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PEHTTEHOBCKOE U3JIYYEHUE JJIAA JUATHOCTHUKU U JIEUEHUA

KpaTko n3noxeHa HCTOPHs OTKPBITHS HeMelkuM ¢usrkoM B.K. PeHTreHOM 371eKTpOMarHUTHOTO M3JIy4YEHHs, TOTyYHBILETO BIOCIESICTBUN Ha3BaHHUE
X-JIy4y WM PEHTI€HOBCKOE M3JIy4€HHE, IPUBEICHbI OCHOBHBIE €0 CBOMCTBA. PaCCMOTPEHBI M MPOAHATM3UPOBAHBI OCHOBHBIE METO/IbI MEULITHCKON
PEHTIEHOBCKOI TUarHOCTHKH, OMUCaHbI 00JIACTH MX MPUMEHEHUs], YKa3aHbl OCHOBHBIE JOCTOMHCTBA U HeJOCTAaTKH. [I0Ka3aHO, YTO HAa COBPEMEHHOM
JTare pa3BUTHE MEIUIMHCKON JHAarHOCTHYECKOH alnaparypsl OCYLIECTBIISIETCS,, B OCHOBHOM, 32 CYET MCIIOJIb30BaHuUsI HH(POPMAIIMOHHBIX (LIH(POBEIX)
TEXHOJIOTHH. PaccMOTpeHbI OCHOBHBIC KOHLEMIUH MPUMEHEHHUsS] PEHTTEHOBCKOTO M3JIy4eHHs B JICYEOHBIX LIENISIX M STallbl PA3BUTUS PEHTTCHOBCKUX
TepareBTHYECKHX METOJIOB.

KiroueBble c10Ba: peHTI€HOBCKOE M3JIyY€HHE, PEHTICHOBCKas JMarHOCTHUKA, PEHTICHOBCKAs Tepalus, JlydeBas Harpyska, peHTI€HOBCKas Me-
ULMHCKAs anmapaTypa.

A. B. KIIEHCbKHH
PEHTIEHIBCbKE BUITPOMIHIOBAHHSI JIJISI JIATHOCTUKH TA JIKYBAHHSI

KopoTko BuKIIafieHO icTOpit0 BiKpHUTTS HiMenpbkuMm ¢isnkom B.K. PeHTreHoM eleKTpoMarHiTHOro BHIIPOMIHIOBAHHS, IIO 3TOJOM JICTalIo Ha3By
X-npomeHi ab0 PEeHTTeHIBChbKE BUIPOMIHIOBAHHS, HaBEICHO OCHOBHI HOTO BJIACTHBOCTI. PO3IISHYTO 1 MpoaHaNi30BaHO OCHOBHI METOIU MEIMYHOL
PEHTTEHIBCHKOT JIIarHOCTHKH, onrcano cepy iX 3acTocyBaHHs, BKa3aHO OCHOBHI IlepeBary i Hemomiky. [TokasaHo, Mo Ha Cyd4acHOMY €Tari PO3BHTOK
MEIMYHOI 1iarHOCTHYHOI anapaTypy 3/iHCHIOEThCS, B OCHOBHOMY, 3a PaXyHOK BUKOPHCTaHHS iH(MOpMaLiiHuX (IM(poBUX) TeXHOJIOTIi. Po3rmsHyTO
OCHOBHI KOHIIEMII] 3aCTOCYBaHHS PCHTICHIBCHKOTO BHUIPOMIHIOBAHHS 3 JIIKyBaJbHOI METOK Ta CTAalM PO3BUTKY PECHTTCHIBCHKHX TEPAICBTHYHHX
METOIIB.

Kuro4dosi ciioBa: peHTreHiBChbke BHIPOMIHIOBaHHS, PEHTIEHIBChKA JiarHOCTHKA, PEHTICHIBChKA Tepartis, MPOMEHEBE HABAaHTA)XXCHHS, PCHTIe-
HIBCbKa MEMYHA arapaTypa.

A. V. KIPENSKYI
X-RAY RADIATION FOR DIAGNOSIS AND TREATMENT

The history of the discovery of electromagnetic radiation, later called X-rays, by German physicist V.K. Rontgenare is stated. The main properties of
X-rays are presented. The main methods of medical X-ray diagnostics are analyzed, the areas of their application are described, the main advantages
and disadvantages are indicated. The paper shows that the development of medical diagnostic equipment is carried out at the present stage, mainly, by
using information (digital) technologies. The main concepts of the application of X-ray radiation for medicinal purposes and the stages of the devel-
opment of X-ray therapeutic methods are considered.

Keywords: X-ray radiation, X-ray diagnostics, X-ray therapy, radiation exposure, X-ray medical equipment.

BBenenne.  PeHTreHoBckoe — m3nmydeHWe (WM arHOCTHMKHM M peHTreHotepanwy [2, 3].

X-Iy4n — Ha3BaHHE, MPEATIOYNTAEMOE CaMUM HEMEIKHUM
¢uzukom B. K. Pentrenom) mpexpcraBiser coOoW 3Iek-
TPOMAarHNTHOE HMOHM3UPYIONIEE M3Iy4YeHHE, KOTOpOoe 3a-
HUMAeT CIEKTPaIbHYI0 00JacTh MEXIy raMMa- ¥ Yyilb-
Tpa(l)I/IOJ'leTOBI)IM H3JIYYCHUEM B Npe€aciax AJINH BOJIH OT
10 o 10° A. PertrenoBckoe M3JIy4eHHUE C JJIMHON BOJ-
HbI MeHbIe 2A yCIOBHO Ha3BIBAIOT KECTKUM, a GOJIbIIE
2A — markum [1]. CeronHs peHTTEHOBCKOE H3TydeHHE
NPUMEHSETCS. B J1e()EKTOCKONNHU, PEHTIEHOBCKOM CTPYK-
TYpHOM aHaJli3e, PEHTTeHOBCKOIl Tomorpaduu, peHTre-
HOBCKOM MUKPOCKOIHMH, PEHTTEHOBCKOM CIEKTPOCKOINH,
PEHTITEHOBCKOM CIIEKTPAJIbHOM aHAJIN3€, PEHTIEHOBCKON
aCTPOHOMMH U B JIPYI'HX 00JacTsX HAyKu W TexHuku. On-
Hako HauboJiee MIMPOKOE PACIPOCTPAHCHHE PEHTTCHOB-
CKO€ M3IIy4eHHE MOJYIHIO B MEANIMHE ISl PEHTTCHON-

Pentrenonuarnoctiuka (peHTreHONIOTHYECKAs JHa-
THOCTHKA) — 3TO pacro3HaBaHMe 3a00JIeBaHINA Pa3IAIHBIX
OpPTaHOB M CHCTEM Ha OCHOBE AAHHBIX PEHTI€HOJIOTHYE-
CKOTO HccinenoBaHusa. EXeromqHo B MEAWIMHCKHX ydpe-
KACHUAX MPOBOIAATCA MHUJIJIMOHBI TaKHUX HCCHG}IOBaHI/Iﬁ C
emre OOJIBIIUM KOJMYECTBOM PEHTICHOIPaMM, KOTOpBIC
IMoKa €1I€ ABJIAKOTCA OCHOBHBIM BHJIOM PEHTTCHOBCKOI'O
n3obpaxenus. K coxkaneHHio, KOJIMYECTBO PEHTIEHO-
rpaMM HH3KOI'0 Ka4deCTBa IMOYTH BO BCCX CTpaHax MHpa
HACTOJBKO BEJIMKO, YTO PELICHUE ITOH MPOOJIeMBbl yxkKe
BOIIUIO B KOMIIETEHIMIO BceMupHOW opraHusanuu 37pa-
BooXxpaHeHus [4].

Pentrenorepanus — oaMH M3 BHJOB JIy4eBOH Tepa-
UM, TJI€ B KAYEeCTBE BO3ACHCTBYIONIETO (DAaKTOPa HCIIOJb-
3yeTcs KOPOTKOBOJHOBOE (JKECTKOE) PEHTTEHOBCKOE W3-
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nydenue. IIpumeHeHHe MeToJa OCHOBAaHO Ha JeiCcTBUU
PEHTI€HOBCKOTO H3IIyYEHUs, KOTOpOE T'yOWTEIBbHO NeW-
CTBYET Ha KJIETKH, BBI3bIBAas MyTalllH, IPUBOAALINE K UX
rubemn. OgHAKO eClId MPUMEHITh HOHH3HUpPYIoIIee 00ITy-
YEeHHE JIOKAJIbHO, HAIIPaBiIsAsA JIyd TOJBKO HA Odar mopa-
KEHUsI, MOXKHO JOOUTHCS ONpENENEHHBIX ycnexoB. Ilpu
3TOM KJIETKH aTUIMYHBIE VIS YEIOBEUECKOTO TeJa IOTH-
bator. K coxanenuto, THOHYT U HOpMaJbHBIE 370POBBIC
KJIETKH, [T03TOMY JIEYeHHE TaKHUM METOJIOM COIIPOBOKIa-
€TCsl HEeNPHUATHBIMU TOCHIEICTBUAMU W OCJIOKHEHHSIMH,
OJIHAKO B psfie CIydaeB, HaIpuMep, MPHU YHUUTONKEHUU
PaKoOBBIX OITyXOJeH, LenuTeIbHbINH 3 dexT 3aMeTHO Tpe-
BBIIIAET TSHKECTh MOCIEACTBHM [5].

Ilesan paGoThI COCTONUT B PETPOCIIEKTHBHOM aHAIN3E
OCHOBHBIX 3TAallOB Pa3BUTHS METOJIOB PEHTI'€HOBCKOM /H-
arHOCTHKH W TEPaINuH, a TAKKE B ONPEACICHUN MEPCHeK-
TUBHBIX HAIPaBJICHUH Pa3BUTUSI pEHTT€HOBCKON TEXHHUKH.

OTKphITHE PEHTTEHOBCKHUX JIy4Yel 1 HX OCHOBHbIE
cBoiicTBa. /IHEM POXACHUS PEHTICHOBCKOW paJvOIOruu
NpUHATO cyuTaTh § HOsIOpst 1895 r. Bewepom aroro nHs B
OaBapckoM ropoae BropuOypre mpodeccop MeCcTHOro
yauBepcurera Buierensm Konpax Pentren, pabotas c
KaTOAHOW TPYOKOH, Ciy4aifHO 3aMEeTHJ CBEYEHHE, HCXO-
Jsiiee 0T OaHKM ¢ KPUCTAUIaMU TIJIATHHOCHHEPOUCTOTO
6apwus. Torna oH HE MOT JTake MPEIIONIOKHTE, YTO CAEITANT
OTKpBITHE, KOTOPOE BIHIIET HOBYIO CTPAHUILY B IIO3HAHHUE
YeJIOBEYECTBOM OKpY’Karollel MPUPOIbl U HaWAET IIHpO-
yaiilree NPakTUIECKOe MPUMEHEHHE.

Bunsrensm Konpan Pentren

Ho mnpenuyBcTBHE BEJIMKOTO, OXBaTHJIO YYEHOTO.
B TOoT Beuep oH He ymien u3 saboparopuu M Ha Onmkai-
e HECKOJILKO HeJlelb CTal ee J00pPOBOIBHBIM Y3HUKOM.
B KOpOTKHH CPOK C TIOMOILBIO CaMOJIEJIbHBIX TPUOOPOB U
OCTPOYMHBIX NPHUEMOB, KOTOPbIE 3aTeM HAallIN IPUMEHe-
HHE W B Jpyrux obnactsx (U3UKH, PEHTreH HacToJbKO
MOJIHO M3y4Wsl HOBOE€ U3IydeHue, uto go 1908 r. k ero
NAHHBIM He OBUIO J00aBJICHO HHUYETO CYIIECTBEHHOTO.
BoNBIIMHCTBO CBOMCTB PEHTICHOBCKOTO U3ITy4YeHHs OBUIO
OIMCaHO caMuM PEHTreHOM B ero mepBhIX Tpex paboTax B
1895-1898 rr. Mm ke ObUIM yKa3aHbI T€ HEMOCPEICTBEH-
HbIE IPAaKTUYECKUE MPUIIOKEHHUS, KOTOPbIE 3TO M3JIy4eHUE

MOXeT uMeTh [6]. BOT OCHOBHBIE U3 HUX.

Cunvnaa npouuxarowias cnocoonocms. Bce tena
OKa3aJICh TPO3PAYHBIMHU JJISI PEHTI€HOBCKOTO H3Iyde-
HUs. [Ipo3pavHOCTD Pa3NUYHBIX TEN pa3iindHa U U OA-
HOTO M TOTO K€ TeJa 3aBUCHUT OT ero TommuHel. Hu ogHO
TEJIO HE ABJSIETCS ISl PEHTTCHOBCKOTO U3Ty4YEHHS BIIOJIHE
MPO3pPavHBIM: YacTh YHEPTUN PEHTTEHOBCKOTO M3TYUICHUS
MIPU TPOXOXKJCHUH CJI0S Teja JF000H TONIIMHBI TTOTJI0IIa-
€TCsL UM, U IIOTOK M3JIy4EHHs, NPOLICIIINN Yepe3 Takoi
cioi, Oyner obnazaTh MEHbIIEH HHTEHCHBHOCTHIO, YeM
Hmajalolii Ha ATOT ciod. braromaps sToMy cBoOicTBY
PEHTTEHOBCKOE U3Iy4Y€HHUE HAIIO IIUPOKOE MPUMEHEHUE
B MEIWIIMHE TIPU IPOCBCUYNBAHHUH TAIIMEHTOB TSI OTIpee-
JICHUS COCTOSIHHAS WX BHYTPEHHHX OPTaHOB, M3J0Ma KO-
CTe, IPUCYTCTBUS MHOPOIHBIX TEJ, & TAKXKE B MPOMBIIII-
JICHHOCTH TIPY UCCIIEIOBAHUN METAJUINIECKUX OTINBOK Ha
HaJIM4YHe PaKOBUH U TPEIINH, TP UCCIEAOBAHIH CBAPHBIX
IIBOB U T.1.

Cnocobnocmo 6vi3b16amp ceeueHUe HEKOMOPbIX
men. HanpuMep, KapTOH, IOKPBITbIA LIUAHUCTOW COJIbIO
6ap1/1;1 U IINIaTHHBI, CBETUTCA IIOQ HeﬁCTBHEM PEHTTCHOB-
CKOTO WU3IY4YEHHUS JKENTOBAaTO-3€JICHBIM cBeToM. Ecmu
MEXIy PEHTTCHOBCKOI TPyOKOW M TaKMM SKpaHOM ITOMe-
CTHTh Kakoe-M00 HEOJHOPOJHOE TENO, HAlpHUMEpP PYKY,
TO KOCTH PYKH 33JiepKaT U3TyIeHUE CHIIbHEE, a MBIIIIIHI —
cmabee. [Ipu 3TOM Ha dKpaHEe MOJYYHTCSA TEHb CKeleTa
KHUCTH PYKH, TIOCKOIBKY B TEX MeCTaxX dKpaHa, KyZa Imorma-
JaeT W3JyudeHHe MEHBIIeH WHTEHCHUBHOCTH, CBEUYCHHE
Oyner cmabee.

Heiicmeue na gomozpaguueckyro naacmuny.
Pentrenosckoe H3JIyYCHUEC HO}IO6HO JIydyaM BHJIUMOI'O
CBeTa BBI3BIBACT €€ OYEPHEHNE. DTO CBOHCTBO ITO3BOJIIET
(ororpadupoBarh Ty TEHEBYIO KapTHUHY, KOTOpas MOJy-
4aeTcs MPH NPOCBEYUBAHUY UCCIIEAYEMBIX TEIL.

Cnocoénocme uonusuposams 2a3pl. IT0 CBOWCTBO
MO3BOJISIET HE TONBKO OOHApYXMBaTh H3IydeHHE, HO |
CYIMTb O €T0 HHTEHCUBHOCTH, U3MEpsIsl, HallpuMep, HOHHU-
3aI[IOHHBIN TOK B ra3ax.

QDu3zuonozuueckoe delicmeue Ha HCUBOI OP2AHUIM.
Takoe CBOMCTBO HalUIO IIMPOKOE MPUMEHEHHWE B MEIU-
IIUHE TP JICUCHUH KOXKHBIX 3a00JIeBaHUI U 3a00JIeBaHUN
BHYTPEHHHX OPraHoB. DTO OOCTOSITENILCTBO CIIEAYET Y4H-
THIBaTh MPU PabOTe C PEHTIEHOBCKUM H3JIyuYeHHEM, MO-
CKOJIBKY €ro MpOJOJDKUTEIbHOE ICHCTBHE HAa OPTaHU3M
Ype3BbIUAiHO BPEIHO.

Kpome Toro 0buI10 yCTaHOBIIEHO, YTO IPOHHUKAIOIIAS
CIOCOOHOCTh PEHTI'€HOBCKOTO M3JIyYCHHUS! 3aBHCUT OT
JUIMHBI €70 BOJHBL. YeM MeHbIIIe JIMHA BOJIHBI, TEM BBIIIE
MPOHUKAIOIIAst CIOCOOHOCTb.

Jlerenna o ciy4ailHOM OTKPBITHH PEHTI'€HOBCKOTO
M3Iy4YeHUsT BechMa jkuByda. OmHako mpaBmibHee OynmeT
npuciaymarscs K cnoBaM Jlyu Ilacrepa, koTopblil ckazan:
«Ciryuaii BRIOMpaeT MOATOTOBIEHHBINH yM». [lo Pentrena
MHOTHE paboTaiy ¢ KaTOAHBIMH JIydaMH, 3aMedald CBe-
YeHHE HEKOTOPHIX BEIECTB U APYTHE ero npossieHus. Ho
UCTOpHUYEcKas 3aciayra PeHTrena cocrosia B TOM, YTO OH
HE MpOIIe] MHUMO CIy4YailHO 3aMe4eHHOro (akra, Kak
MHOTHE €ro KOJIJIETH, a MOJBEPr €ro BCECTOPOHHEMY aHa-
JM3y U JOMCKAICS 10 ero npuunHel. [loaToMy M OTKpbITHE
PEHTTEHOBCKOIO M3Iy4€HUs] NPHHAUIEKUT HMEHHO €My.
Kcratn ckazare, 4TO «pPEHTTEHOBCKHMY» H3JIy4YEHHE CTaId
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Ha3biBaTh B Poccuu no ununmatuee yuenuka B. K. Pentrena
— Abpama ®énoposrua Modde BBIaromerocss poccuitcko-
TO, @ 3aTE€M U COBETCKOTO (DI3HKA.

MeToabl PEeHTreHOBCKOW JAMATrHOCTHKHU. PeHtre-
HOBCKHMH METOX OCHOBaH Ha KaueCTBEHHOM W/WJIM KOJIH-
YECTBEHHOM aHaJIN3€ IIy4YKa PEHTT€HOBCKOTO H3IIydEHUs,
MPOIIE/IIET0 YePe3 TEJO UYEeNIOBEKa WM HEKOTOPYIO €To
4yacTh. PeHTreHOBCcKOe uccieqoBaHue II03BOJSIET 0e3
HapyUIeHUs] KOXXHBIX TOKPOBOB M 0€3 CYIIECTBEHHOTO
BMEIIATeNbCTBa B (DYHKIMOHMPOBAHWE OpraHu3Ma H3Y-
YaTh IMOJIOKEHUE, (HOpPMY, pasMephl, COCTOSIHUE ITOBEPX-
HOCTH W CTPOCHHE BCEX OPraHOB M CHCTEM 4YeJIOBEKa W
CIIeUTH 32 X (QYHKIMEH B YCIOBHUAX, OMU3KAX K (U3HO-
norndeckuM. [Ipm 3ToM yzmaeTcs ynaBiaMBaTh Aaxe He-
Oonpmue HapymieHus B Mopdoioruu U (QyHKIHA Opra-
HOB. THUMMYHAs PEeHTreHOBCKas AMArHOCTHYECKAas CHUCTe-
Ma COCTOHUT M3 PEHITCHOBCKOTO M3IIydaTens, 00beKTa Hc-
CIIEJOBaHUS U IPHEMHHUKa-TIpeoOpa3zoBaTest M300paxe-
HMUs.

OOBIYHO MPUHATO BBIACIIATH IATH THUIIOB IMIPUEMHU-
KOB, MO3BOJISIIOIIMX TOMYYUTh PEHTTEHOBCKOE M300paXke-
HHE: PEHTTeHOBCKas IUIEHKA, MMOJYNPOBOJHUKOBAs (OTO-
YyBCTBUTEJbHAS IUIACTHHA, (DIIOOPECIMPYIOIIUA SKpaH,
PEHTI€HOBCKUH 3JIEKTPOHHO-ONTHYECKUH IpeoOpa3zoBa-
TeJIb W JIO3MMETPHUYECKHH cdeTdynk. B 3aBucHMoOCTH OT
THUIIA UCIIOJIb3yEMOT0 IPUEMHHKA Pa3INYaloT CIeIyIOIne
METO/IbI PEHTI'€HOJIOTNIECKOT0 HCCIIeIoBanus [2, 7].

Penmezenozpagpua — MeTon WCCIENOBAHUS, NIPU KO-
TOpOM H300pakeHHe O0BEKTa MOJIYYal0T Ha PEHTTEHOB-
CKOW IIJIGHKE IMyTEM €€ HEIOCPEICTBEHHOTO OOIydIEHHS
PEHTICHOBCKUM U3TTYUYCHUCM.

[epBeIii peHTreHOBCKHI CHUMOK B Poccuu ObLI clie-
naH B 1896 1., a yxxe B 1918 r. Havana QpyHKIMOHUPOBATH
nepBasi peHTI'CHOJIOTHYecKas KIMHUKa. PeHTreHorpaduio
CTaJM HCIOJb30BaTh JUIsl AUArHOCTHKK OOJIBIIETo 4Yucia
3abosieBaHMi. AKTHBHO Hadajla pa3BUBATHCS PEHTIEHO-
rpadus nerkux. B 1921 rogy B Ilerporpane Ob11 OTKPBIT
NIepBBIH PEHTIeH CTOMAaToJIorHYecknii kabuner. Hauanmco
WCCIIEJOBAHMS, HAIPABICHHBIC HA CO3JJAHUE M COBEPIICH-
CTBOBaHME PEHTICHOBCKMX ammaparoB. IIpaBurenscTBOM
ObUTH BBIIENICHBI CPEACTBA HA Pa3BEPTHIBAHHUE IPON3BO/I-
CTBa PEHTIeHOBCKOro obopynoBanusi B Poccuu. Bee aro
CHOCOOCTBOBAIIO BBIXOJY PEHTI'€HOJIOTMH M MTPOU3BOICTBA
000pyIOBaHHUs HA MUPOBOIl YPOBEHb.

B nacrosiee Bpemst peHTreHorpadus oCTaeTcs oc-
HOBHBIM METOJIOM JIMarHOCTUKH TOPaXEHUH KOCTHOCY-
CTaBHOM CUCTEMBI. BakHyI0 pojib UTpaeT mpu oOcemoBa-
HHH JIETKNX, OCOOCHHO B KauyecTBE CKPHHHUHIOBOTO METO-
Ja.

Ha pentreHorpaMmax MOXHO MOJYYUTh H300paske-
HUe 000i yacTu Tena. HekoTopbie opraHsl XOpoImo pas-
JMYMMBI Ha CHUMKax OJarofapst yCIoBHAM €CTECTBEHHOMH
KOHTPACTHOCTH (KOCTH, CEpAlle, JerKue). s nomydenus
YEeTKOT0 M300pakeHNsI OPOHXOB, COCYIOB, JKEITIHBIX TPO-
TOKOB, XKETy/Ka, KHIIEYHNKA 1 HEKOTOPBIX JPYTHX Opra-
HOB TIPUMEHSIIOT HMCKYCCTBEHHOE KOHTPAacCTHPOBAHME.
CyTb HCKYCCTBEHHOTO KOHTPAaCTUPOBAaHUS COCTOMUT BO
BBCJICHMU B OpraHu3M MNalUCHTa PCHTTCHOKOHTPACTHBIX
npenaparoB. KoHTpacTupoBaHne MOXET OBITh HMHBA3WB-
HBIM, KOTZ]a KOHTPAaCTHOE BEIIECTBO BBOJUTCS B ITOJIOCTD
opraHu3Ma (BHYTPUMBIIIEYHO, BHYTPHUBEHHO, BHYTpHap-

TEpUAIIbHO) C MOBPEXKICHUEM KOXXHOTO TIOKPOBA, CIHM3H-
CTBIX 000JI0YEK, MM HEMHBA3UBHBIM, KOT/Ia KOHTPACTHOE
BEIECTBO TJIOTAETCSI WJIM HETPAaBMAaTHYHO BBOJUTCS IIO
JIPYTHM €CTECTBEHHBIM IyTsM. B mo0om ciydae peHtre-
HOJIOTHYECKOE M300pakeHne POPMHUPYETCS U3 CBETIBIX U
TEMHBIX y4acTKOB.

Merton peHTreHorpad iy MOIyqrI IIMPOKOE PACHPO-
CTpaHEHHE BO BCeX JIEUEOHBIX YUPEKICHUAX, OH MPOCT U
HeoOpeMeHHTeNeH I maiuenTta. [Ipu npaBUIBHOM BBI-
0ope TEeXHMYECKHX YCIIOBHH Ha CHHMKE OTOOpa)aroTcs
MEJIKMEe aHaTOMUYECKHe JeTaid. PeHTreHorpamma sBiisi-
eTcsl JOKYMEHTOM, KOTOPBIH MOXET XPaHHUTHCS IMPOJIOJI-
JKUTEJIFHOE BPEMsI, HCIIOJIb30BATHCS U COTTOCTABICHNUS C
JPYTUMH PEHTTEHOTpAaMMaMH W TPEABSIBIATHCS AT 00-
CYXJICHHSI HEOTPAaHHIEHHOMY YHCITY CIICIIHAINCTOB.

Iloxazanus kK peHTreHorpaguu OUeHb IUPOKH, HO B
Ka)XJOM KOHKPETHOM CIlydae €€ INPHMEHEHHE IOJKHO
OBITh 00OCHOBAHO, TOCKOJBKY IMPUMEHEHHE DPEHTTEHOB-
CKOT'0 HCCJIEJOBAHUsSl COMPSKEHO C Jy4eBOW HArpy3KoM.
OTHOCHUTEILHBIMHU IIPOTUBOITIOKA3aHUAMU SABJISIFOTCSL
KpaliHe TSDKEJNOoe WM CHIIBHO BO30Y)KIEHHOE COCTOSHUE
MalMeHTa, a TaKXKe €ro OCTPble COCTOSHHMS, TpeOyroIue
9KCTPEHHOU XUPYPTrUUECKOI MOMOIIH.

dnexkmpopenmzenozpagua >T0 METOH TOTyUEHUS
PEHTI€HOBCKOTO HM300paXECHUsI HAa IIOIYIPOBOAHUKOBBIX
IUTACTHHAX C IOCIEAYIOIMM WX IIEpeHOCOM Ha Oymary.
B o0mem ciydae B 3J1€KTPOPEHTIEHOTPA(YUIECKOM METO-
JI€ MOXHO BBIJICTUTh HECKOJIBKO OCHOBHBIX 3TAIIOB:

— 3apsAAKa METaJUINYECKOM IIACTHUHBI, IOKPBITOU Ce-
JICHOBBIM TOJTyTIPOBOJHUKOBBIM CIIOEM;

— 9KCIIOHMPOBAHHKE, B X0JIe KOTOPOTO MO/ ACHCTBUEM
PEHTIEHOBCKOTO H3JIy4EHUsI COMPOTHBJICHHE MOJIYIPO-
BOJIHMKOBOT'O CJIOSI YMEHBIIAETCsl, & Ha TUIACTHHE (POPMHU-
PYeTCsl CKPBITOE JJIEKTPOCTATHIECKOE H300paXKEeHHE;

— MpOsIBIICHHE W300paKeHHsI, COCTOSIEE B HaIbLIE-
HHUHM Ha TJIaCTUHY TOHEPa;

—mepeHoc U (UKcays N300paKeHUs OCYIIEeCTBIIS-
eTcs C TNOMOIIBI0 KOPOHHOTO paspsijia, MOJA JAEHCTBHEM
KOTOPOTO TOHEP MEPEHOCUTCS C IUIACTHHBI HA THCUYIO
Oymary.

Paspaborannas B8 CCCP TexHONOrHS MpOU3BOICTBA
CENICHOBBIX IUIACTUH W 3JIEKTPOPEHTTeHOrpapuIeCcKuX
anmnapaToB CO3/ald YCJIOBHUS Ul IMUPOKOH ampodanuu
3TOTO METOJa.

OnekTpopeHTtreHorpaduieckoe M300paKeHUE OTIHN-
YaeTcs OT IUIEHOYHOI'O JABYMS INIaBHBIMU OCOOCHHOCTSIMHU.
Bo-nepBbIX, Ha 3JEKTPOPEHTIEHOIpPaMME XOpOLIO OTOO-
pakaroTcsl KaK IUIOTHBIE 00pa3oBaHus, TaK U MATKHE TKa-
HU. BO-BTOpBIX, Ha 37€KTPOpEHTIeHOrpaMMe HaOJIr01aeT-
cs1 peHOMEH oAYEpPKUBAHUS KOHTYPOB.

NMeHHO MO3TOMY BIEPBBIE B MHUPOBOM IPAKTHKE
3IEKTPOpEeHTIeHorpadust OblIa MPUMEHEHA B JUATHOCTH-
Ke 3a00JIeBaHUI CepPIeYHO-COCYAUCTON CHCTEMBI, OPTaHOB
JBIXaHUS, KETyAOUHO-KHIIEYHOTO TPAKTA, TIOUYEK U MOYe-
BBIBOJSIIIUX ITyTEH U T. 1.

[ToNOXNUTENBHBIMU  CTOPOHAMH  DIIEKTPOPEHTTEHO-
rpaduu SBISIOTCS:

— 3KOHOMHYHOCTH 3a CUCT HUCIIOJIb30BAaHUA O6bl‘iHOI7[
Oymarm ¥ MHOTOKPaTHOTO HCIIOJIb30BaHMS MOJIYIIPOBOJI-
HUKOBO# ruiacTubl (1 M CEIEHOBBIX IUIACTHH 3aMEHSET
3000 m? PEHTI€HOBCKOH IJIEHKH, T.€. 0K0JIO 50 KI YuCTO-
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ro cepedpa u 100 kr poTorpaduuecko xenaTuHbl);

— HEeOOJIbIINE BPEMEHHbBIC HHTEPBAbBI ITOIYYEHUS
n3o0pakeHui (10 3 MHH);

— «CYXOi» XapakTep HOIydSHUST H300paKECHUS,;

—0ojee MPOCTOE COXPAHEHHE JJIEKTPOPEHTIEHO-
rpaMm.

K "HemocratkaMm MeToma MOKET OBITH OTHECEHA OoJIee
HU3Kasd 4YYyBCTBHUTCJIbHOCTb, 4YTO TpeGyeT YBEJINYUCHUA
MMPOAOJDKUTCIIBHOCTU  OKCIIO3UIIUM U, COOTBETCTBCHHO,
MPUBOAUT K YBEIMYEHHIO Jy4eBoil Harpys3ku. OmHako
MOCIJIEAYIOIIEEe COBEPUIEHCTBOBAHNE TEXHOJIOTHH MOJTyYe-
HUSI CHUMKOB IIpH CHI)KEHHOH JIy4eBOW HarpysKe IM03BO-
muno ¢ 1968 r. HayaTh MPUMEHEHHE SJIEKTPOPEHTTEHO-
rpaduy B IeANATPHN.

Penmezenockonus (penmzenogckoe npoceeuusanue)
SBIISIETCSI METOIOM PEHTTEHOJOTHYECKOTO MUCCIEOBaHM,
pu KOTOPOM H300pa)keHHe O0BEKTa MOJIYJ4aroT Ha CBe-
Tamemcs  (mroopucueHTHOM) 3KpaHe. OOBIYHO TaKoH
9KpaH BBIMOJHIETCS U3 TUIACTUHBI KapTOHA WIIM JIaBCaHa,
Ha KOTOPYI0 HAaHECEH PABHOMEPHBIH CIIOM, yalle BCETO,
LUHK-KaIMUI-CYb(UIHOTO PEeHTreHOoNMOMHHO(Opa, akK-
TUBHPOBAaHHOro cepedpoM. [lon BIMSHHMEM pEHTI€HOB-
CKOTO W3JIyYeHHs JIOMUHO(GOpP HAaYMHAET CBETUTHCS.
VHTEHCHBHOCTh CBEYEHHMsS B KaXIOH TOYKEe DSKpaHa
NPOTOPIMOHANEHA ~ WHTEHCHBHOCTH  PEHTTEHOBCKOTO
n3mydernsi. Co CTOPOHBI Bpada 3KpaH IOKPBIT CBHHIIO-
BBIM CTEKJIOM, CHIDKAIOIIUM YPOBEHb H3ITyUeHHUS 10 ecTe-
CTBEHHOTO (pOHA.

VY PEHTIeHOCKOIMH MHOTO AOCTOMHCTB. OHa JIETKO
BBINIOJIHAMA, OOIIEN0CTYIIHA W SKOHOMHYHA. PeHTreHo-
CKOIIUA TMO3BOIACT MU3YyYaThb NEPEMCIICHUEC OPraHoOB IIPpU
M3MEHEHHHU TMOJIOKEHHS Tella, COKpAIlleH!s1 U pacciadiie-
HUS Cep/illa U ITyJIbCALUI0 COCY/OB, bIXaTelbHbIC JIBHU-
JKEHUs] Auadparmbl, IEPUCTAIBTUKY JKEIyAKa M KHIIOK.
Kaxaplit opraH MOXKHO MCCJIEOBaTh B Pa3HBIX MPOEKIIHU-
X, €O BceX cTOpoH. OHAKO y OOBIYHON PEHTIC€HOCKOIINI
ecTb u crnabbie croponsl. OHa cBsi3aHa ¢ 0ojee BBICOKOM
JIy4eBOW Harpy3koi, TpeOyeT 3aTeMHEHHS! OMEIICHUS U
TINATENIBHOM TEMHOBOM ajantauuu Bpauda. Kpome Ttoro,
mocjie Hee He OCTaeTcs MTOKYMEHTa (CHHMKaA), KOTOPBIN
MoOr OBl XpaHHTBCS U TOCIEIYIOIIEr0 PacCMOTPEHUSI.
Ho campblii TnaBHBIM HEJOCTAaTOK COCTOMT B TOM, YTO Ha
OKpaHEC 1A IPOCBCUMBAHUA HE YIAC€TCA pas3siMduTh MCII-
KUe JeTau.

Bce orMeueHHBIE HEAOCTATKH OOBIYHOM PEHTTEHO-
CKOIIMM MOTYT OBITh B ONpPEJENICHHOW CTENeHH yCTpaHe-
HBI, €CJIH B PEHTI'€HOJMArHOCTHUECKYIO0 CHUCTEMY BBECTH
YCHIINTENh peHTreHoBcKoro nzobpaxenus (YPU). Taxoit
YCWINTENh TOBBIIIAET SIPKOCTh CBEUCHHS DKpaHa JIo
200 pas.

Penmezenomeneeusuonnoe npoceevuueanue — co-
BpPEMEHHBIN BHJ peHTTeHOcKonnH. 3neck YPU ucnons3y-
eTcsi C PEHTI€HOBCKUM 3JIEKTPOHHO-ONTHYECKUM IIPE0o-
pas3oBaTeieM U 3aMKHYTasl TeJIEBH3HOHHAas cucrema. Ilpu
3TOM SAPKOCTb HM300pa)XEHUS yIaeTcsi HOBBICUTH B He-
CKOJIBKO ThICSIY pas3.

PeHTreHoreneBU3MOHHOE MPOCBEYHBaHKE HE TpeOy-
€T TEeMHOBOH ajanrtauuud Bpaua. JlyueBas Harpy3ka Ha
00CITyKMBaIOIIMII EpCOHAN U MAalMeHTa Py HEM 3Hauu-
TEJIFHO HWXKE, YeM Npu OOBIYHOW peHrreHockoruu. Ha
9KpaHe CTaHOBSTCS 3aMETHbI Te JAETalld, KOTOpbIe

IIpY OOBIYHOM PEHTI€HOCKONMH He 3aMeTHHI. [lo TeneBu-
3MOHHOMY TPakTy PEHTT€HOBCKOE H300pa’KCHHE MOXKET
OBITH TepelaHO Ha 3HAYUTENBHBIC paccTOSHHA. TeneBu-
3MOHHAs TEXHUKA MOKET 00eCIeYnBaTh 3allCh BCEX 3Ta-
OB MCCIIEZ0BAHUSI.

C nOMOIIBIO0 ONTHYECKHUX 3IEMEHTOB PEHTTCHOBCKOE
n300pakeHre MOXKET OBITH BBEICHO B KMHOKamepy. Ta-
KO BUJ HWCCIENOBaHHs HAa3bIBACTCS PEHMIZEHOKUHEMA-
mozpaguen. IlonydeHHBIE TPU 3TOM CHHUMKH HOCST
Ha3BaHus (oTopeHTreHorpamMm i Y PU-durooporpamm.
Onu Gosiee SKOHOMUYHBI YeM OOBIYHBIE PEHTT€HOTPAMMBI.
[lpn ¥X BBINOJHEHWH NALUEHT HCIBITHIBAET MEHBIIYIO
Jy4eByIo Harpy3ky. Bo3amoxHa cKOpocTHasl cheMKa — 10 6
KaJpoOB B CEKyHIIY.

Dnroopozpagua — MeTo] pEHTTEHOBCKOTO HCCIIEN0-
BaHUs, 3aKJIovaronuiics B ¢ororpadupoBaHun u3o0pa-
JKEHUSI C PEHTIEHOBCKOTO (DIFOOPUCIIEHTHOrO 3KpaHa
(aHaNIOTMYHO PEHTT€HOCKOITUH) WIH SKpaHa 3JIEKTPOHHO-
OINITHYECKOTO IpeoOpa3oBaTessi Ha (OTOINIEHKY HEOOJb-
moro ¢opmara. IIpu mpyrom cmocobe durooporpadun
(HhOTOCHhEMKY MPOU3BOAAT Ha IUICHKH OOJBIIOTO (popmara
IpsSIMO € IKpaHa AJIEKTPOHHO-ONTHYECKOro Mpeodpa3oBa-
Tenst. DToT crocod HaskBawoT YPHU-garoopozpaghueii. Ha
(mrooporpaMMax  eTanM HM300pakeHUs] (YUKCHPYIOTCS
Jydiie, YeM NpHA PEHTI€HOCKOINH WM PEHTI€HOTEIIEBH-
3MOHHOM TIPOCBEYMBAHHH.

[epBrrit B MUpe SKCIIEPUMEHT 1O MaccoBod (piroo-
porpadun ObII MpoBeneH OpazwiIbcKuM BpadyoM ManHo3-
oM A6pey B 1937 r. HoBbIif MeTOA PEeHTT€HOBCKOTO HIC-
CJIEZIOBaHUS TP MUHUMAJIBHBIX PAacXoJax IO3BOJHI BbI-
SIBUTh BCeX OOJBHBIX TyOepkyné3om Jérkux B Puo-ne-
Kaneitpo u npexpatuts snugeMuto. OnsIT AGpey HeMea-
JICHHO TIepeHsUn BO BcéM Mupe. OIHAKO BCeMUpPHAs CilaBa
npunuia Kk AGpey TOJIBKO Iociie OKOHYaHHsI BTOPOW MH-
poBoii BoitHbl. OH Tprx/Ibl BeIBHUTrascs Ha HobeneBckyro
MIPEMHIO, €7IBa YCIIEBAJI C OJJHOM MEXTyHapoIHOI KoH(e-
peHiun Ha npyryto. K coxanenunio, bpasunus tak u He
OCBOMJIA BBIINYCK COOCTBeHHOTO (hrooporpaduyeckoro
00opyoBaHuUs, MPOJOIIKAs HMITOPTHPOoBaTh ero n3 CILIA,
I'epmannn 1 BennkoOprtanun.

OcHoBHOe Ha3HaueHHE (HIFOporpaduu — MacCOBBIE
MPOBEPOYHBIE PEHTTCHOJIOTHUECKHE UCCIIEOBaHMUs, TIIaB-
HBIM 00pa3oM JJisi CKPBITO TPOTEKAMOUIMX MOPAKCHUM
nerkux. Takyio ¢urooporpaduio Ha3bpIBAIOT IPOBEPOYHON
wi npodunakTuyeckoil. B Hame# crpaHe oHa sBiseTCS
croco6oM 0TOOpa U3 MOMYJISIUY JIUI C MMOJO3PEHUEM Ha
3a0osIeBaHKe, a TAK)Ke CIIOCO0OM JMCIaHCepHOro HalIo-
JICHUS! 32 JIIOJbMU C HEAaKTHBHBIMH MJIM OCTaTOYHBIMH
TyOepKyJIe3HBIMU U3MEHEHUSIMHU B JIETKHX.

BaxupiMu nocTonHCTBaMH (Itooporpadun sBISIOT-
cs:

— BO3MOKHOCTH 00CJIEJOBAHUS OOJIBIIOTO YHCIIA JIHI]
B TeYEHHE HEOOIIBIIOT0 BPEMEHHOTO HHTEPBAIa;

— 9KOHOMUYHOCTb;

— yIoOCTBO XpaHeHUs (III0OPOrpaMMm;

— BO3MOXXHOCTb COIIOCTaBJICHUsI (IIFOOPOTpaMM oue-
penHoro obcnenoBanus ¢ (parooporpaMmMaMu MPEIbIITY-
X JICT, 4YTO IMO3BOJICT BBIABJIATHE MUHHUMAJIBHBIC U3MCHC-
HHS B OpraHax (pempocnekmue@uulii ananus ¢aioopo-
zpamm).

PenTrenoBckas

AUArHOCTHYECCKasd TEXHHUKA.
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Krnaccuueckass peHTTeHOBCKash TEXHHMKa pPa3BHUBAJIaCh B
OCHOBHOM B HAIIpaBJICHUH YIYYIICHHS KadecTBa M3JIyda-
Tener (TpyOoK), a TakKe CPEelCTB OTOOpPaKEHHS M PErH-
cTparuu nHpopManuu. B criny TOro, 94TO peHTTeHOBCKHE
1 (POTOIICHKH HE MOTJIM CYIECTBEHHO MEHSThH Mapamer-
PBI CBOEH YYBCTBHTENBHOCTH, NMPOUCXOIMIO OMpEICTICH-
HOE TOPMOXKCHHE W B Pa3BUTHH HOBBIX BHJIOB PEHTICHO-
JUArHOCTUKH.

Opnako nocnegaue 30 JIeT BHECIH CYIIECTBEHHbBIE
HN3MCHCHHS B MCIUIMWHCKYIO TEXHUKY WU METOABI PECHTITC-
HOJIOTUU. MOXXHO YTBEp)KIaTh, 4YTO B €€ UCTOPHH HE OBLIO
MEpHO/IOB, CPABHUMBIX C HACTOSIIMM I10 WHTEHCHBHOCTH
pa3BuTHs. [IpUanHON TaKWX M3MEHEHHU CTalI0 HCIOIB30-
BaHWe MH(POPMAIMOHHBIX (IIM(POBBIX) TexHONIOTHH. OO-
WA TPUHIIA TOTYYCHUS M300paKeHUsI BO BCeX IHQpo-
BBIX CHCTeMax OAuMHakoB. Kaxmoe Takoe m300pakeHHe
dopMupyeTrcss W3 MHOXECTBa OTHENBHBIX TOouek. Ilpum
3TOM Ka)KJJOW TOYKE B COOTBETCTBHE CTABHUTCS JIBOMYHBIN
Ko 4uciia, TpONOpIUOHAIbHOIO MHTCHCUBHOCTH €€ CBC-
YeHUs (€€ «CepOCTU»).

CyIecTByIOIIME CUCTEMBbI ITUGPOBONH PEHTIEHOrpa-
(un ¥ Te, 9YTO HAXOMATCS Ha CTAJUK pa3pabOTKH, NENATCS
M0 TPUHLMITY IETEKTHPOBAHUSI PEHTIEHOBCKOTO H3Jy4e-
HHUS Ha HECKOJIBKO OCHOBHBIX BUJIOB [8].

Hudgposaa nioopockonusa u penmeenozpagua c
9IKpana 3I1eKmMpoHHO-ORMUYECKUX npeodpazosameneil.
CaMast pacmpocTpaHEeHHas TEXHOJIOTHS 3T0 mudpoBas
(hIFOOPOCKONHA U PEHTIeHOTPa(Hs, KOTOpas pean3yercs
METOZOM OIM(POBKH AIEKTPOHHOTO H300pakeHUs. JTa
TEXHOJIOTHSI Hadala WCIOIh30BATHCS PAHBINE NPYTHUX M,
110 JAaHHBIM PI3FOTOBI/ITGHCI>’I, B MHUPE HACUUTBIBACTCA IIPU-
omusurensHo 10000 ycTaHOBOK Takoro Tuma (M3 HUX B
EBporie mopsiaka 2500). B uudpoBoii cucreme curai,
KOTODBII TMOJYyYal0T C BHUAEOKAMEpPHI, aHAIOr0-IU(PPOBBIM
npeoOpazoBarenem TpaHchopMupyeTcs: B HA0Op 1H(pPOBBIX
JIAHHBIX M Tepenaércesi B HaKOMUTENbHOe ycTpoicTBo. [o-
TOM KOMITBIOTEp TIpeoOpa3yeT 3TH JaHHBIE B BHIUMOE
n3o0paxeHne. PaznnunTensHas CHOCOOHOCTH YKa3aHHOM
TEXHOJIOTUN OTPAaHUYMBACTCS JIMHHUCH TPOITyCKaHWS Telie-
BU3MOHHOM cuctembl, npuMensiemoil B YPU. [Ipyrum He-
JIOCTATKOM TAaKWX CHCTEM SBIIACTCS MAaJICHBKHHA pa3sMmep
pabouero mons YPU.

Hugposas nwmunecyenmmuana penmzenozpagus
Ha 3anomunarwwux ycmpoiicmeax. IlpuHuun nedcTBus
annapaTtypbl, peajM3yIoIleil 3TOT METOJ, OCHOBaH Ha
(uKcanuy peHTIeHOBCKOTO CHUMKA AKPAaHOM, MOKPHITHIM
CrelUaIbHBIM BelIeCTBOM. [Ipu cheMKe MpoMCXOauT 3a-
MOMHUHaHWE WHPOPMAIMU JTIOMUHOGOPOM B BHJE CHpS-
TaHHOTO HM300pakeHus. OHO COCOOHO COXpaHSTCSA 10 6
yacoB. IImacTHHBI NIPUEMHUKA PEHTIEHOBCKOTO HM300pa-
JKEHHS TIOCNie OOJyYeHHs TIOCIeNOBaTeNIbHO, TOYKa 3a
TOYKOH, CKAHUPYIOTCSI CIICIIAIbHBIM HEOHOBEIM JIa3€pOM,
KOTOPBIN CTUMYIUPYET JTIOMHHO(OP, a CBETOBOW ITyYOK,
BO3HHUKAIOIIMK B TIPOLIECCE JA3epHOTO CKAaHHUPOBAHWSA,
TpaHcdopmupyeTcs B IMpoBOi cHrHaid. IHTEHCMBHOCTh
CBETOBOI'O MyYKa, KaK M Y OOBIYHBIX IKPAHOB, IPONIOPLIHU-
OHanbHa 4Kciy X-()OTOHOB, MOTJIOIIECHHBIX 3allOMHHAIO-
muM JiroMuHOpopoM. CKpbiToe M300pakeHHe, KOTOpoe
OCTaJIOCh Ha 3KpaHe, CTHPAeTCsi WHTEHCHBHBIM 3aCBEYH-
BaHMEM BHIMMBIM CBETOM, IIOCJIE Yero 3KpaH MOXKHO
MHOTOKPaTHO HCIIONIb30BaTh Jajee. JIroMHHECIeHTHbIE

IUIACTUHBI-HAKOMUTENN BBIITYCKAIOTCS B  CTaHAAPTHBIX
dopMaTax, 94TO MO3BOJAET MX pa3MemaTh B OOBIYHBIX
PEHTTeHOINAaTHOCTUYECKHX alapaTax. JDTUM CIIOCOOOM
MOXHO MOJYyYUTh JOCTATOYHO KOHTpAacTHBIE H300pake-
HUS JjaXXe MPU CHIDKCHUHU SKCIO3UIMOHHOW J103blI, HIXK-
HEl IpaHuLEd KOTOpPOW SBISIETCS YPOBEHb KBAHTOBOIO
mryma. Ilpu sTom oGecriednBaeTcsi eMKOCTb H300paKeHUS
0 8 OWT/MHUKCENh C MPOCTPAHCTBECHHO PA3IHYUTEIBLHON
CIOCOOHOCTRIO OT 2,5 map JuHHA HAa MM (IIpH pasMmepe
nukcens 0,2 Mm) 1o 5—6 nap nuHUA Ha MM (T1pH 0,1 MMm).

Hugposas nonynposooumas penmezenozpagpus.
Cunraercsi, 4YTO KauecTBO IM(POBOrO H300pakeHHS
MOXHO CYIIECTBEHHO ITOBBICHUTH, IIPUMEHSS METOJ Ipsi-
MOW PETHUCTPAIlH PEHTTCHOBCKUX JIydeH 3IICKTPOHHBIM
JIETEKTOPOM, KOTOPBI paboTaeT BMECTe ¢ KOMITBIOTEPOM.
Hudposas NOTynpOBOJHUKOBAs PEHTTCHOTpadus BKIIO-
YJaeT HECKOJIBKO BHIOB!

— I POBYIO CETICHOBYIO PEHTI€HOTpadHIo;

— uupoByI0 pEeHTreHorpadMi0 Ha OCHOBE IOJHO-
(hopMaTHOI MaTPHIIHL;

— uuGpOBYIO PEHTreHOTrpauio HAa OCHOBE JIMHEHKH
JIETEKTOPOB.

Cenenosaa penmeenozpagus. OCHOBHOM 4YacTbiO
TaKoro MpuOOpa CIyXKHUT JETEKTOp B Buae OapabaHa, mo-
KpBITOrOo cioeM amopdroro cenena. Ilox meficTBuem
PEHTI€HOBCKHX JIydel Ha IOBEPXHOCTH CEJIEHOBOTO MO-
KPBITHSI BO3HUKAET 3JIEKTPUYECKUH 3apsii, pa3Mep KOTo-
pOTo 3aBHUCHT OT 3Heprum oOiydeHus. Jlamplie ¢ momo-
IIBI0 CHENMANBHBIX MpeoOpa3oBaTeeil MPOUCXOIUT CUHU-
THIBaHWE CUTHAJA U (HOpMHUpPOBAHKE ITUPPOBONH MATPHUIIBI
n3obpaxenus. CeneHOBYIO peHTreHorpaduio moka wuc-
MOJB3YIOT TOJNBKO B CHCTeMax Ui peHTreHorpaduu
IpyIHON KJIETKH.

Lugposas penmzenozpagua na ocnoee nonuo-
dopmamnoii mampuywl. JIeTeKTOp MATPULIBI COCTOUT U3
CHEUUaIbHOTO CUUHTHIUIALMOHHOTO 3KpaHa, COeIUHEH-
HOTO C ()OTOAMOTHBIM TIOJIEM C MOMOIIBIO ONTOBOJIOKHA.
Perucrpannst peHTT€HOBCKOTO M3JIy49EHHs MPOHUCXOINT 32
CU€T ero KOHBEPCHM CUUHTWUIALMOHHBIM HOKPHITHEM B
BUIVMEBI CBET. YHHKAIBHOW OCOOCHHOCTHIO MAaTPHUIIBI
sBIsieTcss ObIcTpoe cumThiBaHME WHpopMmammu — g0 30
n300pakeHMi B CEKYHY, YTO o0ecrednBaeT e€ mpuMeHe-
HHUe B peHTreHorpaduu u ¢umoopockonuu. M3 Hemocrar-
KOB CJIELyeT YNOMSHYTb HU3KYI0 DPaJUALMOHHYIO CTOM-
KOCTh MaTpHIIbl, @ TaKXXe CJI0XKHOCTh OOecIleueHHsl paB-
HOMEPHOT'0 NOpOTra PEerrcTpalvy KBaHTOB Ha BCEH ee Io-
BEPXHOCTH.

Hugposaa penmezenozpagpusa na ocnosee nuneiku
demekmopos. TpyaHOCTH CO3IaHUS TOJHO(POPMATHON
MaTpHIBl C NPSMBIM JIETEKTUPOBAHHEM PEHTTEHOBCKOTO
W3Iy4YeHUs, KoTopasi Obl oTBedana BCeM TPEOOBAHUSAM B
PEHTIEHOJIOTHH, YJAloCh MPEOAONIETh TPH TOSBICHUN
JIETEKTOPOB, KOTOPbIE pabOTAarOT MO NMPHUHIMITY CKaHHPO-
BaHMA. Takue NETEKTOPbI pa3MElIeHbl B BUIE JIMHEHKU U
MPECTaBILIIOT COO0K0 CUETUMKH, KOTOPBIE U3MEPSIOT HH-
TEHCHBHOCTh KBaHTOB. CKaHMPOBaHHE OCYILECTBISIETCS C
MOMOILBIO OJTHOBPEMEHHOT'O TePEMEIIEHHSI PEHTTEHOBCKO-
O M3JTyyaresisi, KOJJIMMaTopa 1 AETEKTOpa B BEPTHKAIBHOM
iockocty. Ilpu aToM mccnenyemast 00JacTb CKaHUPYETCS
TUIOCKHMM JIy4ero/IOOHBIM PEHTI€HOBCKUM Iy4koM. B psine
NpUOOPOB CKAaHMPOBAHHE OCYIIECTBISIETCS 3a CUET Tepe-
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MELIEeHNs W3ITydaresisi, KOJUIMMaTopa  JIETeKTopa B 3a/1aH-
HOM cekrope. JIydn, KoTopble IPOXOIT CKBO3b TEJO MallH-
€HTa, IOTaAal0T Ha BXOHOE OKHO AeTekropa. [locie obpa-
OOTKH HHPOPMAIIHU CO BCEX PSIOB U KaapoB (hopMHpYeETCs
UdpoBoOe M300paKEHHE, KOTOPOE OTOOPaKAET MHTCHCHB-
HOCTb PEHTTEHOCKOTO W3JIy4eHHs IIOCIE IPOXOMKICHUS
CKBO3b TKAaHHM TalueHTa. HemocTaTkoM MOXHO CUHTATh
OOJIBIIIYI0 TIPOAOJDKUTENBHOCTh CKaHHPOBAHMS, KOTOpast
cocranyser 5—10 cexyH/.

Hugposas penmeenozpagun na ocnose mnozonpo-
600HOII NPONOPUUOHAILHOU Kamepyl. J|aHHAS CKaHHDY-
IOIIasi CUCTeMa OTIMYAeTCs OT ONHCAHHBIX BBIIIE JETEK-
TOPOM, KOTOPBIH SBIISETCS MHOTOIIPOBOHOM TPOIIOPINO-
HaJIbHOM KaMepoH, 3aI0JTHEHHOW CMEChIO ra30B (KCEHOH U
YTJIEKUCIIBIN Ta3). MeX Iy MHOTOJIEKTPOJHBIM aHOIOM U
KaTOZOM MpUKIAAbIBAETCS BBICOKOE HampspkeHue. Ilox
JIEHCTBHEM PEHTI€HOBCKOTO H3JIyYEHUS] IPOUCXOAUT
HMOHM3AINs ra3za B kamepe. OOpa3oBaBIInecs HOHBI CO00-
AT KaXI0My IPOBOAHUKY aHOJa HOHOHHHTCHLHBIﬁ
3apsill, 3HaUe€HHe KOTOPOTO JIAJIbIIE OLICHUBACTCS B PEXKH-
Me IpsMoro nojacuéra kBaHToB. Kamepa ynaBinuBaeT cur-
HaJIbl, KOTOPblE MUHUMAJILHO TPEBBHIIIAET OPOT YyBCTBHU-
TEJIFHOCTH yCHIINTEISI-TUCKPUMUHATOPA, OJarofapst uemy
dhoHOBOE OONyueHHE HEe (DUKCUPYETCS, a TOJIC3HBIN CHUT-
HaJl yBEIMYMBACTCS B THICSYM pa3 MPONOPIHOHAIBHO CTe-
MIEHN MOHHU3aluH. DTH OCOOCHHOCTH BBITOJHO OTJIMYAIOT
MPOTIOPIMOHANBHYIO KaMepy TO APYTHX JETEKTOPOB, 103~
BOJISIET MaKCHMaJIbHO YMEHBIIUThH J03y pagualiy, HeoO-
XOAMMYIO [UISl OJTy9eHHs PEHTT€HOBCKOTO U300pakeHN,
1 00ECIeUnTh €ro HanOOIBIINM JUHAMHYECKAM AHAIa30-
HOM.

Hugposas penmeenozpagpua na ocunoee II3C-
mampuy. OCHOBHBIMU TpeOOBAaHUSIMHU, KOTOpBIE MpEIb-
SIBJISIFOTCSI CETO/IHSI K LU(QPOBBIM CKPUHHHTOBBIM PEHTIE-
HOrpaUYEeCKUM CHCTEMaM, SIBJISIOTCSI BBICOKasl JUarHo-
CTHYECKasi LEHHOCTh MOIyYaeMBbIX W300paKeHHH W MHU-
HUMalbHas 1030Basi Harpy3ka Ha narueHra. s obecrre-
YEeHUs! 3TUX TPeOOBAaHWII B COBPEMEHHBIX CHCTEMaxX HC-
MONB3YIOT (POTOUYBCTBUTEIBHBIE TPUOOPHI C 3apsIOBOU
cBs3pi0 (I113C) [9]. [IpuHIMT HEHCTBUS TAKUX JHATHOCTH-
YECKHUX CHCTEM COCTOUT B cieayomeM. [Ipu BeImonHeHnn
CHMMKa PEHTI€HOBCKOE M3JIyueHHe, POWIs Yepe3 uccie-
JyeMbIii OOBEKT, MOCTYIACT Ha PEHTICHOJIOMHUHCCIICHT-
HBII 3KpaH, rie npeodpasyercsi B BUANMOE U300paKeHHeE.
C noMonipio 00bEKTUBA ONTHYECKOE M3ITyYEHNUE TEHEBOTO
n3o0paxeHuss oObekra (hokycupyercss Ha (OTOUYBCTBHU-
TEeNbHYI0 MOBEPXHOCTH [13C-MaTpuIlpl, B dIeMEHTax KO-
TOpOHM CBET mpeodpas3yercsi B 3apsAoBble MakeTsl. Benm-
YHHA HAKOIUIEHHOTO 3aps/a MPONOPIHOHAIBHA OCBEIICH-
HOCTH 3JeMeHTa. [loTeHnnanbHeIN penbed, Hecynui HH-
(opMamIo 0 TEHEBOM PEHTTEHOBCKOM M300paKeHUH
o0BeKTa mccnenoBanus, cuutbiBaercs u3 [13C-marpuist,
npeobpasyercsi B IUQPOBBIE CUTHANBI, MOCTYMAET B CH-
CTEMHBIH 0JIOK IIEPCOHAIBHOTO KOMITBIOTEPA U BBEIBOJIUTCS
Ha 5KpaH ero MOHuTOpa. B Haiueill cTpaHe peHTreHoaua-
THOCTHYECKAs amnmnaparypa ¢ IPUEMHUKAMU PEHTIECHOB-
cKkoro u3o0paxxeHust Ha ocHoBe [13C-MaTpuILl BbIyCKaeT-
csi pupmoit «Pamupy» (r. XappkoB) u ['pynna xomnanuii
«Teneontux» (. Kues).

K nocromncrBam nmdpoBoit peHTreHorpapun Mox-
HO OTHECTH:

— BBICOKOE KayeCTBO PEHTI'€HOBCKOT'O M300pa)KeHUs,
BO3MOKHOCTB €ro HU(pPOBOH 00pabOTKHU C IENbI0 BBISB-
JICHUS BaXKHBIX JICTaJICH;

— BO3MOXXHOCTb CHU3HTh JIyUEBYIO HarpysKy;

—IPOCTOTAa M CKOPOCTh IONYHYECHUs] H300pa)KeHUs,
KOTOpPOE€ CTaHOBHTCS JOCTYIIHO AJISI aHAJIM3a cpasy Iocie
OKOHYaHHMS 3KCIO3UIIHH;

— XpaHeHue uH(opManuu B OUU(PPOBAHHOM BHIE
JTaeT BO3MOXKHOCTb CO3/1aBaTh JIETKOJAOCTYHHBIE U MO-
OWJIbHBIE PEHTTCHOBCKHE apXUBBI, IepeaaBaTh HHPOpMa-
MO Ha JTI00BIE pacCTOSHUS 110 KOMITBIOTEPHOI CeTH,;

— Oojiee HH3Kask CTOMMOCTb LU(PPOBOH PEHTIEHO-
rpadur, a TaKk XKe €€ JKOJOrm4YecKas Oe30IacHOCTh II0
CPaBHEHHUIO C TPAAMIMOHHOW: HCKIIOYaeTcss HeoOXomu-
MOCTH B JIOPOTOCTOSIIIEH IUIEHKE U PEaKTHBaX, B OCHAIIlE-
HUH (HOTONA00PATOPHH U «IJOBUTOMY» MPOIIECCE MPOSBKU
IUICHOK;

— Oosee OBICTpOE MOTYYEHHE PE3yTBTATOB JaeT BO3-
MOJKHOCTh TIOBBICUTH IPOITYCKHYIO CIIOCOOHOCTh PEHTTEH-
KaOWHETOB,

— BBICOKO€ KaueCTBO CHHUMKOB C BO3MOXKHOCTBIO HX
PE3EpPBHOTO KOMMPOBAHUSI MCKIIOYaeT HEOOXOIMMOCTh B
MOBTOPHBIX MPOLEYPax C JOTOIHUTEIBHBIM 00JTydYeHnEM
MaIeHTa.

PentrenoBckas tepanus. M3BecTHblil nomnynsapuza-
TOp MEIWILHUHBI, aBCTPUHUCKUIA Bpad, IMyOnuImcT 1 oorie-
cTBeHHBIH agesrens ['yro Imsep (1881-1976) mmcan:
«MenunyHa cnaraeTcs U3 HayKH M UCKYCCTBa, a HaJ HU-
MH IIPOCTUPACTCS TIOKPOB Tepon3Ma». ITO ONpPECICHUE B
MIOJTHOW MEpe COOTBETCTBYET Jy4esoll mepanuu. JTa K-
HUYECKasi AMCLUIUIMHA TIPOIUIA CIABHBIA HCTOPUYECKHI
MyTh OT MEPBBIX MOMBITOK JICUEHHUS KOXHBIX OOie3Hen
PEHTITeHOBCKUM H3ITyueHHeM B 1896 r., 10 BCeMHpHO
NPU3HAHHOTO METO/a JICUCHHUS! OOJBHBIX, CTPaAaroIInX
3JI0KaYE€CTBEHHBIMU OMYXOJISIMU ¥ HEKOTOPBIMU HEOITyXO-
JICBBIMU 3200JICBaHUSAMU [2].

Ha nepBom 3Tane pa3BUTHS JTy4eBOH Tepamuu MpH-
MEHEHHE PEHTIEHOBCKOTO H3JIyY€HHUs OCHOBBIBAIOCH Ha
SMIIMPHUIECKUX AAHHBIX. METO MCIONb30BaJICS B OCHOB-
HOM JUIs JICYCHMs] KOXXHBIX 3a00JIeBaHMI W TPHUOKOBBIX
nopaxeHuil. Pagu cnpaBenaMBOCTH CIIENYEeT OTMETUTD,
YTO ISl pelieHHs 3ajad JIy4eBOil Tepaluy HCIOIh30Ba-
JIOCh HE TOJNBKO PEHTI'€HOBCKOE M3Ty4YEeHHE, HO M Ipema-
paThl paans — pagHoaKTUBHOTO XUMHUYECKOTO JIEMEHTA.

B 1906 r. npuBat-goueHT KinnHNKH KOXKHBIX 00je3-
Helt MockoBckoro yHuBepcuteta JI.®. PemeTmio Beimy-
CTHJI OJJHO U3 MEPBBIX B MHUpPE PYKOBOJCTB IO JIy4eBOU
Tepanuu «Jledenue mydamu PeHTreHna ¢ mpeaBapHUTENb-
HBIM U3JI0)KEHUEM PEHTIEHOJIOTUM M PEHTT€HOANATHOCTH-
kn». [lepBbIit aTanm pa3BuTHs JIy4eBOH Tepanuu ObLT orpa-
HUYECH OTCYTCTBHEM BO3MOJKHOCTH OKa3blBaThb BO3JACH-
CTBHE Ha TITyOOKO pacrojOXE€HHbIE OPTaHbl U TKaHH, I10-
CKOJIbKY KOJKa IIOTJIOINIaa 3HAYUTEIbHYIO YacTh H3Iyde-
HUS HU3KOM 3Hepruu. Bckope TexHWYeckuil mporpecc
B 00/IaCTH  PEHTTCHOTEXHUKH IIO3BOJMI  CIIPABHUTHCS
C 3TOM 3ajayen.

Bropoli 3Tan pa3BuTHs JIy4eBOW Tepaluu Hadaics
Iocje TOro, Koraa KOHILENIHeH JeUeHns cTana uiest Mac-
CHBHOT'O OJIHOKPATHOTO OOJIyYEeHHUs OIyXONu. DTa Hies
noxydwia ocoboe npusHanue B ['epmannm n CIHA. Jle-
YeHHeM OOJIBHBIX 3aHMMAJIUCh B OCHOBHOM XHMPYPIH H
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TUHEKOJIOTH, KOTOpPbIE CBOIO 3a/Jauy BUJAEIU TIJIABHBIM
00pa3oM B YHHYTOXKCHHHU OITyXOJH ITyTEM OJHOKPAaTHOTO
MOJBEACHUS K HEH OONBIION O3l HOHM3HPYIOUIETO W3-
nmydeHus. VIMeBIiee mpu 3TOM MECTO PaJAHKaIbHOE H3Me-
HEHHS CTPYKTYPHl TKaHU OIyXOJH HAIIOMHHAJIO CKOpee
JY4YEeBYIO XUPYPTHUIO, YEM TEPAITHIO.

MHoOro4HCIeHHbIE KIMHUYECKHE HCCIEAOBaHMUA I10-
Kasajid, 4TO 1o BJIHUAHHUEM PCHTICHOBCKOI'O U3ITYUCHHSA
OIyXOJIb YMEHBILIAETCS B pe3yJbTaTe HEKpPOo3a €€ YyB-
CTBUTCIIBHBIX 3JICMCHTOB. HOBTOMy B T€ IoAbl CTPEMU-
JIUCh C TIOMOUIBI0 TEXHUYECKUX CPEICTB MOJIYYUTHh Kak
MOJKHO OOJIBIIYIO JTO3Y OOJNyYCHHS B TCUCHHUEC MUHUMAJIb-
HOTO BpeMeHHOro uHTepBana. OQHAKO CHIBHOE TOBpe-
JKICHUE COCEAHUX C OMYXOIBIO0 TKAaHEH, TsDKelnas MHTOK-
CHKAIsl OpraHu3Ma M PaccTPOHCTBO KPOBOOOpAIICHUS B
00Jy4eHHOW YacTH MPHUBOAWIH K TSHKEIBIM OCIIOKHEHH-
sIM, a MHOTJIa ¥ K CMEpPTH TAIeHToB. Bce 3To orpannyu-
BaJIO BEPXHHE IPEACIHI 03Bl O0ITyUeHHS.

Hauano tpersero sramna pasBuTus JIy4e€BOM Tepanuu
MPUHATO OTHOCHTH K IMOSIBICHHIO KOHIICIIIHH (PpaHITy3-
ckoro panuojora Kimoma Pero. OH u ero coTpyAaHUKH B
CBOHX HCCJICIOBAHUSAX MBITATHCH HOOUTHCS H30UpaTeNb-
HOTO pa3pylLIeHHs OMyXOJIH ¢ MUHUMAIbHBIM TOBPEXIe-
HUEM OKpYXalolMX TKaHed. B skcrepuMeHTax, HauaThIX
B 1919 ., ObUTO MOKa3aHO, YTO MOBTOPHBIC OOIYYECHHUS
MIPHU CPaBHUTEIHFHO HEOOJBIINX /032X OKA3hIBAIOTCS 3HA-
YUTETHHO d((EeKTUBHEE BBICOKOIHEPTETUICCKUX OJHO-
KpaTHBIX Bo3zaeiicTBuil. B 1922 1. Ha MexayHapomgHoM
KoHrpecce ortopuHoiaputrosoros K. PeHo mnpencraBun
Pe3yNbTaTH JIeueHHsT 6 TTAIMEHTOB C PAKOM TOpIia, Y KOTO-
PBIX 6I)IJ'II/I TOJIYYCHBI OTJIMYHBIC PE3YJIbTAThI IIPHU Hy‘{GBOﬁ
tepanuu. Ilocae 3Toro crano scHO, 4TO JydeBas Tepanus
9TO CaMOCTOSATENbHOE HANpaBleHHE B MEAUIUHE, KOTO-
PBIM JTOJIKHBI 3aHUMATHCS CHEIHATUCTBI C COOTBETCTBY-
IONIMM YPOBHEM 3HaHUi, B TOM YHCJE, U B O0JIACTH TEX-
HUKH, A B O0JIACTH PaTUOOHOIOTHH.

Ha cMmeny TperbeMy dTarry, Uit KOTOPOTO OBLIO Xa-
PAKTEpPHO NPOBEACHUE JICUEHHS B YCIOBUSIX TIATEILHOTO
KIMHAYECKOTO HaONIoAeHus, HO 0e3 TBepIOoro 3apaHee
COCTaBJICHHOTO IUIaHA, 3aKOHOMEPHO TMPHUIIET YeTBEPTHIA
3Tal pa3BUTHS JIy4eBOW Tepanuu. B ocHOBY 3TOro srama
IpyMIa aHTJIUACKUX (DU3MKOB M PaMOJIOTOB IMOJIOXKHIIA
YETKUM JT03UMETPUUECKUI KOHTPOJIb U MPENEIbHO BO3-
MOXHYIO TOYHOCTH B HABCACHUU U3ITYUCHUA Ha MOPAKCH-
Hylo obOnacte. Bbutn pa3paboTaHbl METOAMKH ONpesese-
HUS pacrpesieNieHus] U3yYeHU pa3HON SHEPTUH B TKAHSIX
YeJOBeUeCKoro Ttena. [Ipym 3TOM BO3HHKIA HEOOXO/H-
MOCTb B TOYHOM OIPENEICHUH Pa3MEPOB U TOJOKECHHS
OMyXOJIM W CKPYITyJNE3HBIA pacyeT 036l OOIydYCHUS.
MOoKHO cKa3aTh, YTO Ha 3TOM 3Tare SMIUPUYECKUM 3Ha-
HUSM ¥ OIIBITY TIPHIIEN Ha CMEHY TOYHBIN pacdeT u Ooiee
COBEpIICHHBIE TEXHWYECKHE CPENICTBA, KOTOpPHIE OBLIH
pa3paboTaHbl B TECHOM COTPYIHHUYECTBE JIyYeBBIX Tepa-
MEBTOB U (PH3HMKOB.

B Hacrosimee Bpems JydeBas Tepamusl MEPEKHBAET
MATHIN 3Tal CBOEro pa3BUTHsL. DTOT dTall XapaKTepuzyer-
Csl KOOTIepalMel CIeIMaaiuCcTOB pa3HbIX Mpoduiei, coue-
TaHUEM (l)I/ISI/IKO']II/IaFHOCTI/IlleCKI/IX, TCXHUYCCKHX, KIIMHU-
YECKHX W PAJAMOOUOJIOTHYECKUX TOAXOMOB K JICYCHHUIO
Ka)XJ0TO MalueHTa.

st mpoBeneHust mpouenyp JiydeBod Tepamnuu Mpu-

MEHSIOT CICIHAlbHBIC alllapaThl ¢ PEHTTCHOBCKUMH W3-
nydarernsiMa. 110 B3aMMHOMY PpacCIIONOKEHHUIO C ITallHeH-
TOM pa3IMYaloT ammaparsl JaTbHEANCTAHINOHHBIC — IS
JTUCTAHIIMOHHOTO OOJYYEeHHsI BHYTPEHHUX OPTraHOB, OJIM3-
KOAWCTaHIIMOHHBIE — [T 00Ty4eHHUS KOKHBIX IOKPOBOB U
PacIIOIOKEHHBIX B HEMOCPEICTBEHHOW OJM30CTH OT HHUX
TKaHel, BHYTPUIOJIOCTHBIE — JIi KOHTAaKTHOTO OOJyde-
HHs BHYTPEHHHUX OPraHOB IIOCPEICTBOM BBEICHUSA U3Iy-
JaTesIs B MOJIOCTh Opranm3ma [7].

BbIBoaBI. PEHTIeHOBCKOE M3IIyYeHHUE, B CHIIy CBOUX
MOHU3HPYIOIINX CBONCTB, KaK U MHOTHE JApyrue (huznde-
ckue (akTOphl, MPUMEHSIEMBIC B MEIUIIUHE, MOXKET OBITh
ormacHo JuIg germoBeka. OHAKO MPH MPAaBHIFHOM MOIXO0/Ie
3(h(deKT OT MOoNydIeHHOH NUArHOCTHYECKOH WH(pOpMAaInu
WIA Pe3ylbTaThl TEPANleBTHYCCKOTO BMEMIATEIHCTBA MO-
TYT B 3HAYUTEIHHOW CTEMEHH MPEBHIMATh TSHKECTh IO-
CIIEICTBUI OOITydeHHS.

Ycunmus COBpEMEHHBIX Pa3pabOoTIMKOB PEHTTEHOIH-
arHOCTUYECKOM afnmnaparypbl HallpaBJICHbI Ha IOBBIIICHUE
JUATHOCTHYCCKOW 3HAYMMOCTH TOJIy4aeMbIX H300paxe-
HHUH NPU MaKCUMaJbHO BO3MOYKHOM CHIKEHHH I03bI 00-
JYYCHHUsI, KOTOPasi OMPEENIIETCS C YUYETOM HHTCHCHBHO-
CTH U3IYYCHUS U MPOJODKUTSILHOCTH 00TyICHUS.

JleueOHas esATENBPHOCTD, CBI3aHHAS C UCTOYHHKAMU
HOHU3UPYIOIIETO U3IYYCHUs, TpeOyeT OT MEIUIIITHCKOTO
MepCOHaTa COYETaHWs] BBICOKOTO TpOodeccHoHaln3Ma U
OTBETCTBCHHOTO OTHOIIICHHS K CBOCH padoTe.

Ob6pamenne ¢ paTnoaKTUBHBIMH BEIIECTBAMH W HC-
TOYHUKAMH HOHU3UPYIOMHX H3IYYeHHH TOJDKHO COOT-
BETCTBOBATh HOHATHIO «KyJlbTypa Oe3omacHoCTH». CyTh
KyJbTYphl 0C30MACHOCTH COCTOMT B TapaHTHPOBAHHOM
obecrieueHNH 0E30MACHOCTH MAIMEHTOB U OKpY’Karomien
CpeJBl.
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CTAHOBJIEHHSI IPYKAPCTBA Y LIEHTPAJIBHINA TA CXIJTHINA €BPOIII (XV-XVI CTOJIITTSI)

Po3risiHyTO Mpolec cTaHOBJIEGHHS ApyKapchkoi crpaBu y Ilentpanphiii Ta Cxigniit €Bponi y XV-XVI cromitrsax. [laHO 3arajibHy XapaKTEPUCTHKY
KHHTOJIPYKYBaHHIO y JTaHOMY iCTOpHKO-TreorpadidHoMy perioHi. J[OCHiUkeHO B3a€MOBIUIUB MONIrpadiyHuX Tpamumiil pisHux kpain IlenTpanbHoi i
Cxinniii €Bpornu. Po3KpHTO iCTOpif0 BHKOPHCTAHHS ITArOJMYHOTO Ta KUPWJIMYHOTO NPYKY. BIATBOPEHO XiI pO3MOBCIODKEHHS ApyKapcTBa B
CJIOB’SIHCBKUX KpaiHaX. Bu3HayeHO TeXHi4HI OCOOJMBOCTI 3IIMCHEHHS APYKY Yy 3a3HadeHHi mnepiox. OcobauBYy yBary NMpUALIEHO TUHOrpadChbKii
crpasi y Yexii, [Tonsmi, YopHoropii, BemnkoMy kus3iBcTBi JInToBchKOMY Ta MOCKOBCEKOMY HapcTsi. 3'sicoBaHo poib I1IBaiinonsra ®ionst, Opaniu-
cka Ckopuuu Ta IBana denopoBa y pO3BHTKY CIIOB’SHCHKOTO ApYyKy. BcTaHOBNeHO 3HaueHHs poOiT mepruiux ApykapiB y ¢GopMyBaHHI 6asucy st
MOJAJBIIOTO PO3BUTKY TUIOTPAaChKOI CIPaBU Y CXiJJHUX CIIOB’SH, B TOMY YHCJIi YKPATHCBKOT APYKapChKOT TpaIuilii.

KurouoBsi ciioBa: xuura, inkyHa0yna, KHUTOAPYKyBaHHS, Hoiirpadis, Tumorpadis, Apykap, Tunorpadcbka Crpasa, IepIIoApyKap, IIarons,
KUPHIHLIS.

E. K. IIHIIIKHHA, 5. B. MOTEHKO . )
CTAHOBJIEHUE KHUI'ONEYATAHMSI B LEHTPAJIBHOIH MW BOCTOYHOIl EBPOIE
(XV=XVI BEKA)

PaccMmoTpeH mpolece cTaHOBIICHUS nedaTHoOro fena B [entpansHoit u Boctounoit EBpone B XV—-XVI Bekax. [laHa o01mast XapakTepUCTHKA KHUTOTIE-
YaTaHWs B JaHHOM HCTOPHKO-TeorpadryecKkoM perroHe. V3ydeHo B3aMMOBIHSHNE NMONUTPaGUISCKUX TPaIUIMi pa3IHIHbIX cTpaH LleHTpanbHON 1
Boctounoii EBpomnbl. PackpbiTa HCTOpHS MCTIONB30BaHMs INIarOJIMYHON U KUPUILTMYHON neuaTd. Bocco3aan X0l pacnpocTpaHeHUsl KHUronevyaTaHus B
CIIABSHCKHUX cTpaHax. OmpeneneHsl TeXHUIeCKHe 0COOCHHOCTH OCYIIECTBICHNS IIeUaTH B yKa3aHHEIH neproa. Ocoboe BHIMaHHE yAeIeHO TUIOrpad-
cxkomy aeny Yexuw, Ionemm, YepHoropuu, Bennkoro kHsxecTBa JINTOBCKOro 1 MOCKOBCKOTO IapcTBa. Y cTaHoBiIeHa poib LlIBaiinonsra ®uois,
Opannucka Cxopunsl U MBana ®defnopoBa B pa3BUTUH ClaBIHCKON medaTu. OmnpeneneHo 3HaueHHE pabOT MEpBBIX IEYAaTHHKOB B (hOPMHPOBAHUH
6azuca 71 JanbHEHIIEro pa3BUTHS TUIOTPagdCKOro JeNa y BOCTOUHBIX CIIABSH, B TOM YHCIIE YKPAaHHCKOU IIeYaTHON TpaJHIHN.

KoroueBble cl10Ba: KHUTra, HHKyHaOya, KHUTOIledaTaHue, moiaurpadus, Tunorpadus, Ne4aTHHK, TUIIOrpad)cKoe Jeno, IepBOIeYaTHHK, TIaro-
JMIA, KUPHIUIMIIA.

Y. K. SHYSHKINA, Y. V.MOTENKO
THE BACKGROUND OF THE CENTRAL AND EASTERN EUROPE BOOK-PRINTING
(15TH - 16TH CENTURIES)

The process of the book-printing development in the Central and Eastern Europe in 15th — 16th centuries is explored. The general characteristics of the
book-printing development in this historical-geographic region are reviewed. The mutual influence of polygraphic traditions in the different countries
of the Central and Eastern Europe is investigated. The history of Glagolitic and Cyrillic book-printing is revealed. The process of spreading of the
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