUIMHCKUX YUPEXKISHUH, TPOU3BOJICTBO PEHTIEHOBCKOM anmapaTyphbl, COCTOSHIE HAY4-
HBIX UCCIIEOBAHMIA U MPOPECCHOHAIBHOMN MOATOTOBKU. YKa3aHbI ITYTH MPEOOJICHUS] OTCTABAHUS OT PAa3BUTHIX 3apy-

OEKHBIX CTPaH.

B nacrosiee BpeMst MOKHO KOHCTATHPOBATD, YTO
nocie nagenuss CCCP u, kax ciie/icTBHe, pa3Baja Bcex
MPENPUSTUM, CBSI3AHHBIX C PEHTTE€HOTEXHUKOU, 3TH
MPEANpPUATUS BHOBb Haualld pa3BUBaThbcs. B pamkax
(hemepaTbHBIX MPOTPAMM IIPOUCXOIUT MIEPEOCHAIIICHIE
OTHENIEHUN JTyu4eBOW NUATHOCTUKU MEIUIIMHCKUX yU-
peXaeHn 1TMPPOBOM PEHTIEHOBCKOM anmapaTypou.
Ha 6a3e nmugpoBBIX TEXHOJOTHH BHOBH CO3IaHHBIE
MIPENNPUSITHS pa3pabaThIBAIOT COBpPEMEHHBIE U(PPO-
BBIC almapaThl. B meuaTu mosBIsIoTCS YIeOHUKH, MO-
Horpaduu M CTaThU MO PEHTTCHOBCKON TeMaThke. B
yueOHBIX 3aBEICHUSAX TOTOBSITCS CHELIMAIMCTHI TeXHU-
YEeCKOro U MEAMIIMHCKOTO Mpoduiield, COBEPIICHCTBY-
€TCSl PEHTTeHOJIOTHIecKas CITyK0a.

OJIHaKO ypOBEHb POCCUMCKON PEHTTE€HOTEXHUKHU U
PEHTTEHOJIOTHYECKOHN CITY)KOBI BCE €Ille OTCTAeT OT
YPOBHS pa3BUTHIX 3apyOexkHbIX cTpaH. Llenp HacTos-
el cTaTbu — 0003HAYNTh COBPEMEHHBIN YPOBEHb U
yKa3aTh MYTU €r0 MOBBIIICHUS.

OcHalleHe MeaULUHCKUX Y4YpeXAeHUi

PassamuBmmiicst CoBerckuii Coro3 ocTaBHI KIIMHU-
kaM Poccuu IecATKU ThICSY PEHTTEHOBCKUX alllapa-
TOB Pa3IMYHOTO Ha3HaueHus, He MeHee 50 % KOTOPBIX
oTpaboTanu cBoit pecypc. bomee 90 % atoii anmapa-
TYPbI COCTABJISUTM MOPATBHO YCTAPEBIIINE AHAJIOTOBBIE

MOJIENIH: CTAIlMOHAPHBIE KOMILJICKCHI JIJIs1 PEHTI€HOCKO-
MM ¥ PEHTTEHOTpaduy; MajaTHhIC peHTreHoTpadu-
YeCKHUe almapaThl; Grrooporpadsl (CTallMOHAPHBIE U
TIEPEIBIDKHEIC); IEHTAIbHEIC aIlliapaThl U TUIEHOYHBIC
Mammorpadsl. JloJs cnenuain3npoBaHHBIX ammapa-
TOB (KOMIIbIOTEpHBIX ToMOTpacdoB — KT, anruorpados,
MEPEBIKHBIX XUPYPrHYECKHUX alllapaToB, OCTECOACHCH-
TOMETPOB U JIP. ), IPUTOIHBIX K SKCIUTyaTaIlH, He TIpe-
Bpimana 10 %. Crneumann3upoBaHHbBIE annapaThl
OBIIH, KaK MPaBHIIO, 3apyOEKHOTO MTPOU3BOJICTBA.
BosHukime koMmMepueckre GUpPMbI IO TPOU3BOJI-
CTBY PEHTTCHOBCKHX allapaToB M3-3a OTCYTCTBUS I'0-
CyAapCcTBEHHOTO (PMHAHCHPOBAHUS HE MOTJIM OCTaHO-
BHUTH MPOIECC CTAPEHUS PEHTIeHOIMATHOCTHUECKON
arnmapaTypbl, HAXOIAIIEHCS B JIE4eOHON CETH CTPAHBI.
Tomnpko peamuzanus denepaIbHON MPOTrpaMMBI «310-
poBwe» B 2006-2007 rr. 3aMeyIniIa TeMIIbl POCcTa JaH-
Horo nporecca. [1o 3Tol mporpaMMe B METUITMHCKIE
yupexIeHus: ObUIO TIOCTaBJICHO OoJiece 7 ThIC. SAMHUIL
PEeHTTeHOBCKOW TexHUKH. OMHAKO MporpaMma He Ooc-
TaHOBHWJIA MOPAIBHOTO CTAPEHUS OCHAIICHHUS MEIH-
IIMHCKUX YUPESKIACHUA. AHAIN3 TOCTABOK IO IIPOTPaM-
Me «300pOBbe» TOKa3all, UTO OOJIbINAs YACTh armapa-
TOB (3a MCKIIIoYeHneM GIrooporpadoB) OCHOBaHA Ha
ycTapeBIlel aHAJIOTOBOM TEXHOJIOTHH ITOJTyYSHUS PEHT-
TEHOBCKHMX M300paxkeHmil. BhICOKOpa3BUTHIE CTpaHbBI
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K 9TOMY BPEMEHU YK€ CAeTaIl BEIOOP B MOIB3Y LU(p-
POBOM TEXHUKH U MPEKPATUIN OCHAIIEHUE MEIUITIHC-
KUX YUIpeXIeHUN aHAJIOTOBBIMH almapaTaMu (3a Hc-
KITFOUCHHMEM YUPESKACHUH OTCTANTBIX cTpaH). CTano oue-
BHJIHBIM, 4YTO IIU(POBBIE PEHTICHOBCKUE aIMapaThl,
KpOME SIBHBIX MPEUMYIIECTB (MH(GOPMAIIMOHHBIX, KO-
HOMMUECKUX, IKOJIOTUYECKUX U dKOHOMHUYECKux [1]),
JAIOT BO3MOXKHOCTH OPTaHM30BEIBATH PEHTTEHOJIOTH-
YecKYIO CITy’k0y Ha HOBOM, O0JIee MPOrPECCHBHOM YPOB-
HE C WCIOJIb30BaHNEM MH(POPMAIIMOHHBIX CeTeH MeIn-
LIMHCKOTO YUPESXKACHUS, pailoHa, TOpOaa, CTPAHBI U BCe-
ro mupa. lllupokopasBuras MmieHOUHAs] TEXHOJOTHUS,
CBITpaBIIasl HEOLEHUMYIO POJIb B PA3BUTHH PEHTTEHO-
TEeXHUKH XX BEKa, B HACTOSIIEE BPEMs SBIISICTCS TOP-
MO30M Ha IyTH Pa3BUTHS PEHTTCHOJIOTUYECKON CITYXK-
OBI. YCcTaHOBKA HOBOT'O aHAJIOTOBOTO aNllapaTta He 1aeT
BO3MOKHOCTH BKIIIOUUTH €0 B MHPOPMALIMOHHYIO CETb.
Hcxons u3 u3I0skeHHOT O, CTAHOBUTCS SICHO, UTO MO~
HSTh YPOBEHb PEHTTEHOJIOTUYECKON CITy>KObI Poccuu 10
YPOBHS pa3BUTHIX CTPaH BO3MOXHO TOJILKO Ha 6a3e -
pOBOI peHTreHOoTeXHUKU. [1o3TOMY Bee manbpHeime
(benepapHBIE TPOTPAaMMEI OCHAIICHUS JICUeOHO-TIPO(H-
JmakTudeckux yupexaeHuit (JIITY) momkHbl OBITH OpH-
EHTUPOBAHBI TOJIBKO Ha IU(PPOBYIO PEHTTCHOTEXHUKY.
Texunueckast 6a3za B Poccun myst ocHamenus JITTY mud-
POBOI TEXHUKOM CO3/1aHa 110 OOJBIIMHCTBY KIIACCOB afl-
nmapatoB. [TocTaBkyu UIyT, HO UX SBHO HETOCTATOYHO.
BepositHO, ocHOBHaS TIpobiIeMa — (PUHAHCHPOBAHUE.

n pon3BoACTBO PEHTreHOTeXHUKu

B nacrosiee Bpemst B Poccunt ingpoByro TeXHUKY
pa3pabaTsIBAalOT W MPOU3BOIIT He MeHee 10 dpupm
[1]-[3]. Tak kak TpaTUIIMOHHOE PEHTTEHOBCKOE MCCIICIO-
BaHUE OCTAETCS OCHOBHBIM METOOM JUATHOCTHKH OOJTh-
LIMHCTBA 3a00JIeBaHUIl CHCTEM U OPraHOB, MOATBEPKAA-
oM 6oee 50 % AMarHo30B, OCHOBHOM ymop (hupMbl
JIETTAFOT Ha Ppa3pabOTKy U MPOU3BOJICTBO IU(POBBIX all-
TapaToB JJIs1 PyTUHHBIX HccaeaoBannit. K HuUM oTHOCST-
Csl TeJIeyTpaByIsieMble pEHTTCHOTUATHOCTHIECKUE KOMIT-
JIEKCHI, CTOJIBI CHUMKOB M CTOWKW CHHMKOB, 0a30BBIC
PAAMOIOTHUECKUE CUCTEMBI C KATAJIKOW U almmapaThl AJIs
WCCIIEOBAHUS OPraHoB IpyaHoi KieTku. C onucaHueM
3THUX alllapaToB, IPOU3BOIUMBIX OTCUECTBEHHBIMU
(upmamu, MOKHO O3HAKOMUTHCS B padoTtax [1]-[3].

Kpowme Toro, cepuitHO MpOU3BOAUTCS PSif CICIIHA-
JMU3UPOBAHHBIX IIU(PPOBBIX aNMIAPATOB: MAMMOTpadBbI,
(rooporpadsl, anruorpadsl, AeHTATIbHBIC BUUOTPA-
dor [1]-[3], [6]-[9]. HeckonbkuMHU OTeYeCTBEHHBIMHU
(bupMaMu COBMECTHO € 3apyOeXKHbIMH (pupMaMu Ha-
yaTa nocrtaBka pycudunupoBaHusix KT. Takum 006-
paszoMm, yxe ceifgac poccuiickue GUPMBI MOTYT 00ec-
MIEYNTH TOTPEOHOCTH PEHTTEHOJIOTUYECKOM CITY)KOBI B
OOJIBIIMHCTBE KJIACCOB allapaToB, B KOTOPBIX IIPUMe-
HeHbl U(poBbIe TexHONMOTUU. OTHAKO MEXIyHAPOI-
uble BIcTaBKU («RSNA», «kECR», «MEDICA» u ap.)
TTOKAa3BIBAIOT, YTO YPOBEHb POCCHUCKHUX pa3paboTok
BO MHOTOM OTCTAaE€T OT YPOBHS BEAYIIHNX 3apyOCIKHBIX
MIPOU3BOIUTENICH. DTO OTCTaBaHME KacaeTcs KauecTBa
1300pakeHus1, JO30BBIX HATPY30K, MOTPEOUTENbCKUX
CBOICTB U 1u3aiiHa. ToMy €cThb HECKOJIBKO IPUYMH.

ITocne paszBana Coserckoro Coro3a O6bLI0 yTpaue-
HO OOJIBIITMHCTBO TEXHOJIOTHI M TIPOU3BOJICTB AJIEMEH-

THOI 0a3bl, HA KOTOPOU CTPOMINCh PEHTI€HOBCKHUE all-
nmapatsl. JlocTyn Kk 3apyOeXHONH KOMITJIEKTAUU OBLT
BOCIIPUHST MHOTUMH BHOBb BOSHUKIIIUMU (PHpMaMHU KaK
BO3MOXXHOCTB CO3[AHHS alNapaTroB U3 QYHKIMOHAIb-
HbIX y3710B. He nMes ombITa uX corjaacoBaHus, (pUPMBbI
HAPYIIWIH TOIXO0 K TUPPOBOMY armapaTy Kak K eu-
HOU MHGOPMAIMOHHON CHCTEME OT PEHTT€HOBCKOTO
HMCTOYHUKA U PEHTTEHOBCKOTO MMUTAOIIETO YCTPONUCTBA
1o MOHHUTOpPA. Kak MpUHATO TOBOPHUTH HA TEIICBUICHIH,
CHCTeMa JIOJDKHA OBITH COTJIACOBaHA «OT CBETa IO CBe-
Ta». EcrecTBeHHO, UTO, HE COOMIONAsT ATOT MPUHLIHUIL,
HEIb3s1 CO3aTh ONTUMANIbHYIO cucteMy. Heobxonumo
TaKXe yUYUTBIBATh, UYTO CAMbIe COBPEMEHHbBIC KOMILIEK-
Ty1omue (GUPMBI-U3TOTOBUTENH ITOCTABIISIIOT TOJIBKO
3aKa3yuKaM JaHHBIX u3neiuii. OueHb BaKHOM 3a1aduei
JUISL OTEUECTBEHHOM PEHTTEHOTEXHUKH B 3TOU CBSI3U SIB-
JIIeTCs OBJaJeHUEe COBPEMEHHBIMU TEXHOJOTUSIMU IS
CO3JTAHUSI OCHOBHBIX COBPEMEHHBIX KOMIUICKTYIOIINX
3JIEMEHTOB. B uacTHOCTH, OTCYTCTBYIOT TEXHOJIOTUH IS
MTPOM3BOCTBA TTOCKOMIAHETBHBIX IETEKTOPOB PEHTTE-
HOBCKHX WU300paXeHUH I peHTTeHOTpaduu U MaM-
Morpaduu, a TakKe YHUBEPCATHHBIX (IMHAMUIECKUX)
JIETEKTOPOB IJIs1 PEHTTEHOCKOITUHI U UHTEPBEHIUOHHOM
PEHTTEHOJIOTUHU U JIMHEHHBIX ETEKTOPOB IJIs MHOIO-
cpe3oBbIX ToMorpados. He mpousBoasarcs peHTre-
HoBckue Tpyoku st KT u anrnorpadun u TpyOxu mo-
BBITIIEHHOM MOIITHOCTH TSI MUKPO(GOKYCHOH peHTTeHO-
rpaduu. ITOT MepedeHb MOXKXHO OBIIIO OBbI IIPOIOJIKHTb.

Hemanyio posis B OTCTaBaHUU UT'PAET OTCYTCTBHE
3aBEpUICHHON eIMHOM CTaHAAPTU30BAHHOM CHCTEMBI
CTAHJAPTOB MO 0E30MACHOCTU U MO TEXHUYECKUM Ia-
paMmeTpaMm IUGPOBBIX alapaToB, TAPMOHU3UPOBAH-
HBIX C CUCTEMOW MEXIYHAPOIHOU CTaHIapTU3AINU
MDK. Het Takxke oJHO3HAYHBIX METOAUK M €IMHBIX
CPENICTB UX OIpPENEICHUs, a TAK)KE HE XBaTAeT KBAJIU-
(bUIUPOBAHHBIX IKCIIEPTOB IO MPOBEICHUIO UCIIBITA-
Huil. OTEYECTBEHHBIX CPEICTB U3MEPEHUI HUKTO HE
TIPOU3BOIUT.

Pemenne yka3zaHHBIX TTPOOJIEM MMOBBICHT YPOBEHb
OTEYECTBEHHBIX Pa3pabOTOK M COKPATUT OTCTaBAaHWE
OT 3apyOexHO anmapaTypsl.

CocTosiHMe Hay4HbIX UCCNenoBaHUN n
npodeccnoHasibHOM NOAroTOBKU

WaTencuBHOE pa3BUTHE ITUPPOBOM pEHTTEHOTEXHH-
KU TTOPOIUIIO LEIBIN psi MpoOjieM B 0Opa3oBaHUM.
BersicHuiocs, 4T0 MHOTHE pa3aeibl Y4eOHUKOB IO OC-
HOBaM aHAJIOTOBOW PEHTICHOTEXHUKU TPeOyIOT mepe-
cMoTpa [1]. DTO KacaeTcs BceX 3BEHBbEB LU(PPOBOro
ammaparta, Ha4WHas ¢ PEHTTEHOBCKOTO IHTAIOIIETO
YCTPOMCTBA U 3aKaHUMBasE MOHUTOpOoM. Kpome TorO,
TIOSIBIJTUCH COBEPIIIEHHO HOBBIE PA3/IeIbl PEHTTCHOTEX-
HUKU: IUPPOBBIE IITOCKOMIAHETbHbIC TPUEMHUKH, I ]-
pPOBBIE BHEOIPOLIECCOPBI IO 06paboTke n3o0paxke-
HUH, CUCTEMBI Mepeaayd U XpaHeHUs HUGPOBBIX
n3obpaxennit (PACS), nHdpopManmoHHbIE CHCTEMBI
RIS u HIS, Tenepaanosiorusi, CHCTEMbl KOMIIbIOTEP-
Horo obHapyxenusa (CAD).

LudpoBbie TEXHOIOTHH OTKPBLIH BO3MOXHOCTb ITPH-
MEHEHUSI B PEHTT€HOBCKUX aIIapaTax METOIUK, KOTO-
pble ObUIM MPAaKTUYECKU HEAOCTYIHBI aHAJIOTOBOM TeX-
HUKE: JBYXIHEPreTUIecKass 1 MHOTO30HATbHAS PEHTTe-
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HOorpadus; TOMOCHUHTE3; (a30-KOHTpPACTHASL PEHTTe-
HOBCKasl ChbeMKa; N300pa’keHUsI B PACCESHHBIX OOBEK-
TOM PEHTIeHOBCKUX Jyyax [4], [3].

HecMmoTpst Ha mpoBeaeHre LEIoro psaa uccieqoBa-
HUN 10 UU(PPOBON PEHTTEHOTEXHUKE, OTPAXKCHHBIX B
nuccepraisix [6]-[10] u xuurax [1]-[3], HayuHBIX paboT
M0 3TON TeMATHKE SIBHO HEAOCTATOUYHO. OTCYyTCTBYIOT
«CKBO3HBIE» METOJIUKH pacueTa OOJIBIITMHCTBA ITapaMeT-
PpOB IH(POBBIX AIMAapaTOB, KOTOPHIE OMPEIEIIIOT Ka-
YECTBO M300paKeHUSI, TTO3BOJISIONINE BBISIBUTEL y3KHE
3BEHbsl MHGOPMALMOHHOMW IIENHU [0 BU3yaau3aluu
M300paXeHUs U IPUHATH MEPBI 7151 UX ycTpaHeHus. Her
€IMHOM CUCTEMBI ITOHSITUI OCHOBHBIX ITApaMeTpOB LU(]-
poBoif anmapatypsl. Tak, B JOKYMEHTALIMU ITPOCTPAH-
CTBEHHAs pa3peniaronas CliocOOHOCTh alnapaToB Olle-
HUBAETCS 10 pa3pelleHnIo JeTeKTopa 0e3 yyera Momay-
JALUOHHOMN TepeaTOYHON GyHKINH y31a hopMupoBa-
HUs n300pakeHus: Ha Bxone AeTekTopa. Ilpu onenke
YYBCTBUTEILHOCTU UTHOPUPYETCS. PACCESTHHOE U3ITyde-
HUe. MOXXHO UMETh UJIEaIbHBIN I€TEKTOP, HO anmapar
OyaeT IMeTh HU3KYIO UyBCTBUTEIHLHOCTD U INIOXOE pa3-
pellieHune, eciiy mapaMeTpbl H300paKeHUsI BO BXOTHON
IUIOCKOCTH JIETEKTOpa He OyIyT COTJIACOBAHBI C Mapa-
MeTpaMu aetektopa. OTCYyTCTBUE COTJIaCOBAHUS BO
MHOTHX alnapaTax UIMeeT MeCTO U 110 IPYT'UM apaMeT-
pam. CyllleCTBEHHYIO IMOMOIIb B YCTPAHEHUU 3TUX He-
JIOCTATKOB MOTYT OKa3aTh y4eOHbBIE TOCOOMS U MOHO-
rpaduu o nudposoii pertrenorpacdun [3], [11]. Ha-
MUCAHUE TAKUX KHUT SIBJISIETCS] COLUANIBHBIM 3aKa30M
JUTSI OTEUECTBEHHOI pEeHTTeHOTEXHUKH.

B cBs3u ¢ nepexonoM Ha U(POBBIE TEXHOJIOTUU
OCTpo BcTaeT mpobieMa pehopMbl TpoQeccHoHaTHHO-
ro oOpa3oBaHUs OMOMEIUITMHCKUX HH)KEHEPOB, PEHT-
TeHOJIOTOB M peHTTreHonmabopanToB. Paspaborunkam
armapaTypbl He XBaTaeT KBAIU(DUIIUPOBAHHBIX HHIKE-
HEPOB, OPUCHTUPOBAHHBIX HA Pa3pabOTKy U IPOU3BOI-
CTBO LU(POBOI PEHTTEHOTEXHUKU. BhITycKHUKaM Ka-
dhenp OMOMETUITMHCKON MHYKEHEPHH MTPUXOIUTCS CTa-
KUPOBATHCS, KAK MUHUMYM, €l11le 2 To/a.

B JIITY apmanTanms x IMoCTaHOBKE JUAarHo3a MO MO-
HUTOPY MPOUCXOAUT TOBOJIBHO OOJIE3HEHHO, U OOJb-
IIMHCTBO PEHTIEHOIOTOB MO-MIPEKHEMY MPEANIOUUTAIOT
CTaBUTh JUATHO3 IO PEHTTeHOrpamMMme Ha IieHke. s
3TOTO Ha IMQPPOBHBIX ammapaTax IMpeaycMOTPEH BBIXOI
BHUJICOCUTHAJIA HA Pa3/IMYHbIe YCTPOMICTBA MOIyUYEHUS
TBEPJIbIX KOMUM Ha IJIeHKe. Bo3HMKaeT mapajoKc: Mbl
YIUIA OT IUIEHKHU, MOJIYYUB U300pakeHue B LU(PpOBOIt
MaMsITH, U CHOBA MPHUXOAUM K IUIEHKE, ITPEIOCTABIISL
PEHTIeHOJIOTY CHUMOK Ha TuieHke. Heob6xoaumo yxe B
By3ax o0y4aThb CTYIAEHTOB IOCTAHOBKE AMArHO3a IO
M300pakeHUI0 HA MOHUTOPE.

3aknoyeHue

AHaIM3 COCTOSHUS POCCHICKON PEHTTeHOTEXHUKHU

k 2012 romy Mo3BoOJIseT CAeNaTh CICAYIOIINE BHIBOIBI:

1) ocHamEHHOCTh MEAUITMHCKUX YUPSKICHIH dpo-
BOH PEHTTEHOTEXHUKOU MO-MPEKHEMY OCTAETCS
HU3KOH, €CITK He CUNTATh (DIrooporpaduio;

2) B Poccun oprann3oBaHo MpOU3BOICTBO BCEX TUIIOB
PEHTICHOBCKHUX aIlllapaTOB CPEIHEr0 YPOBHS Kade-
cTBa. 1151 yIydIleHUsT KauecTBa TpedyeTcs mepeoc-
MBICIIEHE MHOTHX YCTOSIBIIUXCS TPEICTABICHUM,

3)

10.

11.

HauyMHas C TEOMETPUU ChEMKH UM 3aKaHYMBasl CIIO-
cobom BocmpousBeneHuss. HeoOxonumo co3manue
OTCUYCCTBCHHOM 3JIEMEHTHOM 0a3bl;

OOJIBIIIYIO POJIH B YCTPAHEHUH OTCTABAaHUS OT Be-
JYIIHUX 3apyOexHBIX (PUPM TOJIKHBI CHITPATh yueo-
HUKU U MOHOTpaduu 1o OCHOBaM HU(POBOM peHT-
TEeHOTEXHUKU U HOBBIM METOAMKAM PEHTTE€HOJIOTU-
YECKUX MCCIENOBAHMUIL.
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