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MOCBAIEHHON npa3nHoBaHuio 200-/1eTUsi cO IHS POKIEHUsSI YU4E€HOIr0, BHIOpaH st
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paboThl AacCHeKT JESTEeNbHOCTH, CBSI3aHHBIM C CO3laHueM Tonorpaduyeckoi
aHATOMHUHU.
ABTOpCKas rpyIra npoeKTa Onpeenia neib:
- MO3HATh XOJ HAYYHOH MBICJIM PAa3BUTHS METOAOB M CPeIACTB
NMPOHUKHOBEHHS] B TAWHbI 4Y€JOBEYECKOr0 TeJa B HMCTOPUHM MEAMUHMHBI OT
3HAMEHMTBIX «pacnujioB» I[luporoBa 10 HUPPOBBIX TEXHOJOTHMHA MOJTYYEHUS

U300paKeHH .
Pabora Hazx MpOEKTOM ITPOXOJMIIa B ABA ITANA:
I sran — Teopermuyeckme OCHOBBI BHUAOB JIy4€BOIO HCCIIEIOBAaHUS B

BU3yaJIU3allid OPraHoB; 00JaCTh MPUMEHEHHS B KIIMHUYECKOM MPAKTHKE.

II 5Ttan — UccaenoBaresibCKHMii, B KOTOPOM BBIJCIUIINCH 3 HAIPaBJICHHUS:

"  YYHUTHCH pacro3HaBaTh «PEHTI€HOJIOTUYECKUI o0Opaz» o
MIPEJI0KEHHBIM PEHTTEHOTPAMMaM;

* O03HAKOMUTbCS C oOpradgm3anuerd paboter oraejsenus MP -
auarHoctuku I'Kb Ne36;

"  paccMOTpeTb JCHCTBHE AMHUHOKHCIOT M OOHAPYKUTh JAefCTBHUA

TOPMOHOB OKCUTOLIMHA U Ba30IPECCHHA HA OPTraHU3M YeJI0BeKa.

Jlopora no3Hanus JJIMHOIO B MOJITOPA BeKa... ObljIa HEJlerka:

YVYWJIHUCH OPUHEHTHPOBATHLCHA B HHGPOPMALUMOHHOM IPOCTPAHCTBE TEMBbI;
KOHCTPYMPOBATh CBOM 3HAHUSA;, H3Y4YaJd COBEPUICHCTBYKINHMECH MeTOAbI
HUCCJIeIOBAHUA U T.1.

Ham moBe3no ¢ XOpomMMH HOBEWIIMMU KHUTAMH, C JOOpBIMU
HAIyTCTBUSIMU, JIUTEPATYPHBIMU TAHHBIMH, (DOTOJOKYMEHTAMH. .. — OHU ITIOMOTaJIN B
IIPOLIECCE TBOPYECKOIO IYTH. JTO B HUX MbI BCTPETWIIM BBICKa3blBaHWe J. 3001,
KOTOPO€ MOKHO CUHTATh JIEWNTMOTHBOM BCeil HalIeid padoThI:

«Bechb CMBICT JKHU3HH 3aK/JIOYaeTCd B 0€CKOHEYHOM 3aBOEBAHUU
HEU3BEJAHHOI'0, B BEYHOM YCHJIMHU MO3HATH 00JIbIIE).

OcraeTrcs mokenarh MPOEKTY ycmexa; BeAb padora molOydauia MHTepec K
AajbHelleil 1eiTeJJbHOCTH, HOBBIM HesiM U GakTam (Hanpumep, 3HAKOMCTBO C
Metoaukon «ycunenus» npu KT u MPT).
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BBenenue

«...Uto MoxkeT coocTBeHHBIX [ll1aToHOB
N 6bicTphIX pasymom HeBToHOB
Poccuiickast 3eMJi1 pOKAATD...»

M.B. JlomoHocOB

Otu He3abbiBaeMble cTpoku M.B. JlomoHOCOBa MBI ajpecyeM Kopudero
Poccuiickoii MemunuHbl, yuutento pycckux Bpader H.M. IluporoBy, passututo
HAy4YHOTO HacleAHsi KOTOPOro, B FOOMJICHHBIN T0J] OCBSIIEHA CTy/IeHYeCKash HayqHasI
KOH(epeHIHs.

Hecmorpss Ha 1O, yTtOo OTKpRITMS M uAeu Hwuxonas MBanosuua Iluporosa
OTHOCATCS K TO3alpolUIOMY BEKY, MHOIME M3 HHX OCTalOTCA [0 CHX IOp
aKTyaJbHBIMU M CO3AAIOT 30J10TOM (pOoHA MeauuuHbl. OJHO M3 HUX — 3HAMEHUTHIE
«IImporoBckmne pacnuiabl». OHU, UMEHHO OHH, JIENIM B OCHOBY COBPEMEHHOMU
ToMorpaduu.

Eme oren wmeaunuuel I'mnmokpar ceroBan: « MeauuuHa JIunieHa
BO3MOYKHOCTH BHUJIETH. .., BUJETh TAKUM K€ 3pEHHEM, KAKUM BCE€ BUIAT COBEPIIEHHO
OTKPBITO.

HccenenoBanus e MOCIEIHUX IECATUICTUH ITOKA3aIu: Bpay HE JOBOJILCTBYETCS
BUAMMBIM CBE€TOM, a HEBHMAUMOE IJa3y H3JYy4YeHHME OTKPBUIO BO3MOXKXHOCTHb
BU3YAJIU3ALMHU 310POBbIX U MAaTOJIOTUYECKN N3MEHEHHBIX TKAHEH.

B npemmaraemoii paboTe cucTEMaTU3HpPOBaHBl MaTEpHUalbl TeOPEeTHYECKHX
OCHOB JIy4YeBOH IMArHOCTMKM; 3HAYEHHMS] METOJIOB B HCCIEAOBAHUM (PYHKIIMIA
OpPraHOB U CUCTEM YEJIOBEKA.



Pa3nea 1.
PA3PABOTKA HOBOI'O METOJIA — TOHOIT'PAOMYECKOI AHATOMHUHA

Ectm  O6m1  Huxomaii  BaHoBHUY, Kpome
AHATOMUYCCKUX TPYAOB, HC OCTAaBHUJI IIOCJIC
ce0s HUKaKuX JPYruX, TO OH W TOrma Obl
obeccMepTUiI CBOE UMSL.

B.!. PazymoBckuii

1.1. dmanwt nayunozo nymu H.U. Ilupozoea — co30amena monozpaguueckoi
anamomuu

«Poounoce cenanue nooparcamv: HAOUBUEUWIUCL HA OOKMOpaA
Mpyxuna, nauan uzpamo 6 nexkapa; Kko20a mue munyno 14 nem, Myxun,
npogpeccop, coéemyem omuyy nociamov MeHA NPAMO 6 YHUeepcument,
NOKpOoGumenbcmeyem Ha UCHbIMAHUU, @ NO OKOHYAHUU Kypca OH dice
npuznawiaem ecmynums ¢ Ilpogheccopckuit uncmumymy.

H.W. Iluporos

1824 rox — noctynenne H.M. IIuporoBa B MOCKOBCKHI YHUBEPCUTET.

[podeccop Edppem Ocumosuy Myxun odeHb paHo ouenwin criocoonoctu H. Iluporosa u
BCEMEPHO MOKPOBHUTEIHCTBOBAJ €MY B OyITyIIeM.

1827 ron, HOs16pb. B MOCKOBCKOM yHUBEpPCUTETE, MO/l CAMON CTPOrOM OTBETCTBEHHOCTBIO
CoBera yHHBEpCHTETa NPOM3BENEH OTOOp CTYIEHTOB IS TOATOTOBKH K Tpodeccopckon
nesitennbHOCTH B IIpodeccopckoM MHCTUTYTE NpU JepnTcKOM YHUBEpPCHUTETE (BIOCIEACTBUM T.
IOpnbes, veiHe T. Tapty). Cpenu otoOpaHHbIX KaHauaaToB — Hukomaii [Tuporos.

Mockoesckuul yHusepcumem

1828 rof, aBI'yCT, IleTepOypr. [IpoBepounbie
9K3aMEHbl B MeEIUKO-XUPYpPrUUecKod akameMun KanauaatoB IIpodeccopckoro HHCTUTYTA.
[TonokuTenbHas OlEHKA 3HAHUSAM IO XUPYpruu JaHa npodeccopom N.D. bymem monogomy Bpady
[Tuporosy.

1828 roa, Jdepnt. H.U. IluporoB HampspkeHHO TPYIUTCS B AHAaTOMMUYECKOM 3alle U
KIMHUKe npodeccopa M.D. Moiiepa Haa mpenapupoBaHHEM pPa3IUYHBIX 001acTell, 3aHUMAaEeMBIX
apTepHalIbHBIMH CTBOJIaMHU; paboTaeT HaJ JUccepTalyeil; u3y4aeT BOMPOCHl MEPEBSI3KU COCYIIOB
(mo 3amanuio (akynbTeTa).

1829 ron, Hdepnt. Brimuia B ceet padora H.M. IIuporosa «O mepeBsizke apTepHabHBIX
COCy/IOBY, KoTopast 12 nexabps 3Toro ke roaa Obliia yI0CTOCHA 30JI0TOM MEIalIH.

1832 roa, Jdepnt. H.W. ITuporos 3allMIIAeT JUccepTanulo,
OCHOBaHHYI0 Ha SKCHEpUMEHTax (OIBbITHI Ha co0akax, TejlsTax, OapaHax B ceie
Canepe B 15 km ot Jleprira).

H.U. Ilupozcos (6 200vl yuenus 6 /lepnme)




1835 roa, Aepnt. H.W. IIuporos CoBeroM JlepnTCKOro YHUBEPCUTETA, O MPEIJIOKEHUIO
N.®. Moiiepa, n30paH 3KCTpaopAMHAPHBIM ITPOodheccopoMm.

1836 ron, despans. H.M. TluporoB yTBepKI€H 3KCTpaopAHMHAPHBIM TMpodeccopoM
JlepnTCKOro yHUBEpCUTETA.

1836 ron, Caunkr-Ilerepoypr. H.U. IluporoB pabGortaeTr B OONBHUIIAX, TOCIUTAIAX,
OpraHu3yeT Kypc XHMPYpruueckoidl aHaTOMHUM Ui Bpadell. MecTo mpernopaBaHMs: MOKOMHMIIKAs
OO0yxoBckoit 6osbHUIBI (IIMpOroB roTOBMII Ha HECKONBKUX TpyMHax Mpenaparsl, OTpakaroliue
CTpOEHHUE TOU WM MHOU 00nacTu).

1836 roa, depnt. 26-neTHU pyccKuil mpodeccop Hauan yTeHHe JIeKUuid B JlepnTckoM
YHHUBEPCHTETE.

H.M. IluporoBbiM ObUT pa3paboTaH HOBBIA METOJ MPENOJAaBaHMS AHATOMHUH, KOTJa
OTBEUAIOUIUH CTYAEHT JODKEH ObLI MOCJIOHHO JeMOHCTPHMPOBATH NpenapupyemMylo 00JacTh U
TPOMKO Ha3bIBaTh JJIEMEHT 3TOM oOmactu. Takue 3aHSTHUA TNPUBJIEKAIM OKPYXKAIOUUX €ro
CTYICHTOB.

E:xenneBnasi npogeccopckas 1esiTeJIbHOCTD:

3 yaca — Ha KJIMHUKY; «Bon Anamomuueckuti meamp P
1 yac — yreHue Kypca TEOPETUUECKON XUPYPrUH; PR\ Tepnmekoeo ynueepcumema !
1 wac — Ha ONEpPaTUBHYK XHUPYPrHIO C voaznozjwh ’ ) ettt
TpaXHEHUEM Ha TpyHax;

}1[ qI;c —Ha KJII/IHI/IKypl}"/HaSHBIX OornesHel; H.1. Muporos

6-8 4acoB - Ha AHATOMUYECKHE u
3KCH€pI/IM€HTaJIBHI>I€ HCCIICOIOBAHUA.

Jlepnmckozo ynueepcumema

Menee yeMm 3a mATh Jer npodeccypsl B Jlepnre
H.N. TluporoB wu3nman «XWpypruyecKyl0o aHAaTOMHIO apTEepHaTbHBIX CTBOJOB U  (aciuiiy,
«Knuanveckne aHHAIBD (2 TOMa), MOHOTpa(HIo 0 Mepepe3Ke aXUlIecoBa CyXOKHITHS.

Kpome Toro mos ero pykoBOACTBOM U MPH €r0 HETIOCPEICTBEHHOM yUaCTHH ObLIN CO3/1aHBI
JUCCepTalMy Ha CIIEAYIOIINE TEMbl: O CKPYYMBAaHUU apTEpUid, O paHax KUIIOK, O NMEPECaKMBaHUU
KUBOTHBIX TKAaHEW B CEPO3HBIE MOJIOCTH, O BXOXKJACHUH BO3yXa B BEHO3HYIO CUCTEMY, 00 ymmnbax u
paHax roJjioBbI.

Cpenu nepeyuciieHHbIX paboT Haubosblliee 3HAYCHUE UMEET «XUpyprudeckas aHaTOMHUS
apTepUabHBIX CTBOJIOB M (DaCIIHii».

B stom npousBenennn Huxkomait BaHoBHu OjecTsie codeTas aHAaTOMHUIO U XHUPYPTHIO,
TEOPUIO U MPAKTUKY. 371ECh BIIEPBbIE aHATOMUYECKHUE (PAKThI MOJYUYUIIU MIPAKTHUECKOE OCBEIIECHNUE,
aHATOMMSI CTajia MPUKIAJAHON HayKoH, 0€3 KOTOpOil HEBO3MOXKHO JajbHelIIee pa3BUTHE XUPYPTHUU.

DOTO NpPOU3BEACHHE MO OPUTMHAIBHOCTU 3ambIciia, MO TIIATEIbHOCTH HCIOJHEHUS C
MOJTHBIM TIPAaBOM MOXKET OBITh HA3BaHO KIACCHYECKUM. HEyqMBHUTEIBHO MOATOMY, YTO HU3JaHHOE
BHAauaje Ha JIATUHCKOM SI3bIKE OHO BCKOpE pasouuioch 1o Bced EBpomne u mpunecno [Iuporosy
3aCIyKEHHYIO CJIaBy.

Crour OTMETHTb, YTO JTOOPOCOBECTHOCTH SIBJISETCA XapaKTEpPHON YepToll TBOpYECTBa
[Tuporora. Ha 3ape cBoeit mpodeccopckoit AesTENPHOCTH OH CTPOTO KPUTHUYECKH OTHOCHIICS K
CBOMM YMO3AaKJIOUEHHUSM, CTaparelbHO H30€eraq ampuUOpHBIX CYKIEHUH, KaXIyl0 MBICITh
MOJKPETUISAT aHATOMUYECKUMHU U3bICKaHUSMH, a KOTJa 3TOro OBLIO HEJOCTATOYHO, OH MpHUOeran K
3KCIIEPUMEHTY.

Takum obpazom, B Jlepnrckuii mepuon cBoei nestenbHOCTH [IMPOToB 3a10KKMI OCHOBBI
HAY4YHOM 3KCIIEpUMEHTAILHON XUPYPTHUH.
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Tumynvuwiti 1ucm uzoanus «Xupypeuieckou anamomuu
apmepuanbHblX Cmeon08 U hacyutly Ha HemeyKom
U IAMUHCKOM A3bIKAX

«Xupype Oonsicen 3aHUMAMbCA AHAMOMUEI HE MAK KAK AGHAMOM...
Ilycmoy anamom 00 menvyuanmux noopooHocmel uzyuum ueioeeueckuil
mpyn, HO 6ce-maKu OH HUK020a He Oyoem 6 COCMOAHUU 0Opamump
6HUMAHUE YUAUUXCA HA mMe NYHKMbl AHAMOMUU, Komopwle 0/
Xupypza 6 vicuieil CMeneHu 6adCHbl, A 0714 He20 MOZYym He UMEmb
POBHO HUKAKO20 3HAYEHU).

H.M. ITuporos

Tabnuya uz «Xupypeuueckou anamomuu

apmepuanbHblX Cmeonos u hacyuily «...017 YUUmMenA maKkoi NPUKIAOHOU HAYKU, KAK

Meouyuna, umerouieil 0ej10 NPAMO co 6cemu
ampuoymamu 4enoeeuecKkoil Hamypol,
Heo0xo00uma, Kpome HaAYUHbIX C6EOCHUI U
OnvIMHOCMU, euie 000POCOBECHIHOCHLb).

H.H. IIuporos

1840 roa, ¢epans. Hukomait
NBanoBuy I[luporos momydus npeiokeHue 3aHiATh Kadenpy Meauko-Xupypruueckon akageMuu
Cankr-IlerepOypra.

B otBer Ha npemnoxenue [Iuporo cooOum, 4to «...MMeTh Kadeapy Oe3 KIMHUKU HE
COIVIACEH...» U MPEICTaBUII IIONEUUTEII0 aKaJIEMUH CBOM ITPOEKT.

B ostom mnpoekre H.WU. IluporoB cumran HEOOXOIMMBIM CO3/1aTh TOCHUTAIBHYIO
XUPYPru4ecKylo KIMHUKY, e Oyayliuii Bpad Mor Obl BUAETh «MAacCy OJMHAKOBBIX OOJIE€3HEHHBIX
CIIy4aeB... U HHOUBUIYaIbHbIC UX OTKIOHCHUS.

1840 roxa, HosiOps. Yxon H.U. IMuporosa u3 Jlepnra, nepexon B MeIuKko-Xupypruueckyro
akazemuto Cankr-IletepOypra.

1841, mapt, Cankrt-IlerepOypr. Ilo mpoekry IluporoBa yupexxaena HoBas kadenpa
TOCIUTAIBHOU XUPYPTUH B MEIUKO-XUPYPIrUUE€CKOU aKaIEMUH.

Canxm-Ilemepbype. Meouko-xupypeuueckas akademusi.
1836 e.

1841 ron, wutonw. IIpodeccop xupyprum wumneparopckor IlerepOyprckoit Menuko-
xupyprudeckor akamemun IluporoB ompeneneH B Cankt-IleTepOyprckuii MHCTpYMEHTATbHBIN
3aBOJ] CO 3BAaHUEM JHUPEKTOpPa TEXHHUYECKOW 4acTH (3aHHMMAa 3Ty JOKHOCTH ¢ 1841 mo 1856 ) B
HENSX YIYyYIIeHHUs, KaK OH BBIPAXKAJCs, «BHEIIHUX M BHYTPEHHUX Kau€CTB HHCTPYMEHTOBY.

C npuxonom Ha 3aBof [Inporos cran riryOOKO BHUKATh B IPOIIECC MTPOU3BOCTBA.
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Ha stom nmompume H.M. IIuporos ocraBuin HEW3IIaAUMBIA Clel B MUCTOPUU Pa3BUTHUSA
PYCCKOTO XUpPYpruyeckoro HMHcTpymeHTapus. Ero 15-metnss pabGora Ha 50 ner ompenenuia
XapakTep NPOAYKIMH 3aBOa.

OH cozfan cienyromme Xupypruueckiue Habophl:

dbenpamepckii  KapMaHHBINA, OPIWHATOPCKHUHM, OaTalbOHHBIN, TOJIKOBOW, KOPIYCHOM,
TOCIIUTAJIbHBIMN.

Co3naHHble UM YKJIQJKU BBITYCKAJIHCh HA 3aBOJIC U HAXOIWINCh HAa CHAOXEHHM apMHU B
MIPOJIOJKEHHUE TTOUTH BCel BTOPOU mosoBUHBI XIX cToseTus.

IIpobuvie uncmpymenmol, U320MosieHHble HemeyKkum macmepom Knetineancom no
3aka3zy Ilupocosa 6 1841 2.

1842 r, saBaps. H.W.ITuporop mpencraBuin B KOH(OEPEHIUIO aKaJIEeMUH TPEJIOKEHUE 00
U3JIaHUM TIOJHOTO Kypca MPUKIAAHON aHATOMHH C IEJIbI0 OOJIETYUTh YYalUMCSl YCBOCHUE CTOJb
TPYAHOTO MpeAMETAa.

Kondepenmuss Menuko-xupypruueckoil akajeMuyd TMpHIDia K 3aKII0YEHHI0, YTO
IpeIaraeMoe U3JJaHue, HECOMHEHHO, IIPUHECET MOJIb3y CTYAEHTaM, BpadaM.

[TuporoB mpuHsICS ¢ OONBIIUM pPBEHUEM 3a OCYHICCTBICHHE WJCU: TIIATEIHHO
IpenapupoBajg MOCIOMHO KaXAylo o0JacTh, a XyIOKHUK Meliep ¢ OONBIIUM HCKYCCTBOM
BBITIOJTHSJT PUCYHKH B HATYPAIbHYIO BEIHYUHY.

Ha oGopoTte TUTYyIBHOTO JHCTa MEPBOTO BBIMYCKa MOJHOTO Kypca MPUKIIATHOW aHATOMHHU
3HAYUTCS:

Ilenp aBTOpa NUPHUKIATHONW aHATOMHUH COCTOMT B TOM, YTOOBI COOONIMTH Bpadam
MOCPEACTBOM C HATyphl CHSTBHIX H300paKeHUU MPHUKIAJHYI0 CTOPOHY aHAaTOMHH, MOTOMY TPHU
OTJeNIeHUs] OYAYT COCTABIIATH MOJMHBIA KypC U3/IaHUS: aHATOMUSI (PU3UOTIOTHIECKAs, XUPYpPrudecKas
Y TIATOJIOTUYECKasl.

«Ilopaook, 6 Komopom asmop uznazaem onucanue nPeomMemos, eCnmov YUcCmo monozpaguueckuil
00pa3 u32omoeieHus npenapamos, NOCJA0UHLIL; MAKUM 00pazom, éce opeansl, COCMABAAIOULUE
0COOEHHbLIL CN101L 8 KAKOU-TUOO cmopoHe mena, 0y0ym uzoopaicensvl emecme 6 ux
OMHOCUMENIbHOM NOTIONHCEHUU).

H.W. Iluporos

1844 rox, oxtsa6pb, Cankt-IleTepOypr. H.W. ITuporoBsiM nogano mporienue 0o
OpraHu3aliy B aKaJeMUud AHaTOMMUUYECKOTO MHCTHUTYTA.
1845 ron, smBaps, Cankr-lIlerepOypr. H.M. IluporoB mnoman B
KOH(EPEeHIMIO aKaJeMHH MPOEKT ycTaBa M YCTPOWCTBA AHATOMUYECKOTO
UHCTHUTYTA.

Tabnuya nepgozo vinycka
« Ilonnozo kypca
NPUKIAOHOU AHAMOMUU
yenogeueckoeo menay H.H.
Tlupocosa




Anamomuuecxkuti uncmumym MeOuko-xupypeuueckou akaoemuu.
Bruympennuii 6uo «npenapogoyHoy

1846 roa, Cankr — IlerepOypr. Co3naH nepBblii B MUpe AHATOMUYECKUNA UHCTUTYT.

1846 rox (mocne co3nanus uHcturyta). H.M. Iluporos Bwlexan 3a rpaHuily Mo Jenam
MHCTUTYTa; MOCETWJ psJ aHATOMUYECKHUX yupexaeHuil 3amagHoii EBpombl; mpuoOperan
UHCTPYMEHTBI [l UHCTUTYTA, MOJBICKUBAJ ce0e MOAXOASIIUX COTPYAHUKOB.

1846 roa. IlepBoe wu3naHuME OPUTMHAIBHOTO Tpylna «AHATOMHYECKHE H300paKeHUS
Hapy)KHOTO BHJAa U IIOJIOKEHUS OPraHoOB, 3aKIIOYAIOIIMXCSA B TpeX MIABHBIX IOJOCTAX
YeJI0BEYECKOTro Tella, Ha3HAUeHHbIE IPEUMYILECTBEHHO /IS CyAeOHBIX Bpadein».

1.2. Ouepk ucmopuu cozoanusn «pacnunosé» u «/Ieoanoi anamomun)

«.. .HCTOpHH IMpCAKOB BCCTa JIFOOOITBITHA JJI TOrO,
KTO JOCTOUH UMCTH OTeuecTBOY.
H.M. Kapam3uun

Cennas nnowaow 6 Ilemepoypee, XI1X gex.

«Mpui, 1100u 00bI0EHHBIE, NPOXOOUM 0€3 BHUMAHUA MUMO MO20 NpedMemd, KOMopblil 6
207108€ 2eHUAILHO20 UYenoeeKa poicoaem meopueckylo moiciv; maxk u Hukonain Heanoeuu,
npoesxncas no CeHHOUl niowaou, 20e 3umMol0 00bIKHOBEHHO ObLIU PACCMABIEHbl PACCEUeHHbLE
nonepex, 3amMOpOMdCeHHble CEUHble MYWU, 00pamun HA HUX 0CO00e GHUMAHUE U CHAJ
RPUMEHAMb 3aMEUeHHOE K OeIY).

A.JL J6epman

B 1849 roay IluporoB mu3 «kaOWHETa €ro BEIMYECTBAY» TIOIYYHI OCTABIIHECS
Hen3pacxomoBaHHbIMU 857 pyOneit 43 koneiku. JIeHbI'H OTIYCKaJIUCh €My Ha MPOIOHKEHUE Kypca



«[IpuknagHoit anaromun», HO y [Iuporosa k 3ToMy BpeMEHH co3peiia HoBas Ujes, OCYIIECTBICHHE
KOTOPOM MPUHECIIO aBTOPY MUPOBYIO U3BECTHOCTb.

Opnaxnpl 3umod Huxomait MBaHOBMY mpoxoauwn B Tpeckyunit mopo3 mno CeHHOM
wiomanad. Ha mnonkax B MSCHBIX JIaBKaX TOPIOBLbI BBICTABUIM CBUHBIE TYIIH, HACAIBHO
paccedeHHbIe TOMOPOM B Pa3HBIX MIIOCKOCTAX. 3aMOPOKEHHYIO TYIY MOKHO OBLIO pacIMJINBAThH B
J1000M HaIpaBlIEHUH, HE HAPYIIasi PACIONIOKEHUS COCTABISIOMUX ee yacTeil. Hukonaii MiBanoBuY
CO BHHMaHHUEM paccMaTpuBajl pacHibl CBUHBIX Tyll. OH ¢ YIUBUTEIHHON SICHOCTHIO MPEACTABUI
cebe, kakue OnecTsIMEe BO3MOXHOCTH TMPH M3YYEHHH YEJIOBEUECKOro Tella MOXKET JaTh
3aMOpaXMBaHUE TPYIMOB. ITO OBUIO HEOXKUTAHHOE OTKPBITHE.

TyT ke y HEro BO3HHMKJIAa MBICIb HCIOJb30BATH METOJ 3aMOpPaXXUBaHHUS TPYIIOB C
NOCTIEYIOIUM UX PACIWIMBAaHUEM ISl TONMOTpaUYeCKHX OTHOIICHWH OpPraHoB, MOJOCTEH H
pa3IUYHBIX 00pa30BaHUI HA KOHEYHOCTSX (MBIIIIIBI, COCY/IbI, HEPBHI U T.11.).

N3 gneBHukoBbix 3anuceit H.U.ITuporoga:

«B TeueHune nByX WM TpeX AHEHW TPyM MoJABEprajics AeWcTBUIO Mopo3a 10 20 rpamycos.
Tpyn 3amopaxuBalics [0 IUIOTHOCTH JiepeBa. BzanMHOe aHaTOMHUYECKOEe pPAacIoNIOKEHUE
UCCIIElyeMbIX 4aCTeH COXPaHSIOCh B UX €CTeCTBEHHOM BHe. OOBIYHO e BCIEICTBHE JaBICHUS
HAPYKHOTO BO3/1yXa, BBIXOJIa TA30B U KUAKOCTEH M3 BCKPHIBAEMBIX aHATOMOM TOJIOCTEH B3aUMHOE
pacnojoKEeHUe OpraHOB 4YeJOBEKa MpU KU3HU M IOCIE€ CMEPTH B 3HAYUTEIBHOW CTENEHU
OTJIIMYAETCS»

H.N.ITuporoB HeMeIeHHO TPOU3BEN MPOOHBIC pa3pe3bl U PE3YIbTATHI JOJI0KUI B TECHOM
KpyTy cBoMX nouutateneil Ha 3acenanuu «Pirogoffischer Verein» (kpyok, B KOTOpPBI BXOAUIN €TO
MOYUTATENH, IETepOYPrcKue U ASpITCKUE Bpayn. ).

«B xomye 3aceoanus npogeccop Ilupocos
NOKA3A]l HECKONbKO aHAMOMUYECKUX NONEPeyHbIX
ceyeHull 2pyOHOU NOIOCMU U €€ OP2AHO8...»

U3 TIpotokona 3acemanns Pirogoffischer Verein
ot 14 mapra 1851 roga

I'pynna Pirogoffischer Verein

«IIpu  obblYuHOM  cnocooe
AHAMOMUYECKOU  NPEnapoeéKu  He
MONbKO 3HAYUMENbHO CMeWaromcs
MbluiUbl, cocyonl u Hepebl
ecneocmeue Hapywienusn
HOPMAILHOU UX C6A3U OPY2 C OPY2OM,
no  yoanenuu  ceazylwuiell  Ux
Klemuamku, Ho, Kpome mo20,
nooeepzaiomcsa pe3Komy CMeuieHuio
6HYMPEHHUEe Op2aHbl; NOCieOHue
npu 00LIYHOM CHOCODE GCKpbIMUA
oonvuux nonocmeit pe3xo
cmewalomesn  6xX00AWUM 6 IMU

10



nonocmu  6030yxom,  KOMOp®bLil
8blmecHAem  UX U3 OObIUHBIX
HOPMAIbHBIX mecm ux

PAaAcnonoicenHuny.
H.H. ITuporos

Unmocmpayus uz amnaca H.U. I[upozcosa

B3op y4eHoro npoHuKan B IyOHMHBI YETOBEYECKOTO TENA.

N3 nHeBHUKOBBIX 3anuceil [Iuporosa:

«BoT koorca, mon Helt orcuposas knemuamxa, e TIy0Xe — moHeHbKas Kaemouka gacyuu,
o0JIeKaroIas KpaCHyI0 CEPIIOBHIHYIO MOJIOCKY Mbluiybl, OTSTh hacyus, BCIEN 3a HEH ellle mbiuiya,
HAOKOCMHUYA, pacnui mpyouamou Kocmu, KOCMHblU M032; Ha pacluie BUAHBI B pa3pe3e Takke
6€Hbl U HEPBbIY

Pacniunbl mpou3BoamiINch NapajuieTbHO, Ha HEOOJBIIOM PACCTOSIHUM APYr OT Jpyra.
Cepun «JUCKOB» CONOCTABISIIUCH APYT C APYTOM.

[luporoB mNpoM3BOAMI CEpPUMHBIE pPACHWIBI BCEX OTIEIOB Tela B TPEX B3aUMHO
NEPIEeHIUKYISPHBIX TUIOCKOCTIX — TOPU30HTANBLHOM, (DPOHTATBHON U CaruTTaIbHOM.

Camble HEXHBIE OpraHbl MOXKHO OBLIO PACHMIMTh CHEIHAIbHO CKOHCTPYMPOBAHHON
NWION Ha TOHYalllne IUIACTUHKU. l[lepen MBITIMBBEIM B30pOM HCCIENOBATENs PacKpbIBAIACh
VCTUHHAs, HIYEM HE UCKAKECHHAsl KAPTUHA CTPOCHMS YEJIOBEYECKOTO Tea.

IIpy wu3yyeHuM TpyIHOH U OpIOMIHOM TOJOCTH AaBTOPOM ObUI TPUMEHEH METO
AQHATOMUYECKOHN CKYJIBNTYPbI, KOTOPBIA CBOJWIICS B OCHOBHOM K IIPENapUpPOBAHUIO 3aMOPOKEHHOTO
TpyIa € MOMOIIBIO MOJIOTKA U J1osioTa. 13 nHeBHHUKOBBIX 3anucel [Iuporosa:

«/[na smoil yenu mpyn 3amopaxcugaicsi 00 NIOMHOCMU KamHs (3-OHesHOe Oelicmaue
memnepamypor —18" R) u samem npu nomowu oOonoma, MOAOMKA, NUIbl U 20pAYetl 600bl
O0OHACANUCH U BbLIYWUBANUCH Op2aHbl, CKpbimble 6 onedenesuiux cnoax. C nomowwio dmux
npUeMo8 U NOMYYEHO U300padiceHue HOPMANbHO20 MNONONCEHUS Cepoya U Op2aHo8 OPIOWHOU
noa0CmuD.

Ha pacnmiax 3amopoxenHoro tpyna Hukonait IBaHOBUY IpOCIIEKUBAI MOCIOMHO BCE,
YTO Ha JKMBOM YEJIOBEKE XUPYPTI pa3pe3aeT HOXKOM, COBepIas KaKyro-HHOY/Ib ONepaIuio.

OH 0OHApYXWUII, UTO «...3d UCKIIOUEHUeM NOJIOCmell 2N10MKU, HOca U Yuino2o bapabana u
KAHAI08 ObIXAMENbHO20 U KUUEYHO20, HU 8 KAKOU Yacmu meia 6 HOPMAIbHOM COCMOSHUU HUKO20d
He cmpedaemcsi nycmo20 HPOCMPAHCMEd ... »

CBouM 3ameuarenbHbIM MeTofoM Hukomaii HMBaHOBMY J00MIICS  CKYABITYPHOTO
U300paKeHNsI OPraHOB YEJIOBEYECKOTO Tela.

«AHamomo-xupypzuuecKuii pucyHoK 001)HCeH CIYHCUmy 011

Tabnuya nepgozo evinycka

XUpyp206 mem, uem Kapma-nymesooumeinb CJiyHcum
nymeuwiecmeyiouiemyy.

«NOJHO20 KYPCA NPUKIAOHOU
ypeanp H.W. Iluporos

aHamomuu veinoeedeckoco menay

WNHrepecen mnpueMm, npu nomowu koroporo Iluporos
CHUMaJl PUCYHOK B pacnuiax. M3 nHeBHUKOBBIX 3anucei [Iuporosa.
Pacnunennas nnacmunka npuxpeiéanacb pacuepuyeHHbiM HA Keaopambvl CMeKIoM. Oma

NIACMUHKA NPeosapumenbHO HAMUpPALacs 8 X0N00HOU KOMHame 2YOKOU, HAMOYEHHOU 6 2opsaueli
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800e, omye20 MOMUAC e HOKPLIBANACh MOHYAUWUM clloem 1boa. H3-nod 2nadkoii 1e0anoi
noeepxHocmu 6uoHenuch ciou cpeza. bymaza, na Komopylo HaHOCUNICS PUCYHOK, MAK dce Oviia
pacuepuena Ha K8AOpamvl, KAK U CMeK10.

XyAOKHUKY OCTaBajoCh TOJIbKO pa3MEecTUTh B KBajJpaTax Oymaru Te camble (OpMBl,
KOTOpbI€ MPOCBEYNBAIH YEPE3 COOTBETCTBYIOIINE UM KBapaThl CTEKJIA.

[Tpu TakoM crmoco0e cpuCOBBIBAHUS JOCTUTAIACH HAMOObIAS TOYHOCTh N300paKEHUSI.

1849 roa. Huxkomait MBanoBwu IIuporoB Hadanm cocTaBisATh amiac TomorpaduyecKoi
aHATOMHUU DPACIIUIIOB, NMPOU3BEICHHBIX HAa 3aMOPOXEHHBIX Tpynax. M3maHue mpoaoimKanoch
noutu 10 ner.

ATtnac mpencraBisieT co00M MHOTOTOMHOE MOHYMEHTAJIbHOE MPOU3BEIACHHE; COAEPIKUT
224 TabnuIiel ¥ OTAETBHO YEThIpe TETPaaH OOBICHUTEIHHOTO TeKCTa. PUCYHKH ClieaHbl ¢ HaTYpHI
XyIO)KHUKaMu MoxoBbiM, MeliepoM, MapTHHCOHOM W HW3JIaHBl JHUTOTPAPUIECKUM CIIOCOOOM.
[losicHuTENbHBIA TEKCT JaJIeKO HE OTpa)kaeT BCEro, BepHee, Ja)ke YacTH TOTo, YTO MOKa3aHO Ha
PHUCYHKax C MpemnapaToB.

DTO MOUCTHHE HeucuepraeMas COKPOBHIIHHUIIA, KOTOpas emie Jalleko HeJO0CTaTOYHO
OCBOCHA.

Mertoz, nprMeHEHHBIH aBTOPOM, MOTPeOOBal TUTAHTCKOTO TPyJa, Ha KOTOPBI MOT' OBITh
croco0eH ToibKo o/1uH I1uporos.

PucyHku atnaca, mopsIoK UX PacHOJIOKEHHS OTPAXKAIOT U MOPSAIAOK MX HCCIEIOBAHMS:
BHauaje TMpeACTaBiICHbl TOPU3OHTAJIbHBIC pACIUJIBI, 3aT€M CaruTTallbHble U, HaKOHEll,
dbponTanbHble. B atmace momemnieHsl pucyHku 970 pacnuiioB. MOXXHO MpeACTaBUTH cede 00beM
Tpyna, 3arpauenHoro Hukonaem VMBanoBuuem [luporossiM Ha ero co3nanue!

Pe3synpraroM ero THUTaHHYECKOro MHOrosieTHero Ttpyna B IletepOypre sBHIMCH JBe
KJIACCHYECKHE PabOThI:

«[TomHbIi KypC MPUKIIAAHON aHATOMUU YEIOBEUECKOro Teja ¢ pucyHkamu (1843—1848)»;

«ATiac WLTIOCTPUPOBAHHON TOMOTrpadUuecKoil aHAaTOMUU PACIUIIOB, TIPOBEICHHBIX B TPEX
HAIpaBJICHHSIX Yepe3 3aMOPOYKEHHOE deroBedeckoe Teno (1852—1859)» (B ueTbipex Tomax).

J1H padorsl ynocroensnl Jlemunosckoii npemun [lerepOyprckoil akagemMun HayK: CTOJIb
HaNISIHBIX aHATOMUYECKUX KapTUH A0 3TOTO HUKTO HE BUJIEIN.

Tupax atinaca Ob11 CKpOMHBIM, cocTaBuB 300 sx3emiuisipoB. [ToaToMy 3T0 M3MaHKe
pa3onuIoch OBICTPO, HECMOTPSI Ha BBICOKYIO CTOMMOCTb, U YK€ K Hadalmy XX Beka MpelCTaBIIsuIo
co0oit 6uOIMorpaUECKyI0 peaKOCTb.

Tonpko B 1996 rony BriepBbIie YBUIENIO CBET HOBOE
U3JlaHhe Ha JBYX s3blKaX (PYCCKOM M aHIJIMHCKOM),
otmeueHHoe npemueit H.U. [Tuporosa.

«Camoro évicuiero 0141 MeHA HAZPAOOIO A noyen
0bl yoexcoenue, 4mo mMHe yoanioch 00Ka3amov HAUIUM
epauam, 4mo aHAMOMUA He cocmaegnaem, Kak
MHOZue oymaiom, 0OHY MONbKO A30YKYy MeOuuuHbl,
KOmopyo MoxcHO 0e3 eépeda u 3a0blmb, Ko20a Mbl
Hayuumcsa Koe-KaK Yumams no cK1aoam...»

H.W. Iluporos

Tumynohsiti 1ucm 8mopo2o
U30aHUA
«Anamomuuecxkux

U300DaAdNCeHUN . . . )




BriBoabI

» Pacrimnbl  3amMopoxeHHBIX 00bekToB, npumeHsiembie H.M. [luporoBwiM, sBISIOTCS
COBEpUICHHO HOBBIM METO/IOM B U3YYEHHH MAaTOJIOIMUECKON aHaTOMUU psJia 3a00IeBaHUM.

» CpaBHHBast TONOrpapuIecKyr0 aHATOMHUIO PACIIMIIOB C XHPYPTUIECKON aHATOMHEH psijia
3a00s1eBaHui, HEBOJIBHO IPUXOJUIIL K BBIBOJY, KAKOE OTPOMHOE 3HAYE€HUE MPUOOpPETaeT MPOCTON
METOZ B PyKax 4YeJOBEKa, KPyro3op KOTOPOIO HE 3aMBIKAJICS IPEIEeIaMU NpeaB3sATod uiaeu. Benp
UMEHHO JIOCKOHAJIbHOE, IIIyOOKOE€ H3y4yeHHE TONorpauyeckoil aHaTOMUU JIEKUT B OCHOBE
KJIMHUYECKOTO MBIIUIEHUST y COBPEMEHHOIO Bpada, HCIOIb3YIOIEr0 HOBEHIINE METOMAbI
JUArHOCTHUKHU.

» [lpuMeHeHre MeTo/a «ICASHON» aHAaTOMHU [0 BO3MOXKHOCTh Hukonaro MBaHoBHuy
[TuporoBy pemarh 3aaa4y aHATOMUYECKOTO H300paKeHHs W CO3JaHUS MpEnaparoB, OMU3KUX K
HCXOTHOMY COCTOSIHUIO.

» CoyeraHue MeTOla pACIWIOB W CTPYKTYpPHOH aHaTOMHHM TO3BOJHMJIO COCTaBHUTh
IIPEICTABICHAE O TOYHOM JIOKAJIU3alMy CUHTOIIMU U CKEJIETOIIMH OPTaHOB U COCYIHUCTO-HEPBHBIX
00pa30BaHMii, BBIACHUTH UX 00bEMHOE OTHOILLICHHE.

» MHuoro HoBoro BHec Hukomaii MBanoBu4 [TuporoB B u3ydeHue CrulaHXHOJIOTHU. B ero
pabotax He ocTaiuch 6€3 BHUMAHHs BOIPOCH aHATOMHH HEPBHOM CUCTEMBI.

» Atnac OTKpPBUI HOBBIC ITyTH Pa3BUTHUS TONOTpagUYECKOl aHATOMUM KaK HayKH M HOBBIC
TOPU30HTBl B M3yYEHUWH B3aWMMOOTHOIIEHUN HEKOTOPBIX OPraHOB; B HEM BIIEPBHIE II0KAa3aHO
3HaUYE€HUE SKCIEPUMEHTAJIbHBIX HCCIENOBAHWN Ha TpyNe; Cpeau Tabmum oOpamarT Ha cels
BHUMAHUE WUIIOCTPAlMM, OTPaXKAIOIIKME BO3PACTHBIE M3MEHEHMs, a TakkKe pasiauuus B
COOTHOILEHMSIX OpPraHoOB M CHCTEM OpraHoB (IIar BIEpPER IO CPABHEHUIO CO CBOMMH
COBPEMEHHUKAMM U NIPEALICCTBEHHUKAMM.

[TeTepOyprckuit u Jepntckuit mepuoasl AearenbHocT Hukonas MiBanoBu4a
[Tuporoa BOLLIM B UCTOPHIO OTEUECTBEHHOW MEAUIIMHBI KaK EPUOJIbl €T0 HAauOOJIBIIETO
TBOpUYECKOT0 HampsbkeHus. B 3Tot Bpems [Tuporos nokasan Bcemy MHpY, Ha 4TO CIOCOOEH pyCCKUM
Bpad, KAKUE€ OTPOMHBIE TOTEHIIMAJIBHBIE BOBMOKHOCTH TaATCS B PYCCKOM HApOJ€ U KAKUMU
UHTEJUIEKTYaIbHBIMU CHJIAMH 00J1aJJaeT PyCCKHUM YeI0BEK.

Nmsa H.HU. IluporoBa M ero Ttpyasl B aKaJeMH4YeCKHIl INEPHOX YiKe SBJISIIUCH He
¢dyHaamenToM, a BeJMYECTBEHHBIM 3JaHHEM oOTedyecTBeHHOW MenuumuHbl XIX croserus,
KOTOpasi OTCTOAJIa HE TOJABKO NPaBO HAa CaMOCTOATENbHOCTb, HO M 3aHsJIa Beayluee
1oJioxkeHue B crpanax Esponsl.

Pazgen 11.

METO/bI IYYEBOM JJUATHOCTHUKHA

«HaynHast — Hy’KHO BEpUTB».
H.H. Iluporos

JIocKOHaNbHO W3y4as ONBIT TOMOTpapUUecKkod aHATOMHUHM, a WMEHHO TPUHIIMII
MIOCTIEIOBATENIFHOTO H3yYEHHsI 3aMOPOKEHHBIX OpraHoB, ommpasich Ha cdopmupoBanabie H.U.
[TuporoBeIM IpPENCTaBICHHA O IOCIOWHOM CTPOCHHMH YEIOBEYECKOrO Tejaa Hadalaa Pa3BUBATBCS
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U/ICOJIOTHS] HEMHBA3MBHOW IHATHOCTHKM, YpE3BBIYaHO ONM3Kas K COBPEMEHHBIM METOAaM
MOCTIOWHOW KOMIBIOTEPHON TOMOTpadHH.

Hens Bpaua, nucan yenickuil yuensiil SH [lypkuHbe: «...He TOIBKO OOHOBUTH KU3Hb, HO U
JIOBECTH €€ 10 HaUBBICIIEH CTEIIEHN COBEPUICHCTBA U KPACOTBI».

Jlns pemieHus 3TOW 3aJaud Hag0  KakJIOMYy 3a00J€BIIEMY IOCTaBUTh MPaBUIIbHBIN
JMarHO3 M YCTAHOBUTb, KAKHE MATOJOTUYECKME M3MEHEHUs pa3BWINCH B opraHusme. Hekoropsie
3a00s1eBaHusl Bpay MOXKET pacro3HaTb. Ho B OONBIIMHCTBE ciyyaeB s BBISABICHUS CUMITOMOB
00JIe3HH HEOOXOOUMO TPUMEHHUTH CIIEHUANbHBIE METOIbl. B /€710 BCTymaeT MeauIMHCKAs!
AMATHOCTHYECKasd TeXHUKA.

BykBaJIbHO ITPOPOYECKUMHU OKA3AIACH CJIOBA BUIHOTO
pycckoro Bpaua: ®.H. Un:xka

«Ycosepuiencmeosanue memoooe uccied06anus D0aAbHLIX,
6 KOHUe KOHW08, COCMOUM 6 PACUWIUPEHUU pOoNu 3peHus Hnpu
pacnosnanuu oonesnen. Bce ynyuwenus unu 3aeoesanus
OUAZHOCMUKU COCMOAM 6 MOM, YMO C NOMOUWibIO PATUYHBIX
HPUCROCOONIEHUIl 3PEHUI) CHMAHOBUMCA NOCPEOCHEEHHO 00-
CHYRHO MO, YMO HeNnoCPeOCHEEeHHO 6UOEHb HEb3A).

Ceitvac TIOJIOKEHHE CYIIECTBEHHO U3MEHHIIOCH: B PACIIOPSHKEHUH Bpada HEMAJIO CII0CO00B
TTOJTyYeHUsT U300pakeHUsI OpraHOB U TKaHel 0ompHOTO. [IpH 3TOM Bpay yke He JOBOJIbCTBYETCS
JIMIITh BUIUMBIM CBETOM, @ NMEPEXOUT K UCTIOIB30BAHHUIO PA3IMYHBIX HEBUJAUMBIX IJ1a3y
U3ITYYCHHH (JTy9eBYIO THATrHOCTHKY).

Cnoco0bl J1y4eBoil IMArHOCTHYECKH:

» Tepmorpaduueckmii;

» Pammonyxmuanelii (paguocuuHTUTpadUs);

*  VYnpTpa3ByKOBOE HCCIIeOBaHHE (YCIOBHO);

¢ PeHTreHoJIOTHYECKH;

» Knaccuueckas nuneiHas Tomorpadus;

» KommbloTepHas peHTTeHOBCKast TOMOTpadus;
* MaruuTHO-pe30HaHCHas: TOMOTpadus;

» Tlo3uTpoHHO-IMHCCHOHHAS TOMOTpadwHs.

2.1 Tepmozpaguueckasn ouaznocmuka

Kaxxapiii denoBek mpencraBisieT coOOM MCTOYHHMK TEIIOBOrO (MH(PAKPacHOTO) H3ITyUEHHS.
[MocpenctBoM Tepmorpada MOKHO ylIaBIMBaTh HHPpPAKpaCHOE U3ITYUECHUE U MTPEoOPa30BHIBATH €TO
B M300pakeHHe Ha DKpaHe AEKTPOHHO-TTyUeBOI TPYOKH.

Tepmoecpadh Tepmocpamma

Tepmorpamma — moJiyuaemMoe H300paskeHHe — IIOKA3bIBACT
pacnpezeneHue Ternja Ha MOBEPXHOCTH Tela YeJIoBeKa
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Buosornyeckue 3aKOHOMEPHOCTH
Pacnipenenenue Temnsa 3aBUCUT OT 0COOCHHOCTEH
KpOBOCHAOXEHUS M YPOBHEW OOMEHHBIX MPOLIECCOB.

B MecTax 3aKynmopku KpOBEHOCHBIX COCY/IOB TETIIOBOE

U3Ny4yeHue ocaabeBaer.

Tepmoecpamma HudICHUX
KoHeuHocmell.
Hapywenue kposomoxa
mpemu J1e8ot 20/1eHU

[IpuMeHeHMe B KITMHUYECKOM MPaKTUKE:
. B BbISIBJICHUU HAPYLIEHUI KPOBOTOKA!
NP 00HAPY’KEHHUM OYara BOCMAJICHMS,3JI0KAY€CTBEHHOM OIyX0JU (TaK Kak Hajl HUMU
PETUCTPUPYETCs YCUIEHHOE TEINIOBOE M3JIyUYEHUE);
. NPH ANATHOCTHKE OCTPOTO alMeHANIINTA, OCTPhIX XOJIEeH CTHUTa, MAaHKpeaTUTa.

2.2. Paouonykauouslii cnocod uzooparcenus opzanos u mKaneil

duznueckue 3aKOHOMCPHOCTH:

B opranu3m OonpHOrO BBOAAT paguodapMarieBTHUECKHA
npenapar (P®II) - pagmonyxmmabl (BemecTBa, M30TOIMBI KOTOPHIX Paouonyxknuonas
COJIepIKaT PaJIMOAKTUBHBIE aTOMBI).

OUASHOCUKA U30MONOM gglc.
Panmnonyknuasl MCIYCKAKOT Y-KBAHTHI, PETHCTPUPYEMBIE C

Kocmuwvie memacmasol

MOMOIIBIO  PAJIMOJUATHOCTUYECKUX  YCTPOMCTB  (ramma-kamep,
CKaHEpOB).

Buosornyeckue 3aKOHOMEPHOCTH

Ha skpane npuOopa mosyyaroT KapTHHY — CHHHTHIPAMMY; HaOIIONAIOT 3a IMOCTYIUIEHHEM B
OpraHu3M TIpernapara, ero pacupeaeIeHueM, KOHIICHTPAUEH B TOM HJIH HHOM OpTaHe.
CUMHTUTpaMMa OTpakaeT MOJIOKEHHUE, BETMYHHY U (HOPMY OPTaHOB, COACPKAIIUX PaTUOAKTUBHbBIE
arompl. KaptmHa  mo3Bomsier  OOHApy)XUTh  IATOJIOTWYECKHE  OYark, B  KOTOPBIX
panrodapMaleBTUYECKUI TMpernapaT HE HaKalIuBaeTCsl («XOJIOAHBIM ouyar») WiIH KyMYIUPYETCS
0o0JIbllIe, YEM B OKPY)KAIOIUX TKAHSIX («TOPSUUN oyary).
OOHapy)XuB MaTOJIOTMYECKHI OdYar, MOKHO MCIIOJIb30BaTh JAHHBIA MeTOA (V-U3IydyeHUe) U JAJs
TEPareBTUYECKOTO JICYCHHS. ITO H3TyUYeHHE OTIaeT MAKCHMYM CBOEH DHEPrUu Ha TTyOnHe 6—8 cM.
Baxxnast 0cOO€HHOCTb U3JTy4€HHUS MO3BOJISIET JeHCTBOBATH HAa TIIyOOKO PacIONIOKEHHbBIE CTPYKTYPBI
0e3 MOBpEeXICHUS MPOMEKYTOUHON TKAHH.

B kauectBe mnpumepa, Ha PHUCYHKaxX HPEACTABIEH PErpecc KOCTHBIX METAacTa3oB IpH
PaIUOHYKIMIHOW TepAMKU U30TOTIOM g9 ST.
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a) 00 nieverust 0) 60 6pems newenus  8) uepes 6 mecsayes

2.3
Penmeenonozuueckuit memoo

Pentrenosiorusi — Hayka oco6as. [Ipexxae Bcero HeoOBIYHO €€ Ha3BaHWE. B orpomMHOM
MHPEC HAYKH HUMCIOTCH JIMIIb CAWHHUYHBIC 06ﬂaCTI/I 3HAHUA, KOTOPBIC HA3BAHbI IO MMCHHU CBOUX
TBOpLIOB. Bo Bceilt MHOTOOTpACIIEBO MEAUIIMHE €CTh JIMIIb OIHA TaKasi — PEHTreHOJIOT usl.

Ee wna3panme cBA3aHO ¢ wuMeHeM Hemenkoro ¢usuka Buasreabma Konpana
Pentrena. 8 Hos0ps 1895 roma PenTren, msydasi MpoXoKJICHHE TOKA Yepe3 Pa3pekKCHHBIC Ta3bl
npu OOJNBIION Pa3HOCTH MOTCHIIMAIOB, OOHAPYXWJI HEW3BECTHOe H3JIyueHHe, oO0ianaromiee
YAUBUTENIBHBIM CBOWCTBOM: NMPOHMKATH Yepe3 Tejla U MpeaMeThl, HE MPOMYCKAIOIINE BUIUMBIHA
CBET.

B.K. Peumeen neoscudanno 06Hapy9fcu6aem, umo IKpau, Jzeofcawuz? HAa cmoijie, ceemumcs
HCENMOBAMO-3E/IEHOBAMBIM CEEMOM NOO 8030€UCMEUEM HeBUOUMO20 U3JIy4eHus.

MeTon, OCHOBaHHBIM Ha 3TOM CBOWCTBE, — PEHTICHOJOTMYECKMH — 3aKI0YacTcs B
MPOMYCKAaHUU PEHTICHOBCKOTO M3JYUYCHHs] 4Yepe3 MCCIEeNyeMblii OOBEKT C TOJIydyeHHUeM
CBOEOOPA3HOTO TEHEBOTO N300paKEHUS ITOTO OOBEKTA.

U cmopuveckas cnpaeka

[TepBoie peHTreHOBCKHME CHUMKM B Poccum Obuti BeIMONHEHBI B 1896 Tomy B CaHKT-
[TerepOypre B Mmneparopckom KIMHUYECKOM MHCTUTYTE Benukoit kusxubl Enenst [1aBnoBHBI 1
BoenHo-MenuimHCcKo# akazgemuu, a Takxke B [lerepOyprckom 1 MOCKOBCKOM YHUBEPCUTETAX.

duznyecKkune 3aKOHOMEPHOCTH
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I/ISBeCTHO, 9YTO PCHTICHOBCKOC H3JIYYCHUC, IMPOXOASA 4YCPE3 OIIHOpOIlHBIfI clioi BCIICCTBA,
0CJIabJIIeTCsS UM COIIaCHO IKCIIOHCHIHUAJIIbHOMY 3aKOHY:

L=I: e"‘",

rae I — ”HTEeHCHMBHOCTH PEHTTEHOBCKOTO M3TY4EHHUsI, TIaJafoIero Ha BEIECTBO,
[p — MHTEHCHBHOCTH PEHTI€HOBCKOTO M3ITyYEHHS, TIPOIIEAIIETO B BEMIECTBE CIOH JITHHOM I;
W — TUHEHHBINA KO3 GUIMEHT 0caalieHUs] pEHTTEHOBCKOTO U3TTyYeHHUS BEIIECTBOM.

3asucumocms UHMEHCUBHOCMU
U3TTYYEHUA, npomedmeeo 6 geujecmee
om moaujuHsvl CJ10A

buodusnyeckne 3aKOHOMEPHOCTH

Baxxnyro poib B AMarHOCTHKE 3a00J€BaHUM PA3IMYHBIX BHYTPEHHUX OPTaHOB UTPAET W —
K03 PpunueHT ocjadaeHnss U3JIYy4YeHUsI U €r0 3aBUCMMOCTb OT CBOMCTB TKaHHW. B OoJbIIMHCTBE
CIIy4aeB | MPONOPIMOHAIEH P — CPEIHEN IUIOTHOCTH TKAHHU, A° — TPEThEN CTENEHU JIMHBI BOJIHEI
PEHTIEHOBCKOTO M3JIyYEHHS U, YTO CaMO€ BaHOE, Z° — TpeThel CTENEHH MOPSIAKOBOrO HOMEpPa
aToMa Bell[eCTBa, COCTABJISIOUIET0 TKaHb, T.€.:

p=27Z>-p-%

BcenenctBue mpoxoAeHHS OMHOPOMHOTO PEHTTEHOBCKOTO HM3IY4YEHHsI Yepe3 OpraHbl U
TKaHU PAa3HON BENWYUHBI, MIOTHOCTM W XUMHUYECKOTO COCTaBa, IMYYOK Ha BBIXOJE U3 Tesa
CTAHOBUTCS HEOJAHOPOIHBIM.

Cnoco0HOCTD ke OPraHoB M TKaHel HeOAMHAKOBO NMOIVIOMIATH M3JIyYyeHHe (M3-3a MX
Pa3iu4YHOM BeJHYHUHBbI, IVIOTHOCTH W XHMHMYECKOI0 COCTABA) HA3BBLIBAETCH €CTECTBEHHOM
KOHTPACTHOCTBHIO OPTraHOB [0 OTHOLIEHMIO APYT K APYTY.

[Tornomienne peHTTeHOBCKUX JTydel MOYTH HE 3aBUCUT OT TOTO, B KAKOM COEIMHEHUHN aTOM
MPEICTaBJICH B BEIIECTBE, TO3TOMY MOXKHO JIETKO CPAaBHUBATH [-KO3(DPHUIIMEHT ocnabaeHusi KOCTH
Ca3(POs), u, nHampumep, Boasl H,O; moacTaBuB 3Ha4CHHUSI, TTOTy4aeM

Wiocrn / Moomss = 68
Pesynbrar pacdera IOKa3bIBaeT, YTO E€CTECTBEHHAsh KOHTPACTHOCTh TKaHEW KOCTH
3HAYUTETBHO (B 68 pa3) ocnaliseT peHTTeHOBCKOE U3YUEHHE 110 CPAaBHEHUIO C BOJOM.
Cy1mecTBeHHOE pa3IW4Me TOMIOMICHUSI PEHTTEHOBCKOTO M3IYYEHHUsS PAa3HBIMU TKAHSIMHU
MO3BOJISIET B TEHEBOM MPOEKIIMH BUIIETh N300pakeHIEe BHYTPEHHUX OPTraHOB Tella YeIOBeKa.

TexHog0rNusA PEHTIC€HOBCKOI'0 UCCJICAOBAHUA

B camom O6IJ_ICM BUAC CHUCTEMA PCHTICHOJOIMYCCKOIO HCCICAOBAHUA COCTOUT H3 4
9JICMCHTOB!
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<> Hcrounuk uznydeHus.

o OOBEKT UCCIEIOBAHUA.
28 [IpueMHuK U3MydeHUs.
¢ CrienuaiucT, IpOU3BOISAIIHNA HUCCJICIOBAaHMSI.

HcrouyHuk u3i1ydyeHnsi — PEeHTICHOBCKasi TPYOKa PeHTIeHOBCKOI0 anmnapara.

IIpueMHMK U3JIyYyeHHs] — IPUOOP WU NMPHUCIIOCOOIEHHE, TPaHC(HOPMUPYIOIIEEe YHEPTUIO
HEOZHOPOIHOTO PEHTTCHOBCKOI'O ITy4YKa, BBIXOJSIIEr0O U3 Teja OOJIBHOTO, B U300pakeHHeE.

Buabl npueMHHUKOB M3J1y4eHHUS

* MJII00POCKONMYECKUI IKPaAH I IPOCBEYUBAHUS, TOKPBITHIN CHEIHATIBbHBIM COCTABOM,
KOTOPBIN CBETUTCS IIOJ BIMSAHUEM PEHTTCHOBCKOIO M3JIy4ECHMs, U IMOBEPX — IPOCBUHIIOBAHHBIM
CTEKJIOM, 3alMIIAIOIIUM Bpada OT u3nydeHus. Ha ucrnonb3oBaHMM NOAZOOHOrO 3KpaHa OCHOBaH
MeETOJ PEHTI€HOCKOIUM.

* PeHTreHoBCKasi IUVIEHKA, B SMYJIbCHN KOTOPOM MPUCYTCTBYIOT TaJIOWIHBIE COCANHEHUS
cepebpa. PeHTreHOBCKOE M3IydeHHE pasjiaraeT 3TO COEIMHEHHUE, MO3TOMY IOCHe MPOSBICHUS U
(uKCUpOBaHUS SKCIIOHUPOBAHHOW IUIEHKM Ha HEW BO3HUKaeT H3o0paxeHue oObekTa. Ha sTom
OCHOBAaH MeTO/] pEHTIreHorpapuu.

Penmzenozpamma zpyoHoil Kiemku

* CenenoBasi IuUIacTHHa (BMECTO IUICHKH), 3apspkeHHas odnekTpudectBoM. Ilof
JIeCTBUEM PEHTI'€HOBCKOTO Iy4Ka M3MEHSETCsl MOTEHIMAl B Pa3HBIX 4YacTAX CIIos M oOpasyercs
CKPBITOE U300pa)KEHUE U3 AEKTPOCTATUIECKUX 3aPsIJIOB.

B cneuunansHOM yCcTpoiicTBE 3TO M300pakeHHe MEepeHOCUTCS Ha Oymary (B KpaTdaiiune
cpoku — 2—3 MuHyThl). [Ton100HBIM MeTO ] Ha3bIBaeTCS ATeKTPOPeHTreHorpadueii.

OnexmpopernmeeHozpamma Kucmu
U Jy4e3ansacmmno20 cycmaea

. ®ortorpadgupoBaHue pEHTTEHOBCKOTO U300paKEHUS MPSMO CO CBETSILErOcs SKpaHa

Ha ¢ororuieHKy. [lonoOHbI MeTon Ha3biBaeTcs ¢uirooporpadus.
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[punuun ¢marooporpaduu. 1— peHTreHoBcKkas TpyOka,
2 — ¢mrooporpaduueckuii sKpaH, 3 — poTokamepa ¢
00BEKTUBOM

DTOT METOJ TO3BOJISIET OBICTPO TMONYYUTH: OOJBIIOE YHCIO CHUMKOB 0€3 TpaThl
PEHTTEHOBCKOW IUIEHKH, CONIEpIKaIlell MOpOroCTOsIUe COSAMHEHHS cepedpa, U 0e3 «MOKPOro»
doTtomporiecca.

DOTOCHEMKY MTPOU3BOJIST C MOMOIIBIO 3€PKaTbHO-JIMH30BOTO ONTHYECKOTO YCTPOUCTRA..
JlocTouHCTBA METOI0B:

1. PeHTreHOCKONMU:

* Metonuka npocta ¥ SKOHOMUYHA MO3BOJIAET HAOIIOAATh 32 JBM)KEHHEM OPIaHOB M3-32
NEepEeMEIIEHHS B HUX KOHTPACTHOT'O BEILIECTBA

e JlaéT BO3MOXHOCTb UCCIIEZI0BATh OOJILHOTO B PA3HBIX MOJOMKEHHSIX

2. Pentrenorpagumn:

* IlpocT u HEoOpeMeHuTENEH sl OONBHOTO.

*  MoXHO NPOU3BOIUTH KaK B PEHTT€HOBCKOM KaOMHETE, TaK U B ONEPAI[IOHHOM.

* Ha cHuMKax nomyvaercs 4eTkoe n300pakeHue Onaroiapsi €CTeCTBEHHOM KOHTPACTHOCTH.

*  CHUMOK SBIISIETCS JOKYMEHTOM, KOTOPBIA MOXET XPaHUTBCS JOJITOE BpEMSI.

3. DuaexTtpopeHTreHorpagum:

*  MO03BOJSET OBICTPO MOMYYUTH OOJIBIIOE YMCIO CHUMKOB 0€3 TpaThl PEHTI€HOBCKOW METHKH,
coJieprKalllel JOporocTosiue COeTUHEHHS cepedpa, 1 0e3 «MOKporo» (ortomporecca.

4. dmooporpadpuu:

* Meroauka BecbMa IKOHOMHUYHA

e Jlpomecc cbeMKHM Ha TIUIEHKY 3aHMMAaeT MEHbLIE BPEMEHHM, YEM M3TOTOBJICHUE
PEHTI€HOTPAMM.

*  [IpuMEHSIOT ISt MACCOBBIX 0OCIIEIOBAaHUN OOJIBIIIUX TPYIIN HACEICHHS.

2.4. Ynompas3zeykosas ouaznocmuxa

Du3uYecKue 3aKOHOMEPHOCTH

YabTpa3Byk NpecTaBiIseT KojaeOaTeIbHbIE IBUKEHUS YaCTUL] YIPYTOil Cpeibl.

Jnst ynbTpa3ByKOBOTO H3JIYy4E€HUS MCMOJNB3YIOT yacToTy oT 1 no 20 mau I'epu (1—
20 MI'n).

B Guonornueckux cpenax pacpoCTpaHsAOTCs TOIBKO MPOIONIbHBIE YIBTPA3ByKOBbIE BOJIHBL.

[IpumeHeHHe yIbTPAa3BYKOBBIX KOJIEOAHHMM sl MCCIEOBAHUS BHYTPEHHEH CTPYKTYpbI
BelllecTBa BeJeT Hayaso ¢ 1928 roxa, koraa ObUT CO3/1aH METOA YIBTPa3BYKOBOM J€(PEKTOCKOIUH.

PDu3n4ecKOd OCHOBOM 3>TOr0 METOZA SBIIAIOTCA Pa3jaudMs B IPOIYCKAHUU YIBTPa3ByKa
CIUIOIIHBIM METauUIOM M IpU HaJM4YMM B HEM HEOJHOPONHOCTH. l3Mepsis HMHTEHCHUBHOCTb
NpOILIEAIIeH Yepe3 OTIIMBKH YJIBTPa3ByKOBOW BOJHBI MOKHO OOHAPYXUTh MPUCYTCTBYIOIIUN B HUX

nedexT.
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B 1935 rony Obin pazpaboTaH METOJ BBISBICHUS YIBTPa3BYKOBOTO 3Xa, T.€. OTPaKEHHUS OT
BCTPEYAIONINXCA HA IYTH PACIPOCTPAHEHUS YIBTPA3BYKOBBIX BOJIH DPA3IUYHBIX JE(PEKTOB U
WHOPOJIHBIX BKJIFOUECHUH.

Ilonyuenue ynompaseyka

HN3ayyarens yabTpa3Byka — Ibe30%JIEeKTPHYECKAsl IJIACTHHA, W3TOTOBJICHHAS U3
MOHOKPHCTAJIJIOB KBaplia, Cyiab(ara IUTHSA, IMOKPHIBACTCA CJOeM cepedpa Uit oOecredeHus
JIEKTPUYECKOTO KOHTAKTA.

[Ipr BO3AEHCTBMM HA NBHE30ICKTPUUYECKUN KPHUCTAIT AJIEKTPUUYECKOrO MOTEHIMANa,
KpuCTajul HAYUHACT CXKHUMATBCA W PACTATHBATHCA, YTO COIPOBOXKIAACTCA BO3HHUKHOBCHHUEM
yABTPA3BYKOBBIX KOJIEOaHMH, 4aCTOTa KOTOPHIX 3aBHUCHUT OT YaCTOTHI MPUIIOKEHHOTO K KPHUCTAJLTY
MEPEMEHHOTO JJIEKTPUYECKOTO TOJIS.

HpI/I HaJIMYHUU aKyCTUUYCCKOI'O0 KOHTAKTa MCKIY U3JTy4daTCJIEM U TCJIOM YCJIOBCKA B TKAHIAX
TeJa paclpoCTpaHsIeTCsl YNbTpa3ByKoBas BoyiHA. [Ipoxons yepe3 rpaHulbl pasfena Cped: Hcup —
KOCMb, MblUiyad — KOCMb U APYTUX, YABTPA3BYKOBas BOJIHA TEPSET 4acThb CBOEH 3HEPIHM, KOTOpas
OTpa)kaeTcs B HAINPABICHUM K HMCTOYHUKY. lIpomenmias yepe3 rpaHuily BOJIHA, BCTpedas HOBYIO
TPaHUIly Cpell, B CBOIO OYEpE/b UCIIBITHIBAET YACTUYHOE OTPasKEHUE.

DTOT mpolecc MPOAOIKAETCS 10 TMOJIHOTO 3aTyXaHHWs YAbTPA3BYKOBBIX KoJieOaHHM, 4TO
CBSI3aHO C MOTEPSMHU PHEPTUHU 32 CUET TPEHUS KOJIEOMIOUIUXCS YACTHI] CPEIbl, a TAKXKE C MOTEPSIMHU
IPU OTPAKESHUH.

Kapruna Ha 5KpaHe 3Xookaropa

DneKkTprudecKoe HapsHKEHUE
HctouHuk v nprueMHUK [Tockonbky VY3-
BOJIHA YIbTpa3ByKa MPEACTABISIET
coboit KOPOTKMH MMINYJbC, U3JIy4yaTrelb B MPOMEKYTOK

BpPEMEHH MEXJy UMIYIbCaMHU UCIOIB3yEeTCs U B KaueCcTBE MPUEMHUKA YIbTpa3ByKa (pUc. a)

IddexT Jonmiepa Bpewms

VYIbTpa3BYKOBOM Ty, HANIPABJICHHBIA HA KaKOW JIMOO JIBIKYITUICS OOBEKT, OTPAKACTCS OT
HETO W HampaBIIIETCs OOPATHO K JIATYMUKY, HO YK€ C IPYTOi YaCTOTOM, OTIIMYHOM OT U3TydaeMOMu.

[Ipu nBwKeHMH OOBEKTA B CTOPOHY JaTYMKa 4YacTOTa OTPAXKEHHOTO CHUTHAJA
YBEJIMYUBAETCS, & MPU OTPAKEHUH CHUTHAJIA OT YHAISIOMIerocss 00beKTa — yMEHbIIAaeTcs. 3Has
YacTOTY IMOCJIAaHHOTO M U3MEpsisl 4acTOTy OTPaKEHHOTO CHTHala, MOKHO OMpeAeNuTh (TI0 CIBUTY
4acTOT) CKOPOCTh JIBHIKCHHSI OTPAXKAIOMIETO 0OBEKTA.

buodusnueckue 0CHOBBI YJIbTPA3BYKOBOI IMAarHOCTHKH.
Vnprpa3zByk 0071aJaeT CHOCOOHOCTBIO OTPAXKaThCsl OT I'PAaHUIBI JABYX Cpel C Pa3IMYHbIM
aKyCTHUYECKHUM COMPOTHUBIICHUEM.

AKYCTHYECKOE CONPOTHBIICHHE CPENbl Z ONMPEACIACTCS KaK MPOU3BEACHUE UIOTHOCTH CPE/IbI
(p) Ha cKOPOCTSH (V) pacIpPOCTPaHEHHs B HEH YILTPa3ByKOBOU BOMHEL Z = p - U (KI/M* - ¢).
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OTHoOIIEHNE MHTEHCUBHOCTH OTPAXEHHOW W Majaroulel yabTpa3BykoBOM BoOdHBI R
Ha3bIBACTCS KOAPPHUIIMEHTOM OTPAXKECHHUS U B PsJIe CIYYaeB €ro HaXOAAT 1Mo GopMyrie, KOTOPYIO B
Oosiee 001IEM BHIE MOXKHO 3aMucaTh Tak:

R=(Zi -2,/ 7+ 7)), tne Z, u Z, — aKyCTUUECKUE CONPOTHBJICHUS Z TIEPBON U BTOPOii
cpex.

AKYCTUYECKHUE COTPOTUBIICHUS Z ISl 600bl U MASKUX MKAHel PA3TNYaloTCsS HE3HAYUTEIbHO:
600a — 1,49 -10° r/em® - ¢; mblweunvie mxkanu — 1,66 -10° r/em® - ¢; acup — 1,32 10° r/em* - c.
CooTBeTCTBEHHO KOX(DPUIHMEHTH OTpaXeHWH Ha TpaHUNAX pasjaena dTUX Ccpea  He
npesbimaroT 0,05-0,08.

Jlis TBepIbIX TeN aKyCTHUECKOE COMPOTHUBIEHUE Z B HECKOJIBKO pa3 Ooiblie: sl Kocmetl
yepena oHo cocrasiseT 6,22 -10° r/cm® - ¢. Bo3ayX MMeeT 3HAYUTENHHO MEHBIIYIO [UIOTHOCTD,
CKOPOCTh pAacCIpOCTpaHEHHs] B HEM YIbTpa3ByKa COOTBETCTBEHHO MEHbIE. AKYCTHYECKOE
conpoTuBieHue Z Bosayxa 42,6 r/cm? - c.

W3 mpuBeACHHBIX NAHHBIX CIEAYET, YTO HAa TPAHMUIIE MEXAY MSATKAMHU TKAHSIMHU U KOCTBHIO
k03 pHUIIMEeHT OTpakeHWsI 3HAYUTENbHO BbIIe U gocturaer 0,6. B Tom ciydae, eciu Ha myTu
YABTPA3BYKOBOM BOJIHBI BO3HUKAET BO3AYIIHAS MPOCIOKA, MPOUCXOIUT MPAKTHUYECKU TOJTHOE
orpaxxenue BoiHBl (R = 1). TlosTomMy HeoOXOAMMO CMa3bIBAHUE MOBEPXHOCTU KOXKU TEIIEM,
KOTOPBIN BBITIOJIHSET POJIb MEPEXOTHON CPEIbl, OTPAHUYMBAIOIIEH OTPaKEHUE.

[TomMuMO 3TOTO CTETIEHh OTPAXKEHUS 3aBUCUT OT yIJIa MaJeHUs Ha TPAHUITY JIBYX CPE/I.

Tabnuua
Koa¢ppunuenrt orpakenns yabTpa3Byka
I'pannna pasnena cpen Koa¢ppunment orpaxenuns
Ileuensr — KaMHU ICUCHU 0,03
MpuI1111a — KoCcThb 0,33
Mo3r — kocTu 4yepena 0,35
KpoBsp — nmouka 0,0004

Koadpdunment orpakeHuss TeM OOJbINEe, YEM BBIIIE pa3IUYHe B aKyCTHUYECKOM
CONIPOTHBIJIEHUY TKaHEN Z.

CpencrBa AMarHOCTHYECKOTO YIbTPa3BYKOBOTO HCCJIET0BAHMSA:
. Oxorpadusi.

. VibTpa3ByKoBOE CKAHUPOBAHHUE.
. VnbpTpa3BykoBas ~ JIOKanus ¢ Wchnoib3oBaHueM  dddekra  Jlommiuepa
(donmmeporpadus).

IIpuHIunsI padoThl yJbTPa3BYKOBbIX ANNIAPATOB

B 1940-x romax nns WCCIE€NOBaHUS BHYTPUUYEPEINHBIX MOBPEKICHUN U3MEPSIIU
MHTEHCUBHOCTh YIIBTPa3ByKa, IMPOIMIEIIIEr0 4yepe3 uyepen ¥ Mo3r OompHOro, a B 1950-¢ rombl
MOSIBIJIMCH MEIUIIMHCKHE alapaTsl, paboTarolue Mo MPUHIIUITY JXa.

Jaruuk, coJiepKalui MbE30IEKTPUIECKNE npeoOpaszoBaTenu, TEHEPUPYET
yABTPA3BYKOBBIE BOJIHBI, KOTOpPBIE OTPAXKAIOTCA OT HCCIENTYeMOro OObEKTa, BO3BpALIAIOTCS K
aTYUKy B BHJIE OTPAKEHHBIX 3XOCUTHAJIOB M MOCTYHAalOT B OJIOK MaMATH, TA€ MPOUCXOAUT HX
nocuemyromas o0padoTka: mpeoOpasyroTcs B n300paXeHUsT Ha IKpaHEe MOHUTOPA YIIBTPA3BYKOBOTO
amnmapara.

B 3aBucuMocTy OT TUMA pa3BepTKU U300paKeHUE MOXKET OBITh:
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. OJTHOMEPHBIM — dXOTpaMMa
. JIByXMEPHBIM — CKaHOTpamMMa WJIH COHOTpaMMa

Juarnoctudeckue ¥Y3-nmpruOophl MOAPA3ACIAIOTCS Ha JIBE OCHOBHBIC TPYIIIIHI:

. OJTHOMEPHBIC

. JIBYXMEPHBIC

OpHoMepHbie Y3-TIpHOOPHI AT - OJHOMEpHOE u3o0pakeHnwe: A- (amplitude) u M-
(motion) MeTOMBI.

V3-npubopbl A-THMa 3aMUCHIBAIOT OTPAKEHHBIE CHUTHAJIbl B BHIE BEPTUKAIBHBIX
OCIIWIIISAINHN Pa3IMYHON aMIUTATYIBI, PACIIONIOKEHHBIX HA TOPU3OHTAILHON JIMHHH Pa3BEPTKH HA
OTIpEJICIIEHHOM PACCTOSIHUU JIPYT OT ApyTa.

Kaxnmas TkaHp Ha 3Xorpammax H300pa)kaeTcsl IByMs HUMITYJAbCaMH, OTPaKECHHBIMU OT €€
IIPOTHBOIIOJIOKHBIX TMOBEPXHOCTEH. AMIUIUTYAa HMMITYJIBCOB MMPOMNOPIUOHAIBHA aKyCTUYECKOMY
COIIPOTHUBJIEHUIO TKAHEM.

M- wmeTom — pa3sHOBUAHOCTH MeETOJAa OJHOMEPHON »Xxorpaduu; HCIONb3yeTCs s
WCCIIEIOBAHMS ABMKYIIUXCS CTPYKTYP.

JIByxmepHblie ¥Y3-npuOopbl — CKaHepbl

Cxanep — npubop, npeaHa3HAuYCHHBIA AJIS MOJMyYeHUs M300pakeHUs] MPAKTUUECKU JTHOOBIX
BHYTpEeHHUX oOpraHoB. OCHOBHBIM pPEXHUMOM pabOThl CKaHepa sBIseTcs B-ckaHupoBaHue —
JIBYXMEPHOE M300pakeHue opraHa, M-CKaHMpPOBaHHE — OJHOMEPHOE H300paKeHUE, Pa3BEPHYTOE
BO BPEMEHHU, C SIPKOCTHO-KOHTPACTHBIM NPECTABICHUEM BHYTPEHHUX CTPYKTYp OpraHa.

Ha CGFOI[HSIIHHPIFI JACHb CaMbIM pacClpOCTPaHCHHBIM MCTOAOM IPCACTABICHUSA 1/1306pa>1<eH1/151
SBIIIETC CEKTOpHOe B-ckanupoBanue. CyTb MeTOAa B TOM, 4YTO Y/IBTPa3BYKOBOM CHIHAJ
MOCHUTAETCS B CPELY C BEEPHOU Pa3BEPTKOM IO TIIOCKOCTH IMOCTPOSHUS N300paKEeHHUS.

Ha ckanorpamMMe npeicTaBieHo W300pakeHHe BHYTPEHHUX CTPYKTYP MTEUEHH YeIIOBEKa:
a) BeepHas pa3BepTka ¥Y3-curHaia; 0) n3obpaxxeHue Ha IKpaHe MOHUTOpA; CjeBa — IIKaja
«SIPKOCTB — TUNIOTHOCTBY.

Jonmnueporpadus (yabTpa3ByKoBasi JOKaIMs ¢ UCHOJb30BaHueM (P dexTa lonmiepa).
Mertoa onpenejieHUs1 CKOPOCTH KPOBOTOKA 10 3P exTy Jonmiepa

Ha xkpoBeHOCHBII cocyn Ckanozpamma HanpasIAETCs
YABTPA3BYK C YaCTOM Vo, a 3aTeEM MIPUEMHUKOM
PETUCTPUPYETCSA OTPAKEHHBIN OT ABUKYIINXCS S3PUTPOLUTOB KPOBU CUTHAJI YACTOTHI V.

CnenuanbHble yCTPOMCTBA CPaBHEHHS HAxXOASAT Pa3HOCTb YacTOT — V. JTa Pa3HOCTh

OKa3bIBaeTCs MPOMOPLHOHATBHON CKOPOCTH 3PUTPOLIUTA, IPUMEPHO PABHON CKOPOCTH JIBUIKEHHS
KpPOBH B COCYJE.
Ha sxpane aucrmiest KOMIbIOTEpa OHO U3 BO3MOXKHBIX HalPaBIECHUI OKpAIIMBAETCS B KPACHBIH
IBET, a TPOTUBOIIOJIOKHOE — B CHHUI; UHTEHCUBHOCThH OKPACKH YKa3bIBA€T HA BETUUMHY CKOPOCTH
KpPOBOTOKA.
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Kposenocublit
cocyn

®opmyJia onpenesieHHsI CKOPOCTH KPOBOTOKA:

V=4,vC/2v,cosQ,

rme V — CKOPOCTh
KPOBOTOKA;

V — CIIBUT YacCTOTHI yJAbTPA3BYKOBOI'O CUTHAJIA;
C — CKOpOCThH pacrpocTpaHeHUs yabTpa3ByKa B cpesie, paBHas B cpeqHeM 1540 m/c;

Q — yroa Mexay HampaBi€HHUEM YIbTPa3BYKOBOIO JIyda W HANpaBICHUEM JIBUKCHHS
00BbEKTa;

Vo— UCXOZIHAsl 4aCTOTa yAbTPA3BYKOBOTO CUTHAIA.
IIpumMeHeHMe yIbTPa3ByKa B KIMHUYECKOH NPaKTHKe

OnHomepHbIii 3xorpadguyecKuii MeToA HE JaeT NMPUBBIYHON 10 PEHTTEHOBCKMM CHUMKaM
KapTUHBl BHYTPEHHUX TKaHEW U OpPraHoB, OJHAKO BO MHOTHUX CIy4yasX 0O€CIIeUMBAaeT MOJyueHHe
HEoOXOAMMON WH(POPMAITHH.

B odranbmosiorum 3ToT METOJ NPUMEHSIOT:

* IS UBMEPEHHUSI aHATOMO-ONITHUECKUX CTPYKTYp T71a3a;

* ompeneneHus pazMepa u GOpMBI TITa3HOTO sI0JI0Ka;

* JIMarHOCTHKH OITyXOJEH, OTCIIONKN CETUYATKH U COCYAUCTON 000I0UKHY;
* o0OHapyXCeHHUS U JIOKATU3aIlUU HHOPOIAHBIX TET U Jp.

B HeBpoJiorum:

* o0ecrieyrBaeT BBICOKYIO TOYHOCTh OIPEIENICHHs] CPEJUHHBIX CTPYKTYp Mo3ra (Tak
Ha3zplBaeMoro M-3xa), UYTO TMO3BOJIAET JUArHOCTHUPOBATh pa3IMYHOIO poJa ONyXOId U
KPOBOM3JIMSHUS B MO3TE.

B akymepckoi npakTHKe UCTIOIb3YETCS:

* IS ONpeAeTIeHUs MPEAISKaHus, MO3UIMH U BHJIA TUI0AA;

* U3MEpPEHMs] MEKTEMEHHOTO JuaMeTpa TOJIOBKM IIIOAA, YTO IO3BOJSET CIEAUTH 3a
pa3BUTHEM IIJI0JIa M YCTAHABIIMBATh €ro Maccy (HaunHas ¢ 8—10 Hemenp OepeMeHHOCTH);

* U3MEpEHMs pa3MepoB Tasa U Jp.
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Oxoepamma npogunsa nioda

dkck

* B Hacrosimiee BpeMs  YIbTpa3ByKOBas —JMAarHOCTHUKA CTaja  OOIIEHPUHSATHIM
JIMAarHOCTUYECKUM METOJIOM U 110 HH()OPMATUBHOCTH HE YCTYIIA€T MHOTHUM JIPYTHM.
* Bo MHOrMX OTHOIIEHUSX  YABTPa3BYKOBOM METOX MMEET  CYIIECTBEHHbIE
NPEeNMYIIECTBA MO0 CPABHEHHUIO C PEHTI€HOBCKHM:
* NPAKTUYECKU TIOJHOCTBIO OTCYTCTBYIOT Kakue-TM0o 1mobouHble 3¢deKTsl (npu
COOTBETCTBYIOILIEM 10100pPE€ UHTEHCUBHOCTH);
MO3BOJIIET MPOU3BOAUTH JJIUTEIbHbIE MHOTOKPATHBIC YIIBTPa3BYKOBBIEC UCCIIEIOBAHUS JIFOOBIX
JacTel Tena, BKIIFoYas HCCIIeJOBaHME TUI0/Ia BO BCE TIEPHOIBI OEpEMEHHOCTH;
Oxoepamma rumpamuueckozo y3na
* BBICOKas YYBCTBUTEIBHOCTh K AKyCTHYECKMM HEOAHOPOTHOCTSM JIaeT BO3MOXHOCTh
IIOJIy4aTh 3XOI'PaMMbl MATKHMX TKAHEW, HapUMEp, OIyXOJeld MOJOYHOM KeJIe3bl, HaApyLICHUN B
IJ1a3HOM sI0JIOKE U T.11.;
* OBICTpOE CKAaHMPOBAHWE TIO3BOJISIET HAOIIONATh JUHAMUKY BHYTPEHHHX OpraHOB —
COKpallleHUs cepaua U 1p.;
* TI03BOJIIET TIPOBOAWTH JOCTAaTOYHO TOYHOE ONPEACTICHHE pPa3MepPOB BHYTPEHHHX
OpPraHOB U UX YaCTe, 4TO BO MHOTUX CIIy4asX UMEEeT BaXKHOE IUAarHOCTHYECKOE 3HAUCHHUE.
OTH U apyrue 0COOEHHOCTU U NMPEUMYILECTBA YIbTPa3BYKOBOM AMAarHOCTUKH OOYCIIOBHIIN
ee LIMPOKOe NMPU3HAHKUE U BHEAPEHHE BO MHOTHE 00JaCTH MEIUIIMHBL.

2.5. Jluneunasa (knaccuueckas) momozpagusn

OOBIYHOE PECHTTCHOBCKOE H300paKEHUE SIBIISICTCS MTPOCKIIHOHHBIM.

Ha penTtreHorpamme rmoiyyaetcs H300pakeHHE, KOTOPOE MPEACTaBIsIeT COOOU
CYMMAallHOHHYIO KapTHHY — HaJOXEHHWEe Jpyr Ha Jpyra TeHeW Bcex JeTaleil o0ObeKTa,
PaCTONIOKEHHBIX MO X0y IMyYKa U3ITy4eHHs (PHC).

Cymmayus meneii Ha penmeenozpamme (cxema)

N3 pucynka ClelyeT, 4YTO TEHH
JeTaneil, HaXOAsIMXCs B O0ObEKTe Ha Pa3HOl MIyOMHE, CYMMMpPYIOTCS Ha IUIOCKOCTH IUICHKU B
CIIOXKHYIO 00mIyro TeHb. Ha m300pakeHHe opraHa WM MaTOJOrMYECKOro 0Opa3oBaHMs, KOTOPOE
UHTEpECYeT Bpaya, HACJIanBaIOTCsl TEHU COCEAHUX OPTaHOB M TKAHEH.

Mexcﬂy TEM CYTh PCHTTCHOJOTHYCCKOTO UCCICIOBAHUA COCTOUT KAaK pa3 B BBIACICHHUU CTO
TCHHU U3 TCHU IIPOUUX 06p330BaHI/II\/’I, JIC)KAIIMX Ha ITYTU pCHTTCHOBCKOTI'O ITyYKa.

[Tpu 1r060M PEHTTEHOIOTUYECKOM HCCIICOBAHUN ITyYOK HM3IIYUEHHs TPOHU3BIBAET BCIO
TOJIIIY MCCIETyeMON YacTH Teja M 3aTeM IonajaeT HU IUleHKy. Ho ecTh crnocol «pacuyieHUTH
CYMMAIIOHHYIO KapTUHY Ha H300pa’keHNS OTACIBHBIX CIOEB OOBEKTA.

JUis monmyyeHHus: M30JIMPOBAHHOTO HM300paXEHUS CTPYKTYpP, PACHOJIOKEHHBIX B OIHOU
IUTOCKOCTH, UCTIONB3YEeTCS TOMOTpadusl.

Tomorpadugeckuii 3¢ ekt nocTuraercs cieayromuM oopa3om (puc.).
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Ipunyun momoepaghuu. L{ugppamu noxkasanvi nociedosamenvhvie NOI0NHCEHUS MPYOKU U KACCEMbl
8 npoyecce CbeMKU.

B mpouecce cbheMKHM peHTIeHOBCKass TpyOka M KacceTa C IUIEHKOH CHHXPOHHO
NepeMeNaloTcsl OTHOCUTENbHO OoNbHOTO. B pesynbrare Ha miieHke monydaercs: Oojiee WM MeHee
pe3koe n300pakeHue TOJIBKO TeX JeTaliel, KOTopble JiexaT B 00beKTe Ha 3aJjaHHON T1yOuHE, B TO
BpeMsl KaKk M300paKeHUE [eTalel, IeXalluX BbIIIE WIM HUXKE, CTAHOBUTCA HEPE3KUM,
«pa3Ma3bIBaCTC.

HauOonbiee pacnpocTpaHeHHE MOIYYHSI METOJ CHhEMKH, IMPU KOTOPOM HCCIEeTyeMBbIH
00BEKT OCTaBaJICs HEMOABIKHBIM, a PEHTTCHOBCKasi TPyOKa M KacceTa ¢ IUIEHKOH MepeMelaiuch
COIIACOBAHHO B MPOTHUBOIIOJI0KHOM HAPaBICHUH.

VYpOBEHb BBIACIAEMOIO CJIOSI 33Ja€TC HM3MEHEHHMEM IIOJIOKEHUS LIEHTpa BpPALCHUS
CUCTEMBl «PEHTTEHOBCKasi TpyOka — IJICHKa», a TOJIIMHA BBIOMPAEMOro CJOs OIpeaessieTcs
aAMIUIUTY/I0M JBHKEHUSI.

YeM Oonblie amIimuTyaa, TeM TOHbIIEe Oyaer ToMmorpaduyeckuil cnoil. OOBIYHO
amruutyna cocrasisger 20-50°. Ecnu 3amaerca mansiii yron 3-5°, To monydaercs u3o0paxkeHue
TOJICTOT'O CJIOSL.

Takum 06pa3zoM, MOXKHO MOJTYUYHUTh YETKOE M300paxeHue 1o0o0ro cios. OnucanHoOe BbIIIE
NIOCTIOHOE PEHTI'€HOBCKOE MCCIIEIOBAaHUE IPOBOAAT O€3 MPUMEHEHHSI KOMITBIOTEPOB.

Knaccuueckast nuneitHast Tomorpagusi Hauboiee MIMPOKOe PacIpoCTpaHEeHHE OTydnia B
nyapMoHoJoTUH. OHa TMO3BOJISIET TOJydaTh H300paXEHUE Tpaxew W KPYIHBIX OpPOHXOB 0e3
WCIIOJIb30BAaHUSI KOHTPACTUPYIOMIMX BELIECTB, 0OHAPYKUTh YBEIMUEHUE PA3MEPOB BHYTPUTPYIAHbIX
TUMQpaTUYECKUX Y3II0B.

B mnHacrosiee Bpemsi oS 3TOrO METOAa B HCCIIENOBAHMSIX YMEHbBINAETCS B CBS3U C
OTHOCHUTEIILHO MaJioil nH(popMaTUBHOCTHIO. B Poccuu B CBSI3M METOJ] OCTAaeTCsl aKTyaIbHBIM.

[IpakTnyeckoe 3HaYEHHE PACCMOTPEHHOTO BHUAAa TOMOTpa(uu YMEHBILIMJIOCH B CBSI3U C
HACTYIUIEHUEM «3pbl KOMIIBIOTEPHOU TOMOTpapum».

2.6. Komnvromepnas momozpaghus

Msb1 XuBEM B 3MO0XY, KOIZAa PACCTOSHUE OT CAaMBIX
0e3yMHBIX  (aHTa3WMil 0  COBEPUICHHO  peaTbHON
JIEWCTBUTEIBHOCTH COKpaIaercs C  HEBEpOATHOM
OBICTPOTOH.

Makcum I'opbkuii

ITanbl «POKACHUSD> METOAMKH KOMIIbIOTEPHO TOMOrpagum.

KomnbrorepHas Tomorpadusi OyKBaIbHO «B30pBasiay HE TOJIBKO JIyUEBYIO, HO U BOOOIIE
MEIMIMHCKYI0 JUAarHOCTUKY: BEIb BIEPBBIE 3a BCIO MCTOPUIO Pa3BUTHUS MEIMIMHBI MOCIE
H.U. TluporoBa y Bpaua MosIBWJIACH YHUKajbHash BO3MOXXHOCTb HM3yYUTh Yy >KMBOTO YeJOBEKa
HEWHBA3UBHBIM METOJIOM aHAaTOMHYECKHE CTPYKTYphl BHYTPEHHUX OpPraHOB JHAMETPOM BCETO
HECKOJIbKO MUJITUMETPOB.

Wnes tomorpaduu pommmnace B ganekod HOkHO-Adpukanckor PecrmyOnmuke y ¢dusmka
Anan Kopmaka. B Keiinraynckoit OGonpHuie Xpore-CXiOp €ro mnopasuiio HECOBEPLICHCTBO
TEXHOJIOTUH UCCIIEJOBAHUS TOJIOBHOTO MO3Ta.

DTOH HIee MpeaIecTBOBAI CIEAYIOINI (aKT.
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U. Paoon
1917 ron. ba3upysch Ha yCTaHOBIEHHOM (pakTe, 9YTO PEHTTEHOBCKOE M3IYYCHHE, TPOXO/IS
4yepe3 OJHOPOAHBIM CJIOW BelIecTBa, OCIAOISIeTCd MM IO JKCIIOHEHIMAIBHOMY 3aKOHY,
aBcTpuiickuii Matemaruk W. Pamon pa3zpabortan cucremy TeopeM, KOTOpbl€ BIIOCIEACTBUH JETIIU B
OCHOBY CO3/IaHUsl QITOPUTMOB BOCCTAHOBIICHUS U300pa’K€HUI B KOMIIBIOTEPHOM TOMOTpa(uH.

Anan Kopmax

YcoBepiIieHCTBOBAaB MaTeMaTUUECKUM anmapar cucreMbl Teopem Panona, A. Kopmak
OPUMEHUJ JAHHBI CcHoco0d mpu pacueTax B3aUMOJCHCTBHUS Y3KOrO IIydKa PEHTIEHOBCKOI'O
U3Jy4YEHHS C BEIIECTBOM MO3Ta.

1963 ronm. IlyOmukamust cratbm A. Kopmaka 0 BO3MOXHOCTH KOMIIBIOTEPHOM
PEKOHCTPYKIIMU N300paKeHU Mo3ra.

1970 roxm. Ipynma WHXEHEPOB AHIIMKUCKOM  (GUPMBI  BIEKTPOMY3BIKATbHBIX
UHCTPYMEHTOB BO miaBe ¢ I. XayHcpuigom 3aHsanach 3TUM BOIpocoM. Bpemsi ckaHupoBaHus
nepBoro o0bekTa (Mo3ra, KOHCEpBUPOBAHHOTO B (pOpMaMHE) HA cO3aHHoi umu [ Xayucguno
Y KOMNbIOMEPHO20

momoepaga

AKCIIEPUMEHTAJIbHON yCTaHOBKE cocTaBmwio 9 vacoB. Kak poOku ObutM mepBbIC IIaru
KOMITBIOTEPHOW TOMOTpauu W JajeKud TIepBble pe3ynbTaTbl MCCIENOBAaHUI OT HBIHEIIHUX
ONEeCTAMMX YCIeXoB!

1972 rox. IlpousBeneHa nepas ToMorpaMMa KEHIIMHE C OMYXOJEBBIM MOPaAKEHUEM
MO3ra.

1972 rox, 19 ampens. Beictymnenwe I. Xaynchunn u Bpaya Jx. AmOpoyc c
CEHCAI[MOHHBIM co00IIeHneM «PeHTreHonorus NMpoHMKAaeT B MO3I» Ha KoHrpecce bpuraHckoro
PaAMOIOrMYECKOT0 NHCTUTYTA.

1979 ron. Ilpucyxnenne HoGenerckoit mpemuu A. Kopmaky u I. XayHchwmimy mo
(Gbu3MONOrUK U MEIUIIMHE 32 «CO3/IaHue KOMIbIOTEpHOTo ToMorpada». 9To OblI MEpBbIi citydail B
uctopud, korna HoGeneBckasi mpemus ObUIa MPUCYKIEHA 32 CO3/JaHUE allaparyphbl.

Ms1 He ciay4ailHO paccka3piBaeM 00 MCTOPUHU CO3[laHUS HOBOTO MeToxaa. Jljis MOJOIBIX
UCCJIEZIOBATENIEN OHA MTOY4YMTEIbHA U JIEP3KUM 3aMBICIIOM MEPBBIX MCCIIEN0BATENEH, U HE MEHbIIEN
CMEJNIOCTbI0 (UPMBI, IPEAOCTaBUBIIEH CPECTBA JUIS CO3[aHus MprOopa, BEChMa JaJeKoro OT ee
OCHOBHOM NPOAYKIIMHU

Komnbrorepuasi Tomorpagusi HCIOJIb3yeT pa3jiniHbie (pu3nvecKue siBJICHUA:
* PEHTTEHOBCKOE U3JIY4YECHMUE;
* HMHCCHIO raMMa-()OTOHOB;
* SBJICHHE A/IEPHOTO MATHUTHOTO PE30HAHCA;
* pEaKIMI0 aHHUTWISIIIUYU Tapbl: AJIEKTPOH U MO3UTPOH U T.[.

Ha Bblleyka3zaHHbIX SIBJEHHSIX PadoTAIOT:

— peHTreHoBcKue KomrbioTepHbie Tomorpadsl (KT);

— MO3UTPOHHO-3MHCCHOHHBIE ToMorpadsl ( [1DT);

— omHO(OTOHHBIE SMUccHOHHBIE ToMorpadsl (OOKT);
— MarHuTHO-pe30oHaHcHbIe ToMorpadsl (MPT) u 1.1.
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Havano coBpemeHHOW Tomorpaduu TOJNOXKHUIA PEHTTCHOBCKAs  KOMITBIOTEpHAs
ToMorpadusi — OTO TOCIOWHOE PEHTICHOJOTHMYECKOe HCCIEeNOBaHHWE, OCHOBAaHHOE Ha
KOMIBIOTEPHON PEKOHCTPYKIUU HM300paKeHHUs, MOJYy4aeMOro NpU KPYroBOM CKaHHUPOBAHUHU
o0BekTa (0T aHIII. scan — OETIIO MPOCMATPUBATh) Y3KUM ITYYKOM PEHTTEHOBCKOTO M3TyUCHHUS.

Tomorpap — »5TO KOMILIEKC amnmaparypel, IPEIHA3HAYEHHBIM [UIsI HEWHBAa3UBHOIO
HOJTY4EHUs IOCTOWHBIX M300pakeHUIl BHYTPEHHETO CTPOSHHSI OPraHOB YeJIOBEKa WIIM OpraHu3Ma B
LIEJIOM MU ()parMeHTa OT/EIbHOIO OpraHa.

Tomorpad - 3TO UYPE3BBHIYAMHO CIOKHOE YCTPOHCTBO, MPHU CO3TAHUUA KOTOPOTO OBLIU
UCIIOJIb30BaHbl HauOoiee MpPOrPecCUBHBIE KOMIBIOTEPHBIC, JJIEKTPOHHBIE M MEXaHMUYECKUE
TEXHOJIOTHH.

B xommieke KoMITBIOTEpHOTO TOMOTpada BXOIAT CIEAYIOIINE OJOKHU:(B3SATO U3 TEXHUIECKON
nokymenTtanuu Ha KT mpou3BoacTBo kommanuu Siemens):

1.Tentpu (BHyTpH KOTOPOTO PEHTICHOBCKAas TpyOKa, JETEKTOPBI, H3MEPSIOIIUE
MHTEHCUBHOCTh M3JIyYeHHs M CHUCTEMa IEpEeMEIICHUs] TPYOKHM U JETEKTOPOB) CO CTOJOM, Ha
KOTOPOM pacIoyIaraeTcs MalueHT.

LI'enmpu co FeHepaTop PECHTICHOBCKOI'O U3TYUYCHUS.
cmonou nuenus
’ Konmmuninmonuna rurmonn Kournnn 2. KOMHBIOTepHaH CHUCTEMA,

OCYIIECTBIISIIONIAsl yIpaBlieHne Onokamu Tomorpada,
c6op, 00pabOTKy M XpaHEHHE JTAHHBIX.
3. Koncons omeparopa, obecrieunBaronias B3aHMMOJICHCTBHE C TIONB30BaTeleM, KOTOpas
oTOOpakaeT M300paXeHUsI W TPEICTABISACT CPEACTBA JIT UX OOpaOOTKH, IMO3BOJSET BBOIWUTH
JAHHBIC IMAaIITUCHTA.

TexHoJIOrusl MOJTyYeHHUs] PEHTTeHOBCKHUX 0TOOpaKeHM i,
NpUMeHsieMbIX BO BcexX ToMOrpagax

MeToa 0CHOBAaH Ha U3MEPEHUH U CIIOKHOM KOMIBIOTEPHON 00paboTKe pasHOCTU
ocya0iIeHus PCHTICHOBCKOI'O U3JTYYCHUA PA3JIMYHBIMHU I10 INIOTHOCTH TKAHAMM.

V3Kkuii My90K PEHTT€HOBCKOTO W3IIYYCHHS CKAaHHUPYET YEJIOBEYECKOE TEJIO M0 OKPY>KHOCTH.

HpOXOI[SI 4Cpe3 TKaHU, U3TTYyUCHUC ociabisaercs.

]
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Cxema nonyuenus uzobpasxicenus 6 penmeerogckom KT

[lo npyryro cTOpOHY OT MalMEeHTa YCTAHOBJIIEHA KpYroBas CHCTEMa JaTYMKOB
PEHTIEHOBCKOTO U3IyUYEHUs, KaXK/IbIi U3 KOTOPBIX (a MX KOJIMYECTBO MOXKET JOCTUTaTh HECKOJIBKUX
TBICSAY) IPe00pa3yeT YHEPTUIO UBITYICHHUS B JICKTPUIECKHUE CUTHAIIBI.

[locne ycuseHus 3TH CHUTHAJIBI TPeoOpasyroTcst B HU(PPOBON KOJ, KOTOPBIH MOCTYMAeT B
namsaTh KOMIIbIOTEpa. 3a(UKCUPOBAaHHBIE CUTHANBI OTPAXKAIOT CTEMEeHb OciableHus Iydka
PEHTIeHOBCKUX JIy4e (U, cIe10BaTeIbHO, CTENEHb MOMIOMICHNS U3TyYeHHsI) B KAKOM-THO0 OJTHOM
HaIpaBJICHUHU.

Bpamasice BOKpyr manueHTa, peHTT€HOBCKUN M3IydaTeib «IIPOCMATPUBACT» BCE TEIO B
pasHbIX pakypcax, B 00IIeH CI0KHOCTH 11011 yriioM 360°,

K xoH11y BparieHus usiydarelis B IaMATH KOMIIbIOTEpPA OKa3bIBAIOTCA 3aUKCUPOBAHHBIMU
BCE CUTHAJIbI OT BCEX JIaTYHUKOB.

[TpoomKUTENBHOCT  BpallleHHs] H3JydaTeass B COBPEMEHHBIX ToMorpadax odeHb
HeOoJbIIas, Bcero 1-3 ceKyH/bl, UTO MO3BOJISIET U3y4YaTh IBUKYIIUECS O0OBEKTHI.

OOBIYHO MTPHU KOMIIBIOTEPHON TOMOTpauy He OTPAaHUYMBAIOTCS MOTyYEHHEM OJJHOTO CJIOS.
Jls yBEpEHHOTO pacrno3HaBaHMs MOPaKeHHsI HEOOXOIMMO HECKOJIBKO Cpe30B, Kak mpaBuiio, 5—10;
UX BBIIOJHSIOT Ha paccTossHUM 5—10 MM apyr oT zapyra (CToJd ¢ NAlMEHTOM cABUTaeTcs Ha 1 mar
[0 TOPU30HTAJIM BHYTPb KOJIbIa HA PACCTOSIHUE MEXAY CIOosIMU H300paxenus. M nanee Bech LUK
MOBTOPSAETCS CTOIBKO Pa3, CKOJIBKO TPEOyeTCs MOMYyYUTh CIIOEB UCCIEAYEMOTO OpraHa).

Jl1g opUeHTaluu B PACIIOIOKEHUH BBIJIEISIEMBIX CJIOEB OTHOCHTEIBHO TEJa YEJIOBEKa Ha
9TOM JKE€ ammapare NpPOU3BOMAAT OO30pHBIM NHUPPOBOW CHUMOK H3y4aeMoll olmactu —
PEHTIeHOTONOrPaMMYy, Ha KOTOPOM U 0TOOpakaroTcsl BhIAENISIEMbIE MPU AaJIbHEHIIIEM UCCIeI0BAaHUH
YPOBHH TOMOTPaMM.

Jlis cpaBHEHMs Ha PHCYHKE HPEACTaBIEHbl MPUMEPhl PEHTTE€HOTPaAMMbI U TOMOTPaMMBbI
KOJIEHHOT'O CYCTaBa.

[Tonyuennas uapopMaryst 00padaThIBaeTCsI B KOMITBIOTEPE MO aJITOPUTMY, 3aHOCUTCSI B €T0
namMmsTh.

KT-uzo0paxenune mnpencraBieHo B mudpoBoMm Buae. OHO cocToUT U3 OONBIIOTO
KOJIMYECTBA TNMUKCENEH, SPKOCTH KOTOPBIX 3alHCHIBAIOTCA B (OpME MaTpUIbl. SPKOCTh THKCEIS
OTpaXkaeT ociallieHHe PEHTTEHOBCKOTO H3JIYYEHHUS COOTBETCTBYIOIIMM BOKCEIOM (0OBbEMHBIM
3JIEMEHTOM), Ha MOHHUTOPE CTPOUTCS SIPKOCTHOE HYEepHO-0e0e WM IBETHOE H300pa)KEHUE CIIOS
oprasa.

PeHI?’ZZ@HOZpaMMa u momozpamma KojleHHozo cycmaesa

JTanbl pa3BUTHA TeXHOJIOTHHU
KOMIILIOTEPHOI TOMOrpadun

B mporecce TeXHHYECKOTO COBEPIICHCTBOBAHUS ObUIM MPEIJIOKEHBI BapUaHTHI cOopa
TaHHBIX, pa3IHYaloOlIMecs XapaKTePUCTUKAMU W3IyYeHUs, KOJIMYECTBOM M PaCMOIOKEHHEM
JATYUKOB, METOJIMKOM MEepEeMEIIeHNUsI UCTOUHUKA U3TyYEHHUs U JaTUUKOB.

VYka3aHHbIE BapUAHTHI IPUHSITO HA3bIBATH TTOKOJICHUSMHU.

K nauanmy XXI cTonerus yke CO3aHO 5 MOKOJICHUH KOMITBIOTEPHBIX TOMOTPadOB.
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OcHOBHast uAesd BOCCTAaHOBJIEGHUS H300paKeHHsT C  HCIOJIB30BAHUEM  IIIOCKHUX
npeobpaszoBanuii 1. Panona xots u ycoepuiencTBoBaHa (A. Kopmak), HO B 11eJIOM COXpaHHIJIach BO
BCCX ITOKOJICHUX.

Tomorpagnl nepBoro NoOKoJIeHUust

— 1 ucTouHMK HM3MyYeHHs U | maTyuK.

HcrouHuk co3maer y3KHHM IIydOK IApaJUIebHBIX JIy4eid, KOTOpBIC, IIPOXOIsd 4epe3
UCCIIelyeMbIi 00BEKT, PErUCTPUPYIOTCS TaTUUKOM.

Jiist mony4YeHus OIHOW MPOEKLINU, HEOOXOJMMO BBITIOIHUTD PsAJ] IEpEMEIICHUH TaTyiKa U
UCTOYHMKA. Bpemst cOopa JaHHBIX /711 OTHOTO Cpe3a OKOJIO 5 MUHYT.

[]

Tomorpagsi BTOPOro noKoJIeHus

— HEeCKONnbKo naTdyukoB (okomo 30, paboraromuxX OZHOBPEMEHHO). DTO IMO3BOIHIO
YMEHBIIUTH KOJHMYECTBO JIMHEHHBIX MEPEMEIICHUI M CHUMAEMBIX TIPOCKIIHIA; BPEMS UCCIICTOBAHUS
cokparusiock 10 20-60 cexyHn);

Cxema cKanupoaHus 8 KOMNbIOMEPHHLIX MOMOPADAX Nep8o2o NOKONEHUA. | —
a) nonyueHue nepseoi npoexkyuu; 6) no8oOPom Ol NOJY4eHUs. BMOPOU TATYHKH
npoexyuu, 8) noiyuenue Mopou NPOeKyulL,

pacronaraiich BIOJIb OHON JIMHUH U O0ITydaIrch BeepoOOPa3HBIM ITYYKOM PEHTTCHOBCKUX JTydeH
C YIJIOM pacxokaeHus 5—12°.

Tomorpagsl TpeTbero NOKOJICHHU.

— yron pacxXoXKIeHUs
Cxema ckanupogaHus 8 KOMNbIOMEPHBIX Mmomozpagpax o mo.
PEHTTEHOBCKUX N ny4deit 42
8MOPO20 NOKONEHUsL: @) NONyHeHUe Nepeoll NPOeKyuL; COIIHECTEO
B 0) nosopom 011 NONVYEHUA CledVIouel nPoeKyuu
JaryukoB 380— 768, B

3aBHCUMOCTH OT MOJIEIIH.
I[J'ISI CHATUA JAaHHBIX, COOTBCTCTBYIOIIUX OAHOMY CpE3y, CUCTEMAa HCTOYHUK — HATYHUKHU
comepiaet 06opot Ha 240-360

— BpeMsl CHATHUSA JaHHbIX cocTaBisier 0,7-14 cexyHa.
BONBIIMHCTBO COBPEMEHHBIX MEITUIIMHCKUX KOMITBIOTEPHBIX TOMOTPa(OB, MCIIOIb3YEMBIX
B KJIMHUYECKOH MPAKTHUKE, OTHOCUTCS K TPEThEMY MOKOJICHHIO.

Tomorpagbl 4eTBEpTOro NOKOJIEHHUS.

— naTunkoB 424-2400;

Cxema Gouposanus
8 KOMNbIOmepblX momozpagax
mpemve20 NOKOeHUs.




— Bpemst coopa ganubIx 0,7—12 cexyH;
— BpaleHHUE COBEPIIAET TOJIBKO PEHTTCHOBCKAas TpPyOKa, YCTAaHOBIICGHHAs BHYTPHU
HEMOJIBKHOTO KOJIbLIA JaTUYHUKOB.

Tomorpagsbl nATOr0 MoOKoJIeHus (CnUpadbHbie TOMOrpadb)

CnupanbHas komnboTepHas tomorpagus (CKT).

1989 rox. I'pynma yuensix, mox pyxoBoactBoMm T. Takakura BeimonmHmia mnepBoe
KIMHAYEeCKoe nccienoBanne Ha crmpanbHoM KT. Crimpansnas komnbroTepHast Tomorpadus (CKT)
MO3BOJIMJIA TMPEOAOJETh PSAMl CYIIECTBEHHbIX orpaHnyeHuil TpaaunuoHHod KT. Bo3zHukHOBEHUE
CKaHMPOBAaHUS CTajJ0 BO3MOXKHBIM Onarozapsi MOSABICHHUIO KOHCTPYKIMHM TE€HTPHU C KOJIBIIOM

CKOJIB)KEHUS,

Cxema cO0pa OaHHbIX 8 KOMNBIOMEPHBIX momocpagpax
uemeepmo2o NOKOJLEHUs.

MO3BOJIIONIUM TPYOKE U IETEKTOpaM BPaIaThCsl HEMPEPHIBHO.

N3nydarens ABMXKETCA MO CIHPadd MO OTHOIIEHHIO K TeJly MAlMeHTa M 3aXBaTbhIBAaeT
TakUM 00pa3oM 3a KOPOTKHH HPOMEXYTOK BPEMEHH, U3MEpsSeMbIi HECKOJIbKUMH CEKYHIAaMHU,
oTpeieNIeHHbIE 00beM Tesa, KOTOPBI B MOCIEAYIOIIEM MOXXET ObITh MPEACTaBIECH OTACIbHBIMU
JTUCKPETHBIMU CIIOSIMH.

B nocnenHux Moaensx HUCHOIb3YIOT OJHOBPEMEHHO HECKOJBKO CJIOEB IPHUHUMAIOLINX
JI€TEKTOPOB, YTO MO3BOJISIET 32 OAMH 00OPOT MCTOYHHUKA MOITYYUTh N300paKEHNE HECKOIBKUX CII0EB
oprasa.

Takasa
Ipunyun pabomul cnupanbHo20 KOMNbLIOMEPHO20 Momozpada TeXHOJIOTHS

Ha3bIBACTCA

MYJIBTHCIIMPAJIbHAS. PEHTIeHOBCKast kKoMmbloTepHast ToMorpadus (MCKT).

Buavane nenanu 2- unm 4-cnupansisie KT (2—4 cios nerekropoB). B nocnenqnux Moaensix
KT wucnonp3yror 32 u gaxe 64 cinos IETEKTOPOB, COOTBETCTBEHHO TOJydas cpasy 3a 000poT
HUCTOYHUKA J10 64 cpe30B.

Cospemennbiit MCKT cosepmiaer 060poT ucrounuka 3a 0,42 cekyHnbl, J1aBasi TOJNLIMHY
onHoro cpesa 0,17 Mm.

CrniupanbHas ToMmorpadus THULMUPOBAJla CO3JaHUE HOBBIX, YPE3BBIYAIHO MEPCTIEKTUBHBIX
CHOCO00B BU3YyaJIN3allMN — KOMITBIOTEPHOM aHTHOrpaduu, TpEXMEpPHOTro 00bEMHOT0 M300paKeHUs
OpraHOB U, HAKOHEL, TaK Ha3bIBAEMOW BHPTYaJbHONM HHAOCKONMM, KOTOpas cTajga BEHIIOM
COBPEMEHHOM MEIUIIMHCKON BU3YaIU3aLNH.

30 Komnvromepnas momoepamma

(6upmyanvhas 3HO0CKONUs) mpaxeu




[Ipu ucnonb30BaHUM CTaHIAPTHBIX MPOTPAMM KOMIIBIOTEP PEKOHCTPYHPYET BHYTPEHHIOIO
CTpYKTypy oObekTa. B pesynprare 3TOro momydaercssi M300pa)k€HHE TOHKOIO CJIOSl M3y4aeMOoro
opraHa, OOBIYHO TOpPSAIKAa HECKONBKHX MHJUIMMETPOB, KOTOPOE BBIBOAMTCS Ha IUCIUICH, W Bpad
o0pabaTbIBaeT €ro NPUMEHHUTENBHO K IOCTaBICHHOM Mepe]l HUM 3ajiade:

— MOXET MaclITabupoBaTh H300pakeHHe (yBEIMYMBAaThL M YMEHbBIIATh), BBIIEIATH
UHTEPECYIOIINE ero 00NacTH (30HBI HUHTEpECa);

— OIpEeNeNATh Pa3Mepbl OpraHa, YUCIO HJIM XapakTep MaTOJIOTHYeCKUX OOpa3oBaHUIA.
[TommyTHO Bpau omnpenenseT MIOTHOCTh TKaHU.

Onpe)]e.ﬂe}me IVIOTHOCTH TKAHH

[Ipy  pexkoHCTpYKIMH  H300pa’keHUS  BBIUMCISETCS HE  aOCONIOTHOE  3HauYeHHe
ko3 duIreHTa ocnabieHusi PeHTT€HOBCKOTO M3JIyYE€HHUs TKaHbIO, a HEKOTOpass HOPMHpPOBaHHAas
BEJIMYMHA. JTa BEJIMYMHA BbIpaXkaeTcsi B BUJE Les0ro yucia B auanazoHe ot —1000 go +1000.
VYka3zannble uncia Ha3biBaloT KT-uncnamu unm equaunamu Xaynchunga (HU).

3navyeHus yncen XayHchuiaa 1 HEKOTOPBIX BEIIECTB MPUBEACHBI B maoauye.

N3menenne Ha 10 emuumiy KT cooTBeTcTByeT H3MeHEHMI0O Ha 1% OTHOCHTEIBHO
kodhduIMeHTa 0cnabIeHNs BOIBI.

[Mkana Xaynchunga 3amaet 2000 ypoBHeit mist koaduimrenta ocnadbaeHus, 9YTO TOIKHO
OBITH OTPAXKEHO HA DKpaHE JTHUCILIES.

Crnenyer mOMHUTB:

INIOTHOCTEL KOocTH cocTapisteT +1000 HU;

IUIOTHOCTH Bo3ayxa pasHa —1000 HU.

Komnwromepnas momoepamma oprowHoti
nonocmu. Memacmas3svl 6 neueHu (Cmpenxu)

Bce ocTanbHBIE TKaHM YEJIOBEYECKOTO TENNa 3aHUMAOT IPOMEXYTOYHOE IIOJIO0KEHHE
(0o6branO o1 0 10 200-300 HU).

EctecTBeHHO, Takoif uama3oH IUIOTHOCTEH OTOOpasuTh HU Ha JHCIUICe, HHU Ha
¢oToIUIeHKE HENb3s1, TOITOMY Bpad BHIOMpAET OrpaHUUEHHBIN JUana3oH Ha Iikajne XayHcpuiaa —
«OKHO», pa3Mepbl KOTOPOTO OOBIYHO HE TPEBBIIIAIOT HECKOIBKHX JIECATKOB €IMHUI] XayHCPHIIAA.

[TapameTpbl «OKHa» (IIMpPHHA M PACIONIOKEHHWE Ha Bcel mkane XayHcdwuima) Bcerga
0003Ha4aI0T HA KOMIIBIOTEPHBIX TOMOTPaMMaXx.

[locne Takoit 00pabOTKM H300pakeHHE TIOMENIAIOT B JOJTOBPEMEHHYIO IaMATh
KOMIIbIOTEpA WM COPACBIBAIOT HA TBEPAbIl HOCUTENb — (POTOILUICHKY.

HpHMeHeHI/Ie B KJIMHHYECKOH MpaKTHKE.
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— UCTOJIb30BAHNUE B JUArHOCTHKE 3a00JI€BaHUM.

— TIOA KOHTPOJIEM KOMIBIOTEPHOH TOMOTpaduy MPOU3BOMAT MYHKUUU H TMPHIEIHHYIO
OMOIICHIO PA3JINYHBIX OPTaHOB U MATOJIOIMUYECKUX OYaros;

— KOHTPOJIb 3()(HEKTUBHOCTH KOHCEPBATUBHOIO M XUPYPTHUECKOTO JIeUeHUsI OOIbHBIX;

— TOYHBIA METOJ ONPEICIICHUS JIOKAIU3ALMH OIyXOJEBBIX MOPAKEHUH, YTO HCIONb3YIOT
JUISL HABOJIKM MCTOYHMKA PAJMOAKTUBHOIO M3IyYEHHUS HA O4ar IIPHU MPOBEJEHUM Jy4EBOW Tepanuu
3710Ka4€CTBEHHBIX HOBOOOPA30BaHHA.

2.7. Tomozpaghusn, ucnonvzyrouias memoovt A0epHoll huuxku

3uamenuem nocieonezo 0ecamuiemus A6UI0C» CmpemumenbHoe pazeumue
MAZHUMHO-PE3OHAHCHOU UHMPOCKONUU.
MarHuTHoO-pe30HaHCHAast TOMorpadus
HUctopus co3nanus

B 1946 r. rpynms! uccnenosareneii B Ctanadopackom u ['apBap/ckoM YHUBEpCHUTETaX
HE3aBUCHUMO APYT OT APYyra OTKPBUIU SBICHHUE, KOTOPOE OBLJIO HAa3BaHO SA€PHO-MAarHUTHBIM
pe3onancoM (SIMP). CyTb ero coctosisia B TOM, 4TO ]jpa HEKOTOPBIX aTOMOB, HaXO/Ch B
MarHMTHOM I10JI€, IO IEHCTBUEM BHEIIHETO 3JIEKTPOMArHUTHOTO IOJIsi CHOCOOHBI MOMIONIATh
9HEPIHUIO, a 3aTEM UCIyCKaTh €€ B BUJAE PaJiMOCITHANA.

3a ato otkpbiTie F.Bloch u E.Purcell B 1952 r. 6butn ynocroenst HoOeneBckoil nmpemumu.
HoBblil peHOMEH BCKOpE HayYMIIUCh HCIIONB30BATH [Tl CIIEKTPAIbHOTO aHAIN3a OHOJIOTHYECKIX
cTpykTyp (AMP-cniekrpockomnus).

B 1973 r. I1ayas JloTepOyp BriepBbIe OKa3ajl BO3MOKHOCTb MOIYy4aTh H300pakeHUsI ¢
nomonibio SIMP-curuasnoB: oH npeacTaBuil H300pakeHNe ABYX HAITOJTHEHHBIX BOAON KaMIISPHBIX
TpyOouek, a nmo3nHee, B 1982r. I1. Maucpuaa Ha MexyHapoIHOM KOHTpecce painojIoroB B
[Tapmke ObUTH TPOJEMOHCTPUPOBaHBI NIEpBbIE TOMOrpaMMbl. Tak poaunack AMP-Tomorpadus,
KOTOpas B JAaJIbHEWIIEeM nonyyuna Hassanue MPT.

11. Jlomebyp u I1. Maucguno na epyuenuu Hobenesckoii npemuu

B 2003 roay I1. Jloreoyp u I1. Maucduiaa nonyuninn HoGeneBckyro npemMuro mo
¢u3noNIOruy 1 MeAULIMHE 3a pa3paboTKy MeTo10B MP-ToMorpadum.

du3nyecKne 0CHOBDI.

Tepmun MarHuTHO-pe3oHaHcHast Tomorpapusa (MPT) npunar pns o0o3HaueHuUs
mpoliecca MPOU3BOJICTBA U300paKEHHsI C TIOMOIIIbIO KOMITBIOTEPA HA OCHOBE MPUHIIUIIA SIIEPHOTO
pe3oHaHca MPOTOHOB (7P aTOMOB BOJOPO/IA).

Kak wu3BecTHO, opraHusM denoBeka cocToUT Ha 90% wu3 BOAbBI M OPraHMYeCKHX
BelIeCTB, B COCTaB KOTOPBIX BXOASAT fAJipa arTOMOB BOAOpOAa — MPOTOHBI. [IpOTOH MOCTOSHHO
Bpamfaetcsi. CiieroBaTesibHO, BOKPYT HETO TOXe 00pa3yeTcsl TOKE€ MarHUTHOE T0JIe, KOTOPOE UMEET
MarHUTHBIM MOMEHT Wiu cmuH. [Ipu momemnieHun Bpamaromerocs MPOTOHA B MarHUTHOE I0JIE
BO3HHMKAET MpeneccHpPoOBaHUE TPOTOHA (JIBMKEHHE OCH BpaIleHWH TPOTOHA, MPU KOTOPOM OH
OTIMCBIBACT KPYTOBYIO KOHHYECKYIO TTOBEPXHOCTB).

MPT ocHoBaHa Ha SIBICHUH 1/IEPHO-MATHUTHOTO pe3oHaHca. Eciu Teno, Haxonsiieecs
B ITOCTOSTHHOM MarHUTHOM IT0JI€, OOJyYHUTh BHEIIHUM MepeMeHHBIM MATHUTHBIM I10JIEM,
YacToTa KOTOPOTO TOYHO paBHA YACTOTE MEPEX0/1a MEXITY YHEPTETUUCCKUMHU YPOBHSIMH SIJICP
aTOMOB, TO si/Ipa HAYHYT MEPEXOIUTh B BBIIIEISKAIINUE 110 YIHEPTUU KBAHTOBBIE COCTOsIHUS. HBIMU
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CJIOBaAMH, HaGJlIO,Z[aCTCH I/I36I/IpaTeJ'ILHOG (pe30Hchnoe) MOMIOIICHUEC SHCPIHUU SJICKTPOMATHUTHOT'O
T10JI41. HpI/I MPEKpalCHU BOB}IGIZCTBHSI MEPEMEHHOTO DJICKTPOMArHuTHOT'O OIS BO3HUKACT
PE30HAHCHOC BBIACICHUC DHCPIUH B BUAC MP-curnana.

Texnosoruss MPT.

[Tanenta nmoMemarT B CHJIbHOE€ MarHUTHOE TMOJE€. DTO MPUBOAMT K TOMY, YTO BCE
MIPOTOHBI B TEJIE€ BBHICTPAMBAIOTCS MapaJlIeIbHO HAMPABICHUI0 MarHUTHOTO TOJiA. B 3TOT MOMEHT
anmapar paJMOBOJHON MPOBOAUT CKAHUPOBAHHE (DJIIEKTPOMArHUTHBIM CUTHAT) B BHUJIE UMITYJIbCA B
JBYX BapuaHTax: OoJiee KOPOTKOro, KOTOPBIM IOBopaumBaeT NpoToH Ha 90°, um Ooiee
MIPOJOJDKUTEBHOTO, IIOBOPAYMBAIOIIETO MMPOTOH Ha 180°.

[IpoToHbl, UMEIOIINE OJUHAKOBYIO C CUTHAJIOM YacTOTy Y «BO30Y>KIAIOTCS» U TEHEPUPYIOT
cBoii MP-curHam, KOTOphIi yJIaBIMBAETCs allapaToM.

Pa3ubiil BUIbI TKaHEH (KOCTH, MBIIIIbI, COCY/bI) UMEIOT Pa3IMYHOE KOJUYECTBO MPOTOHOB
¥ TIO9TOMY OHU T€HEPHUPYIOT CUTHAJI C PA3IMYHBIMU XapakTepuctukaMu. Tomorpad pacmno3HaeT 3Tu
CUTHAJIBI, ICMU(PYET UX U CTPOUT U300paKEHHE.

[TpuHIIMTT MAarHUTHO-PE30HAHCHON TOMOTpaduu.

[Tocne oOTKIIOYEHMS] SIEKTPOMArHUTHOTO CHUTHana (paguoBOJIHBI), TPOTOHBI HAYHYT
BO3BPAIIATHCS B UCXOIHOE IMOJIOXKEHUE (penakcanusi). IHTeHCMBHOCTh B popma oTBeTHOrO MP-
CUTHaJIa 3aBUCST OT IJIOTHOCTU MPOTOHOB U BPEMEHM penakcauuu. [Ipu 3ToM OCHOBHOI BKIIAJ B
CO3/1aHHE M300pa)K€HHUsI BHOCUT aHAJIM3 BPEMEHU peJlaKcallid, a He MPOTOHHOM IuioTHOCTH. Tak,
cepoe u Oenoe BellecTBa roJI0BHOTO MO3Ta MO KOHIEHTPALlMK BOJIBI paznuyaroTcs Bcero Ha 10% , B
TO BpeMsl KakK IO MPOJOLKUTEILHOCTH peslakcalliy POTOHOB B HUX — B 1,5 pasa.

Bpewms penakcaumu onpenensieTcss MeCcTONOJI0KeHHeM U B3aUMOOTHOIIEHHEM IPOTOHOB
U IPYTUX JIEMEHTOB B MAaKpOMOJIEKYIIE, TEMIIEPATYpOH, BI3KOCTBIO U JIp.

MarauTHO-pe30HAaHCHBIMU ~ XapaKTePUCTUKAMH OOBEKTa SIBIAIOTCS 3  MapameTpa:
IUIOTHOCTH TIPOTOHOB M BpeMms penakcanuu T1 —( T1- B3BemenHoe nzobpaxkenue) u T2 - (T2 —
B3BEIICHHOE U300PaKEHHH).

T1 - BpeMms1, 32 KOTOpOE CIUHBI 63% MPOTOHOB BO3BPAIAIOTCS K PABHOBECHOMY
cocrosiHuio. Yem kopoue T1, Tem cunbHee MP-curnan u csetiee JaHHOE MECTO U300paKeHHE Ha
mucruiee. JKuposast Tkanb Ha MP-Tomorpammax Oernasi, MEHEe CBETIIOE U300pakeHHE Jar0T
TOJIOBHOW U CIIMHHOM MO3T, IJIOTHBIE BHYTPEHHUE OpraHbl, COCYAUCTbIE CTEHKH M MbIIIIBL. T'1
OIlyXO0JIEBOM TKaHU oTMyaeTcs oT T1 oqHOMMEHHO HOpMaIbHOW TKAHU. YKa3aHHbIE PA3JINYUs BO
BpeMs peaKcalyy, CO3Aat0T IPEANOChUIKH JI BU3yalnu3allii HOPMaJIbHbIX U U3MEHEHHBIX
TKaHeld Ha MP-Ttomorpammax.

T2 — Bpems1, 3a KoTopoe ciuHbI 63% MPOTOHOB cABHUraroTcs Mo (ase, nox AeicTBrEM
coceHUX NMpoToHOB. YeM kopoue T2, Tem cinabee curHai u, Cae0BaTeNIbHO, HIKE SIPKOCTh
CBEUEHUS DKpaHa JUCTLIES.

[ToaroroBka K MCCIIEIOBAaHUIO HA MATHUTHO-PE30HAHCHOM ToMorpade.

Cucrema aasa MPT cocTouT H3 CHJBHOTO MAarHHMTAa, CO3JAIONIEr0 CTAaTHYECKOE
MarHuTHOE MoJie. MarHut mojelil, B HEM MUMEETCS TYHHEIb, B KOTOPOM pacCIoIaraeTcs MalUeHT.
Cron /it MalMeHTa UMEET aBTOMATUYECKYI0 CUCTEMY yYNPAaBJIeHUs BIDKEHHUEM B MPOJOIBLHOM U
BEPTUKAJILHOM HaIpaBlieHUsAX. {15 paguoBOIHOBOTO BO3OYXACHUS siiep BoJopoaa ( MPOTOHOB)
JOITIOJTHUTCJIBHO yCTaHaBJ'II/IBaIOT BI)ICOKO‘IaCTOTHYIO KaTYHIKy, KOTOpaﬂ OI[HOBpeMeHHO CJ'IY)KI/IT JJISL
npuemMa curHaina penakcauud. C  TOMOLIBIO TPAJMEHTHBIX  KATyIIEK  HAKJIAJbIBAETCA
JIOTIOJIHUTEIIbHOE MAarHUTHOE TOJIE, KOTOPOE CIYKHUT JJIsl KogupoBanuss MP-curnana ot nanueHra,
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B YaCTHOCTH OHO 33J]a€T YPOBEHb U TOJIIMHY BbLAEIsIeMOro ciosi. OOBIYHO MpolieAypHas KOMHATA ,
rae Haxonutcst MP-tomorpad, 3axitoueHa B METAIIIMUECKYIO CeTUaTyro KieTky (kierka dapazes),
HOBEPX KOTOPOIl HAHECEH OTIEIOYHBIN MaTepuall (1oJia, MOTOJIKa, CTEH).

CoBpemennbie MP-tomorpadbl mo3BOMISIOT MOTy4aTh H300pakeHUs ¢ TOJNIUHON cpe3a 10
0,05 MM ¥ IPOCTPAHCTBEHHBIM pa3peIIeHUEM A0 7 MKM. DTO caMbl€ BBICOKHE NTOKA3aTeH T10
CPaBHEHHUIO CO BCEMH CYIIECTBYIOITUMHU BUIaMU TOMOTPaQoOB.

IIpumep MP-TOMOTrpaMMBbI TOJIOBHOIO MO3Ta 4€JIOBEKA.
OcHoBHbIe 0;10ku MP-TomMorpadga

1. Maruur:

CO3/1a€T MOCTOSTHHOE, OTHOPOJHOE M CTAOMIIbHOE BO BPEMEHU MarHUTHOE TOJIE.

2. Bekrop MarHuTHOM MHAYKIUU

3. I'paauenTHas nojacucrema:

BKJIFOYAET TPU TPAJUCHTHBIX YCUIIUTENSI U TPU TPATUCHTHBIE KAaTYIIKHA, 00€CTICYNBAIOIIHE
HapacTaHUE MarHUTHON MHIYKIWUA MarHUTHOTO TOJS BOJb 3aJaHHOM OCH, JOKaJIM3alMI0 CUTHAJIA
SJIEPHO-MAarHUTHOTO PE30HAHCA W TOYHOE COOTHOIICHHE HCCIEAyeMON OO0JIaCTh W TMOITyYEHHBIX
MaHHBIX. JlelicTBHME TpagueHTa, OO0ECIeYMBAIONIETO BBIOOP cpe3a, (OpMUPYET BO3OYKICHHE
MIPOTOHOB UMEHHO B HYXXHOH 00JIaCTH.

4. Ilpuemo-niepenaromiasi moJACUCTEMA:

BKJIFOYAET MEPEAATYUK, TPUEMHUKH U PA3JIMYHBIE paIMOYACTOTHBIE KATYIIKH.

[Tepenatunk GpopMupyeT KOpOTKHE UMIYIIbCHI. [lepenady uMmynbca 1 OJydeHHe CUTHAJa
OT UCCIIeyeMOTro 00pasiia 00eCreunBarOT KaTyIIKH.

5. Kpuorennslii TepMocTar:

COJIEP>KHUT OOJIBIIIOE KOTUYECTBO JKUIKOTO TeHUs ISl IOCTHKEHUSI HU3KUX TeMIeparyp, pu
KOTOPBIX pabOTaIOT MOIIHBIE CBEPXIPOBOISAIINE MATHUTHI.

Kaacenpukanust romorpadgos.

B 3aBucMMOCTHM OT HampsHKEHHOCTH CTATUYECKOTO MArHUTHOTO TOJS  BBIICISIIOT
cnenyromue kareropun MP-TomorpadoB: mpubopsl ¢ yabrpaciadbiM mojgem — Huaxe 0,02 Ta, co
c1a0biM moaem — mexay 0,1 m 0,5 Ta, cpennum nonem — memxay 0,5 m 1 Tua,
CHJIbHBIM moJieMm — cBbime 1 Tu. Annapatel ¢ nosssmu 0,5 Tor 1 BbIllIe CO31aI0TCA HA OCHOBE
CBEPXITPOBOMSAIINX MATHATOB, pA0OTAIONINX B YCIOBUSX ITyOOKOTO OXJIQXKICHUS KUIKUM TeITUEM.

JlocTtomHcTBa MeTOAA:

MP-tomorpadust BHeCIa HEOLIEHUMBII BKJIaJ] B MEAULIMHCKYIO HAyKy, OTKPbIB HOBBIE
BO3MO)KHOCTH B JIMarHOCTHKE.

MP-tomorpadus umeer onpeeneHHbIe TPEUMYIIECTBA epel PeHTTEHOBCKUMU U
YIBTPa3BYKOBBIMU UCCIIEIOBAHUSAMH, TaKUeE, KaK:

» OTCYTCTBHE JIy4€BOH Harpy3KH;

» BO3MOXKHOCTB TIOJY4EHUS H300pakeHus B IIOOO0H TIIOCKOCTH;

» BBICOKAs pa3peraronasi CocOOHOCTD;
BBICOKas €CTCCTBCHHAA KOHTPACTHOCTb MATKHUX TKaHEeH.
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2.8. Ilo3umponno-amuccuonnasa momozpagpusa (I1137)

du3nyecKkre 0CHOBDI

Peakiyist aHHUTHIIALIMK TIAPBI: DJIEKTPOH U MO3UTPOH.

B3aumoneiictBie W MOpOXKIEHUE JABYX ramMma-(QOTOHOB, pa3leTAlONUXCi B
MPOTHBOIOJIOKHBIX HAPABIICHUSIX.

Jlns peanuzanuu 3TON peakiuu:

— B OpraHu3M (WJIM B HCCIIEAYEMbI OpraH) HEOOXOAMMO SMHTHUPOBATh MO3UTPOHHBI +€
(37IeKTpOHBI —€ BCETNIa MPHUCYTCTBYIOT B OpPraHW3Me B CBOOOJHOM COCTOSSHUU B HM30BITOYHBIX

KOJIMYECTBAX);
— B oprauusM BBomaT POII, yxe comepaliue paguOHYKIHIbI, PACHaJaAIONINEC C
U3Iy4eHHEM II03UTPOHA, Hampumep, sapa rawmsa — ®Ga, "C, “N,”0O, "F wm

dmoopoauokcunmokosy — FDG'™ (aHamor miokossl, B HEM CTaOWIBHBIA (GTOP 3aMEHEH €ro
pazoaKTUBHBIM M30TOIIOM C NEPUOAOM €ro noiypacnazna B 110 MUH.; U3BECTHO, UTO OIIyXOJIEBbIE
KJIETKH TOMIONIAIOT B 19 pas Goibliie NIFOKO3BI 4€M HOpMaibHbIE, mostomy FDG' Hakarsaercs
UMEHHO B OITYXOJIEBBIX 00pa30BaHUsX).

IMpumep peakuuu anaurmsmn: *Ga — ®Zn+e,

Jns peructpanuy raMMa-KBaHTOB UCIIOJIB3YOT KOJIZIMMATOPBL.

B KOHCTPYKIIMM KOJJTUMATOPOB YYHUTHIBAETCS, YTO TramMMa-KBaHTHI, OOpa30BaHHBIC B
pe3ysbTaTe aHHUTWIALMM I1apbl, pa3JIETalOTCs B IPOTUBOIOJIOXKHBIE CTOPOHBI, ITO3TOMY
PETUCTPUPYIOTCSA  JIMIIb T€ IaMMa-KBaHTBI, KOTOpPBIE  OJHOBPEMEHHO IONAAAKOT  Ha
IIPOTUBOIIOJIOKHBIE JETEKTOPHI.

1I2T-momoepacg: a - npunyun ycmpoucmea, 6 - peaxyusi AHHUSUTAYUYU NaAPbl

Ha pucynke npuBenens! cxema u pparment ycrpoiictsa [I9T Tomorpada.

a) MPUHIMI YCTPOWCTBA, 0) peakiys aHHUTWIALHMH Tapbl, B) (parMeHT KOHCTPYKIIMH
(koxyx Kommumartopa cHAT. Ha ¢parmente mokasaHbl JETEKTOPHl U PACIOJIOKEHHUE IMAlMEHTA.
POII-panuodapmnpenapar.

B npaktuke nccnenoBanmii Ha 19T nmpumeHeHne (IroOpOIHMOKCUIITIOKO3bI OOBSICHIETCS
TEM, 4YTO B 3TOM Ipenapare CTaOWIbHBIH (TOp 3aMEHEH €ero paAvOaKTHBHBIM H30TOIOM C
nepuosioM nonypacnaga 110 MunyT.

OnyxosneBble KJIETKU MOMIOMAOT B 19 pa3 Gosnbliie IOKO3bl, YeM HOpMaJlbHbIE, I03TOMY
(ITF0OPOMOKCHUTITIOKO3bI HAKAIIITMBAETCS TPEXK/IE BCETO B OITyXOJIEBBIX 00Pa30BaHMAX, YTO JIEIAET
meton 19T BechMa nHDOPMATUBHBIM.

Haubonee nepcrektuBHbIM siBisieTcst komiuieke [IDT/KT Tomorpader. OHu coBMemaroT
TaKkye MPEUMYIIEeCTBA, KaK BBICOKYIO Pa3pelIaloNIyl0 CIIOCOOHOCTh M METOAMKY, MO3BOJISIOIIYIO
perucTpupoBarb (yHKIMOHAIHHOE COCTOSHIE OpraHa M JJake OpraHU3Ma B IEJIOM.

NHupopmManoHHbIE TEXHOJIOTHH B JIy4eBOH IMATHOCTHKe.

B nmponecce NUArHoCTUKU M JICUCHUSA Pa3JIMYHBIX 3a00J1eBaHUI KpaﬁHe BaXHa TOYHOCTH
IMOCTAaHOBKHU AWArHo3a, onpcaciraeMas pasjimidHbIMA JUATrHOCTUYCCKUMU HUCCIICAOBAHUAMHA, B TOM
qucjI€ MCETOdaMU nyquoﬁ JUAarHOCTHKH.

I[J'ISI IMOCTAHOBKH OKOHYATCIIbHOI'O JWarHo3a Win JJIs1 KOHTPOJISA COCTOSHUSA IMallUCHTA B
JAUHAMHKC Bpady lequoﬁ JAUArdHOCTHUKU ITPUXOAUTCA HE TOJIbKO aHAJIM3UPOBATH I/I306pa)K€HI/IH, HO
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U oOpalaTbcs K apXUBHBIM JTaHHBIM. DTO BEJIET K YBETUUEHUIO 00bEMOB HHPOPMAITMOHHBIX
MOTOKOB. OTBIT, HAKOIUIEHHBIN Kak B 3apyOeXHOW, TaK M B OTE€YECTBEHHOW MPAKTHKE, MOKA3bIBAET
BBICOKYIO 3((EKTUBHOCTh MCIIOIB30BaHUS HH()OPMAIIMOHHBIX TEXHOJIOTHIA IO CPABHEHHIO C
OOBIYHBIMH TPAJAULIMOHHBIMU «PYYHBIMU» METO/IaMU BEACHUS KapT MallMEHTOB U UCIIOJIb30BaHUEM
IUIEHOK ITpH paboTe ¢ N300pakeHUSIMH.

B ocHoBe nH(pOpMAITMOHHBIX TEXHOIOTHH JISKUT KOHIETIUS CO3aHUS eIUHOMI
HH(pOPMaLIMOHHOI cpelbl 0TAedeHus (cM. puc), npeanonaratomias cucremy PACS (Picture
Archiving and Communication System — cucTemMa apXUBHPOBaHMSI U NTEpeJauu MEAULIUHCKUX
n3zo0paxenuit) u RIS (Radiological Information Systems — unpopmarmonHas cuctema
PEHTIeHOPAINOIOTHUECKOTO OTIETICHHUS).

VYka3zaHHbIE UH(POPMAIIMOHHBIE CUCTEMBl  JIOJDKHBI  B3aMMOJEHCTBOBATb c
nnpopmarmonnot cucremoir HIS (Hospital Information Systems — nHpopmanmonHas cuctrema
OOJIBLHUIIBI).

Ha nepBom yposre HIS peanusyeTcss aBToMaTu3anysi MEAUIMHCKUX 3aIIACEH.

Ha Bropom ypoHe HIS ob6pabatbiBaeT nH(pOpMaIHio, TOTY4EHHYIO OT THAarHOCTUYECKHX
prOOpOB.

Ha tpetbem ypoue HIS xapakrepusyercsi Oonee MIMPOKO pa3BUTON HH(pacTpyKTypon
BBOJIa, 00pa0OTKH U XpaHEeHUs: HHPOPMAIIIH.

Ha uetBepTom ypoBHe mpoucxonuT unterpauus HIS ¢ mHpopManmoHHBIMU cucTeMaMu
JIPYTUX JIEYEOHBIX YUPEKICHHM.

[IaTBIii ypOBEHb XapaKTEpU3yeTCs NPAKTUUECKH HEOTPAHUYEHHBIM KOJIMYECTBOM
HMCTOYHUKOB MH(POPMAIH O COCTOSIHUM MallieHTa.

[IpakTHyeckue Bpauu yTBEP>KAAIOT, YTO B €KEAHEBHON MPO(ECCHOHANBHOM eI TENbHOCTH
HeoOxonuMa crucreMa PACS win ee aHamor Juist B3aMMOAECHCTBUS BHYTPH OTIENA U YUPEKICHUS.

B nocnennme romel B cdepe MeAMIMHBI Bce Oojblliee 3HAUYEHUE MpHOOpeTaer
TeJIEeMEAUIHA.

OcHoOBHBIE 00IaCTH €€ HCIOJIb30BaHUS — JIMArHOCTHKA, KOHCYJIbTALMs W JIEYCHUE Ha
paccTosiHuM, oOyueHne 1 oOMeH nHdopmanuen.

3akioueHune

JlyyeBasi TMarHOCTHKA CETOAHS — 3TO CAMOCTOSTEIbHAs, JOCTATOYHO creruduueckas
o0NacTb ~ MEIQUILMHBIL, MPEJCTABIAIOMIAs  COBOKYIHOCTb — BHU3YQJIM3AaLMOHHBIX  TEXHOJOTHIA:
PEHTTEHOIMarHOCTHKA, KOMIIBIOTEpHAass ToMOrpadus, MarHUTHO-pE30HAaHCHAas ToMmorpadus,
YIBTPa3BYKOBOE UCCIIEAOBAHHE, TO3UTPOHHO-IMUCCHOHHAs TOMOTpadus.

Wx wucnonp3oBaHHe MO3BOJSET H3Y4YUTh AHATOMUIO OpraHa, OLEHUTh €ro (QyHKUHUH,
IMPOBECTU aHaAJIU3 MOp(i)OJ'IOFI/I‘-IeCKI/IX HSMeHeHHﬁ, OCymICCTBUTL MOHUTOPUHI JICHCHUA U
BUPTYaJIbHOE IUTAHUPOBAHHE ONEPATHBHOTO BMEIIATEIbCTBA.

Ocoboe MecTo 3aHMMAIOT MaJIOWHBA3MBHBIC JIeueOHbIC MaHHITYISALUH, HAaBEACHUE NpPU
KOTOPBIX OCYIIECTBIISETCS MOCPEACTBOM JYUEBbIX UCCIEIOBAHUH.

Meto0B, a TeM 6osiee METOJUK MHOXKECTBO, HO OCHOBOIIOJNIATAIOLINM SIBJISICTCS] TPUHIIUIT
UCTIOJIB30BaHMS ONTUMANILHOTO 1Moxoaa. ONTHUMAIBHBIH MOAX0/] — MOHITHE TOCTATOYHO THOKOE.
VY pspa OONBHBIX JOCTATOYHO HCIONB30BaTh OAWH METOA, Y Ipeodiagaronero OONbIIMHCTBA
MMaqUEHTOB — UX COUCTAHUEC, ITIOCKOJIBKY UX COBPEMCHHBIC TEXHOJIOIMN UMCIOT YECTKO 0003HaYEeHHbIE
IOKa3aHusA W MPOTHUBOIIOKAa3aHUWsA, ABJIAACH, KaK IIPpaBHJIO, B3aMOMOAOIIOJIHAIOIIHMMHU, a HE
B3aMMOMCKITIOYAFOIIIIMHU.

YcTaHOBIICHO, UTO B OnmKaiiiiee BpeMsi, OCHOBHOW 00bEM THarHOCTHYECKOW HHpOpMauu
OyzneT MpHUHAJIe)KaTh UMEHHO Jy4YeBbIM MeTOAaM Hccjaed0BaHUs (TpeXMepHas BU3yalu3alus
n300paXKeHus1, IPEeICTaBIEHHAsl BCEM CIIEKTPOM JIMAarHOCTHUKH, TaK BaykHas JUIsl Bpaya).

CymiecTByeT MHEHHE, YTO CIEAYIOMIMN IIar - 3TO MEPEXO]l MOJEKYISIPHOW TUarHOCTUKU
U3 JabopaTopuil B KIIMHUYECKYIO MPAKTHUKY, YTO AACT BO3MOXXHOCTh PAHHETO BBISIBICHHS 00JI€3HU
Ha OCHOBE OOHapYXeHUs OOJIBHBIX KIETOK MJIM MOJIEKYJI.
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Hopora nayynoit mbiciiu or H.M. IIuporoBa 10 ceroaHsiliHUX JAHeH — JaJjieKa...
CKo0JIbKO Ke Ha Hell IPKUX HAYYHbIX COOBITHI M OTKPBITHI!

A OTKpBITHAA — 3TO IUIOA YIOPHBIX TPYAOB NOKOJECHUN Y4YEHBIX U NPAKTUKOB.
OTKpBITHS — IYTh K NO3HAHUIO — MIPOXOJIAKAKOTCH. ..

Paznean I11.

HUCCJIEJOBATEJBCKUM DTAIL

Ilnan:
I. «Pabounii 1eHb» B O0TAeJIeHUU MATHUTHO-pe3oHaHCHOM ToMorpadguu I'Kb Ne36

Heasn:

1. 3rakoMcTBO:

Cc opranusanueii pabotsl otaenerus MP-anarnoctukwy;
HAaIpaBJICHUSIMH UCCIICIOBAHNS;

XapakTepucTukamu Tomorpada «Oopas -1»

C METOAMKON MOTYUYEeHUsI U300paKEeHUs

2. 6ecena ¢ BpauoM - JyYEBBIM JUATHOCTOM

I1. Pabora ¢ cepueil peHTTeHOrpaMM

Hean:

1. Ha ocHOBaHWM CBOWCTB PEHTT€HOBCKHX JIy4€i, 3HAHWUS aHATOMHUHU YEJIOBEYECKOTO TeJla YUUTHCS
pacro3HaBaTh PEHTICHONIOTHYECKUI 00pa3 Mo PEHTTEHOTPAMMaM.

2. YUuUThCA «BUAETHY» MATOJIOTUIO OpraHa.

3. YuuThCs MBIILICHUIO Bpaya - pEHTI€HOJIOra.

II1. luarHocTHYecKHH Crocod 00HAPYKEHUs AeiiCTBUS TOPMOHOB OKCUTOLIMHA
U Ba30NPECCUHA HA OPTraHU3M 4YeJI0OBeKa.

Hean:

VYnbpTpa3ByKOBOM JTUArHOCTHYECKUM CHOCOO OOHApyXEHHUs JCHCTBUSI HA OpPraHW3M 4YeJIOBEKa,

KU3HEHHO BA)KHBIX TOPMOHOB — OKCHUTOIIMHA M Ba3oIlpeccuHa (M0 MmarepuajaM KOH(epeHIUU

«ITo3naii camoro ceos»).

3.1. Paboma c cepueil peHmzeHoZpamm.

Heas:
1. Ha ocHOBaHUH CBOIICTB PCHTICHOBCKUX nyqeﬁ, 3HAHUA aHATOMUU YCIIOBCUYCCKOT'O TCJId, YYHUTbHCA

pacro3HaBaTh PEHTICHONIOTUYECKUI 00pa3 Mo PEHTTeHOTPAMMaM.
2. YUuThCs «BUJIETHY MATOJIOTHIO OpPTraHa.

Boinosinenune padorsl.
Jran Nel

Iopsinok y3HaBaHUSI PEHTITeHOJIOTMYeCKOro o0pa3a:
1. Ompenenennie 00bEKTa UCCIIENOBAaHUA (YaCTh TEJIa, OpraH, 9YacTh OpPraHa).
2. Ormpenenenue MPUMEHEHHON METOJMKH, HCCIEIOBAHUS, BU/IA.
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IIpuMepsI BBINOJIHEHHBIX 3aJaHUM:

1.Onpenenuts No MPenIoKEHHBIM PEHTTEHOTPaMMaM:

- Kakas gacts (opran) 3acHsTa.

- Kakaa meronnka npuMeHeHa.

- Ecam BO3MOXXHO OIpeienuTh, B KAKOM MPOEKIUH IPOU3BENEH CHUMOK.
IIpumepbl paccMOTPEHHBIX PEHTT€HOTPaAMM:

puc 1
puc 2
puc. 3
puc 4
puc 5
puc 6

puc 7

BapuaHT 0TBeTOB K 321aHUAM:
- Puc. 1 — peHTreHorpamMmmMa opraHoB IpYJIHOM KJIETKH.
- Puc. 2 — pentrenorpamma npaBoro Jerkoro.
- Puc. 3 — peHTreHorpamma uepera.
- Puc. 4 —pentrenorpaMMa MO4€BOIO Iy3bIpst (ITy3bIPh 3aMIOJIHEH).
- Puc. 5 — penrrenorpamma snerkux. Mimeercs Gomblioe Kpyriioe 00pa3oBaHHE B BEPXHEM OT/EIIE
JIEBOTO JIETKOTO, BTOPOE OKPYINIO€ 00pa30BaHUE — B BEPXHEM OTJIENIE [TPABOTO JIETKOTO U TPEThE —
HaJ[ IPaBOM MOJIOBUHON Juadparmeol.
- Puc. 6 — penTrenorpamma nerkux. BuaHbl MHOKECTBEHHBIE OKPYTIIBIE 00pa30BaHus B 000HX
nerkux. OHM UMEIOT pa3Hyro BeanuuHy. Mx He menee 10 B mpaBoM JIETKOM U 6 — B JIEBOM.
- Puc. 7 — peHTrenorpamma KucTu pykHu.

Tak kak peHTreHOrpaMMa MPEeACTaBIseT COO0M COBOKYITHOCTh TeHEH pa3HONH MHTEHCUBHOCTH,
MOJIYYCHHBIX Ha TUICHKE B PE3yJIbTaTe HEOJMHAKOBOTO MOMIOIIEHHS] PEHTTEHOBCKOTO U3JIYYCHUS B
Pa3HbIX TKaHSAX 00BEKTa, HA/I0 3HATH CICAYIOIINE MPU3HAKU TCHHU:

1. Tlonoxenue
Yucno
dopma
Pazmeps1
HNHTeHcuBHOCTD
Pucynox (ctpykrypa).
KonTtypsl
CMeraeMocCThb

B nmatonoruueckux ciydasix, JTu0O MOSBISIOTCS HOBBIE HEOOBIYHBIC TEHU, THOO MEHSIETCS
MMEIOIIHECS B HOpME TeHU (JTF000M MpU3HAK).

Cpenu CHUMKOB - HCTOpUUYECKAsl PEJIUKBUS- CHUMOK, CJeIaHHbIi B 1897 . Ha MEIUIIMHCKOM
dakynbreTe MOCKOBCKOTO YHUBEpPCHUTETA (JIy4e3arsICTHBIN CyCTaB, 3alsiCThe, KUCTh; 3aMETHA y3Kas
TE€Hb UHOPOJHOTO TeJa (MEeTaJUInYeCcKas UIJia, MONaBIIasi B MATKUE TKAHU MBIIIILT).

PaGoras ¢ cepuii peHTreHOrpaMM, YIIPaKHSJIACh B BBISIBICHUH CUMITOMOB ITaTOJOTHH.

i R

BbIBOABI:

- JIs TOTO tIT06I>I «Yy3HaBaTb» PCHTICHOJIOTUYCCKHC o6pa351, HaZI0 XOPOIIO 3HAaTb aHATOMMUIO.

- KaK MOYKHO OOJIbIIIe BUJIETh CHUIMKOB Pa3HBIX OPraHOB, YTOOBI BBIPa0OTaTh “MOJENB”’ TaHHOTO
opraHa.
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- pabota /1 MEHs1 ObLIa MHTEPECHA, M03HABaTe/IbHA, YOSIUIACch B IPABUJIBHOM BhIOOpE
npodeccuu; He UCKITIOUEHO, B OYAyIIEeM Cepbe3HO 3aiiMyCh PEHTICHOIOTHEH.

3.2. Tuaenocmuueckuti cnocob ooHapysiceHust 0elicmeus Ha OpeaHu3M 4ei08eKd, HCUSHEHHO
BAICHBIX 20PMOHO8 — OKCUMOYUHA U 8A30NPECCUHA (110 Marepuajaam HUCCJIeA0BATEILCKOM
padoThl, MpeacTaBJIeHHOI HA cTyaeH4YecKoii KoH(pepenuun «Ilo3Hail camoro
ce0ds»).

Hean:

- UccnenoBaTh aMUHOKHUCIIOTHI,

- OGHapy:KMTh JIeiiCTBHE TOPMOHOB HA OPTraHU3M YeJIOBEKA YIbTPa3BYKOBBIM
TUAarHOCTUYECKUM CIIOCOOOM.

Ha ocHoBanum Hamiel paboThl, IpeCTaBIEHHON Ha KOH(EPEHIIUN TpU U3YYEeHUU 1eHCTBUS
AMUHOKHCJIOT HAa OPTaHMU3M YeJIOoBeKa (B YaCTHOCTHU OKCUTOIIMHA — TOPMOHA MENTHIHON NPUPOBHI,
COCTOSIIETO U3 OCTATKOB JIEBATH aMHHOKHUCIIOT) OBLIO PAaCCMOTPEHO JIEHCTBHE ITOTO IIpernapara.
OtmeuaeM Noka3aHUs K IPUMEHEHUI0 OKCUTOIIMHA B THHEKOJIOTUU: 3TO KPOBOTEUEHUS,
CTUMYJISILIUS POIOBOM I€ATEIHOCTH, OINIEpaIUsl KECApEeBO CEUEHHE U T.1.

Hanpumep, Ha puc. 1 Mbl BUAMM MaTKy ¢ pasMepaMu B AsiuHy 5,1 cMm, B mupuny 4,8cwm.

Puc. 1.Marka 10 BBeJieHHs Ipenapara OKCUTOIMHA.

[Tocne MHBEKIMM OKCUTOIIMHA pa3MeEPbl MATKW YMEHBUIWIINCH; JIJIMHA MaTKU 4,5¢cM, MpHUHA
3,8cM. Takum 0OpazoM, IeHCTBHE OKCUTOLIMHA YMEHBIIAET TUIOMIAAb SHIOMETPHUS, YTO BEAET K
YMEHBIIECHUIO KPOBOTCUEHHS.

Puc.2. Marka nociie UHbEKIIMH OKCUTOIMHA.
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[Ipu cTuMynsIuu poIOBOM ASSITENLHOCTH, 32 CYET BIUSHUS OKCUTOIIMHA HA COKPAIICHUS TJIaIKOM
MYCKYJIaTyphl, 3aMETHO y4JalaeTcs cepaneoueHue mioaa (puc. 3).

Puc.Ne3.Cepanebuenue mioaa.

Taxxe ycunuBaeTcs IBUTaTeIbHas aKTUBHOCTH 1utona (puc.4).

Puc.4(a,0,B). JIBmxeHue mioaa.
Crnenyromuii HOHaINeNnTu/ 1, ccieyemMblii Hamu, Bazonpeccud (A/Il'), koTopslii BusieT Ha
MHTEHCUBHOCTb MOUYEBBIJICTICHUS, PETYIUPYS KOJIMYECTBO BBIACIAEMO OPraHu3MOM BOJIBI.
Paznuunbpie 3a0oneBaHus OpraHU3Ma MOTYT IPUBECTH K CHIDKCHHOW CEKPEIH Ba30MPECCUHA,
HarpuMep, Takoe 3a0osieBaHre Kak KHcTa Moyku. Ha puc. 5 BuaHa nmouedHas naToyiorus — KucTa.

Puc.5. INouxka:
a - 3I0pOoBasi MOYKa;
0 - KHUCTa NOYKHU

Taxoxe cHmxeHne cexperuu A/[I" MOJKET MpoSBIATECA CYXOCTBIO KOXKHBIX IIOKPOBOB, JKaXKIOH,
OoOMJIBHBIM MoYeHcIyckanueM. Ha puc.6. BuieH HaloJIHEHHBIH MOYEBON MTy3bIPb.
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Puc. 6. MoueBoii my3bIpb.

BriBoa:
%K HpO,[[CJIaHHOP'I pa6OTLI CJICAYCT. TOPMOHEI - BCIICCTBA, BLIpa6aTLIBaeMBIe OpraHnu3MoOM, BaKHbI
JJIA JKUBHEACATCIIbHOCTU YCJIOBCKA: €0 OPraHOB U CUCTEM.

3.3.Pabouuii 0env 6 omoenenuu mazHumHo-pe3onancuoii momozpaguu I'Kb No36

* Ilens:

*  3HAaKOMCTBO:

* - ¢ opranuzaiueit pabotel otaenenus MP-nmuarnoctuku;

* - HalpaBJIEHUSIMU UCCIIEAOBAHMS;

* - xapakTtepuctukamu Tomorpada «Ob6pa3s - 1»

* - C METOIUKOW MOJy4YeHHUs N300pakeHUs (KOHCYIBTAIlMsl Bpava - JIYI€BOTO IUArHOCTA).

B 1994 1. 6511 ycTanoBneH nepsbiit Tomorpad «O6pa3 1». B HekoTopeix ciayyasx Y3U
HECoCcOOHO JIaTh MOJIHYIO KAPTUHY MaTOJIOTHYECKOr0 MpoIlecca, a B CBA3U C OTCYTCTBUEM B
KIIMHUKE PEHTI€HOBCKOTO TOMOTpada OHOW UX NMEPBBIX 33/1a4, TIOCTABICHHBIX MEepe]] OT/ICIIEHUEM
MarHuTHO-pe3oHaHcHOU Tomorpaduu (MPT), Obl10 M3yyeHHe BO3MOXKHOCTEH METOJa MArHUTHO-
PE30HAaHCHOW TOMOTpa(uH B AMATHOCTUKE OObEMHBIX 00pa30BaHUM, TPABMATHUECKUX U
[aTOJOTMYECKUX MOBPEXKICHUH OPraHOB.

Pabora oraenenus, ctpousiack B HECKOJIBKO ATanoB. M3HauanbHO pa3pabaTbiBain CrIOCOOBI
YKJIQJIKU TTALMEHTOB M OCYIIECTBIISIICS MOI00p MPpOrpamMMm Ui NOTy4eHUs] HH(POPMAIIHOHHOTO
M300paxeHus.

C ucnonszoBanueM MPT nosiBuiack BO3SMOXKHOCTD BBISIBICHHS TOYHOM JIOKaJIH3aluu, o0bemMa 1
XapakTepa MaToJIOTHIeCKOro IpoIiecca Mpr YepermHo-M03roBoi Tpasme. [1pu HapymeHnsx
MO3TOBOTO KpOBOOOPAIIEHHUs, IPH OIYXO0JH roioBHoro mosra. C nosisnenneM MPT crana
00BEKTUBHOW PEaTbHOCTHIO, TUATHOCTHKA PACCESTHHOTO CKIIepo3a Ha paHHUX CTaausaX. Tak ke
HOSIBUJIACH BO3MOXKHOCTh BU3YaJbHO IMATrHOCTHPOBATh OIMYXOJH FUIO(pU3a 1 aHOMAJIUU Pa3BUTHUS
cTpyktyp mo3ra (200cayuaen)

[lepBoIit aTan: Hanboee Ka4eCTBEHHBIE TOMOTPAMMBI ITOJTYYarOTCsI TPU UCXOIHOM
pamuouactore Karymku «Body» u mmmynbcHbIX ocnenoBarenbHocteir CITMH — 95XO (SE09B,
SEOS —210), «TYPBO» CIIMH — 2XO (TSE7 — 210) ¢ nonyyenuem T1 u T2 B3BeIIEHHBIX
M300pakKeHU B TPeX MPOEKLIUAX.

Bropoii 3Tan — nHTEpnpeTanys pa3audHbIX BUI0B narojgoruil nocpeacrsaM MPT. C momeHTa
OTKPBITHS OT/ETICHUS OBLIO BHITIOTHEHO Oosiee 12 ThICSAY MCCIIEeTOBAHUMH.

Otnenenne MPT ocHaeHo poccuiickum Tomorpagom «O06pa3 1» - OTHOCSIIUXCS K KIJIaccy
PE30HAHCHBIX HU3KOMOJIBHBIX MArHUTOB U 00ecreunBaeT HHAYKIHUIO MarHuTHOrO nosst 0,12 Tn
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OcHoBHas 3a/1a4a OTAEJICHHS] — MAKCUMAJIbHO UCIIOJIb30BaTh BCE BO3MOKHOCTH HU3KOIIOJIBHOU
MP tomorpadamu 11st BBISIBJICHUS Pa3IMYHBIX BUAOB MATOJIOTHHA C YI€TOM PO HIBHOCTH
OTJIEJICHUS CTAallMOHapa

C MOMeHTa OTKpBITHS OTJIeIeHUs ObLI0 BbINoiHEeHo npuMepHo 9000 uccnenosanuit. M3 Hux
6201 (80%) — cTamoHapHBIM MALUEHTAM.

[To nokanu3anuu ucciaenoBaHuN pacpeeTINCh CICTYIOIIIM 00pa3oM:
l'onoBHo# Mo3r — 5259
[To3BOHOUYHBII U TOJIOBHOM MO3T — 2740
CycraBsl — 526
Mauslii Ta3 — 394

B kauecTBe npuMepa NpuB€aAuM TOMOTI'paMMy I'OJIOBHOT'O MO3ra, CACIIaHHYIO IMMAallUCHTY B
MOMEHT HaIleu paGOTBI B OTACJICHUHU; aHAJIN3 TOMOTpAMMBbI BEAYIICTO CIICHUAINCTA OTACIICHUA
MoKa3al: MaTOJIOTHISCKUX N3MCHEHHI HET.

BriBona:
Pabounii neHp ObLT TBOPYECKUM; TOHPABUIIACH aTMOC(epa KOJUIEKTUBA OT/ICJICHUS; TIOHSIIN, YTO
3HaHUH TTOKa HEIOCTATOYHO: OyJIeM YUUTHCS — BCE BIIEPEIH.
3HaYeHUEe MPOIeTAHHOI HAMH CAMOCTOATEILHON PadoThl — B CTPOKAX
H. PoliienkoBa:

«XO0Thb BBIHIH Thl HEe B 0eJIbIH CBET,
A B moJie 3a OKOJIMIIENA, -

Iloxa uaemnb 3a KeM — TO B CJI€],
Jlopora He 3alIOMHUTCS.

3aro, kyna 0 Thl He MONAaJ

M o xakoi pacnyruue,

Jopora ta, 4To cam ucKaJ,

Bosek He mo3adynercsi».

MpbI TOTKHBI IOMHUTB: CaMblid BAYKHBIH YEJIOBEK — 3TO TOT YEJIOBEK, KOTOPHIHA ¢ TOOOM
TOBOPHUT ceryac.
A camoe BasKHOe BpeMsi— 3TO ceifyac.
JT0 Bpem - y HacC.
JI.H.Toncroi

«YemnoBek - BBICIIUI MPOAYKT Npuposl. Ho 11t Toro 4To0B! HacHaKaaThCs
COKPOBHILIAMHM ITPUPOBI, YEIOBEK JIOJKEH OBITh 310POBBIM.

W Ha 3TOM myTH, IMyTH K 310POBBIO, MBI, OyIIyIIie CIICIUATUCTHI, BIaICIOIINE
IIOTEHIIMAJIOM HOBOT'O ITOKOJICHHS MEJULIMHCKON TEXHUKH, CMOKEM [TIOMOYb, €CIIHA 3TO
norpedyercs. ...
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CIIPABOYHBIN MATEPUAJI

1. Aemunos IlaBen HukomaeBu4 — ypaibCkuil mpoMbllIeHHUK; 1831 1.- yupenus npemuto ajist
YUYEHBIX.

2. KT — xomnbrotepHas Tomorpadus (tomorpad).

3. MPT - MarauTHO — pe3oHaHCHas ToMorpadus (tomorpad).

4. MCKT — mHorocnoitHas (MyJIbTUCIIUpaIbHAasl) KOMIIBIOTEPHAs TOMOTpadusl.

5. Moiiep UBaH ®UIuNNoOBUY — XUPYpPT

6. HemnBa3uBHbIN MeTO — O€3 BMEIIATEILCTBA

7. IInkcesib — KAPTUHKA, 2JIEMEHT U300pakeHUsL.

8. PaiMoHyKJIMBI — 3JIEMEHTHI (BEIIECTBA), H30TOINbI KOTOPBIX PaJHOAKTUBHBI.

9. PazymoBckuii Bacnimiit UBanosu4 (1857 — 1936) — pycckuii Xupypr, JOKTOp MEAULIMHEIL.
10. Peomiop Pene AHTyaH — QpaHIly3cKuii yueHbIl, mkana remmeparyp, IR = 1,25 C

11. Cri1aHXHOJIOTHS — YYEHUE O BHYTPEHHOCTSIX.

12. Cunronus — Tonorpaduueckoe OTHOLIEHHE OpraHa K COCETHUM aHATOMHYECKUM 00pa30BaHMUSIM.
13. ®acums — coeMHUTEIBHOTKaHHAsI 000J104Ka, MOKPBIBAIOIIAS COCY/bl, HEPBHI.

14. D6epman Asexkcanap JleonTbeBHY — Bpau-yposor

15. SIn IlypkuHbe — YenmcKuii Bpay.
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