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BBenenue

JlucruminHa KIMHAYECKON JUArHOCTUKHU TAKKe MOJpa3yMeBaeT 3HAKOMCTBO C
anmapaTHbIMU METOaMH U3YYCHUS COCTOSTHUS KUBOTHBIX.
WMucTpyMeHTaIbHAS JUArHOCTHKA KHUBOTHBIX IO3BOJISIET BBISBUTH MMAaTOJIOTHUYECKUE
COCTOSIHAS BO MHOTHX OpPTaHaX W CHUCTEMax, JaTh Oojee TOYHYI WH(OpMAaIuioo o
0ome3Hu U OTCJIC)KUBATH X0/ JICYeHUS B TMHAMHUKE.
Ha mnpakTuke BeTepuHapHBIE Bpayd MCHOJB3YIOT Pa3IMYHbIe METOABl U CIOCOOBI
WHCTPYMEHTAJILHON THarHOCTHKU:

— peHtreHorpadus;

— YIBTPa3BYKOBOE UCCIICAOBAHNCE;
— ToMorpaduieckas JUarHocTUKa,
— JIeKTpoKapauorpadus;

— Omomncus;

— IHJIOCKOIIHS;

— 30HUPOBAHHE.

[{enpro u3ydeHus: TUCITUIUTHHBI « THCTpyMEHTaNbHBIC METOIBI JUATHOCTUKIDY
SBJIIETCSI OCBOCHME TMPHUHIIMIIOB W HAaBBIKOB PAIIMOHAILHOTO  MCIIOJIH30BAHUS
JTUArHOCTUYECKUX WHCTPYMEHTOB 1 IPUOOPOB MPHU PA3TUIHBIX PopMax MaTOJIOTUH
y JKUBOTHBIX. MHCTpyMEHTaJIbHbIE METOJIbI UCCIICOBAHUS JODKHBI MTOATBEPIUTD
WIM UCKIIOYUATHh KIWHUYECKWW nuarHo3. [Ipuw u3ydeHMHM MaHHOW NHCHUTLIAHBI
CTYJICHTbI y4YaTCs TPOU3BOJIUTH IIOMCK, HAKOIUICHHE W OOpabOTKy Hay4YHOM
uHopMaIuu, a TaKXKe TMPOBOAUTH, 00padaThiBaTh W OQPOPMIISITH HAyYHBIC
UCCIICIOBAHMSI.

JlucrunimHa  TpW3BaHAa — aKTUBU3MPOBATH  TBOPYECKYHO  JICATCIBHOCTH
CTYJICHTOB B Yy4eOHOM TIpPOIIECC€ C YYEeTOM COBPEMEHHBIX TEHACHIIMN W
COJICHCTBOBATh B OBJIAJICHUM HaBBIKAMHU TIPOBEJICHUS CAMOCTOSTEIHHBIX HAYYHBIX

UCCIIEeT0OBAHNMH.



1. PenrrenoJsiorus.

1. Obwan penmeenonozus

PeHTrenosorus — paszzuen paguosIoTuy, U3y4arolvii BO3IEUCTBUE HA OPIaHU3M
JKABOTHBIX W YEJIOBEKAa PEHTIECHOBCKOTO HW3JIYy4YEHMs, BO3HHUKAIOIIHME OT 3TOrO
3a00JIeBaHUs, WX JIEYCHHE U MPOPHUIAKTUKY, a TaKXKE METOJbl TUATHOCTHKHU
Pa3InYHBIX NATOJIOT U pu IOMOIIN PEHTI€HOBCKUX ayden
(peHTreHonuarHocTvka). B cocraB  THNOBOro  PEHTTEHOAMATHOCTHYECKOTO
anmaparta BXOJUT MHTAIOLIEe YCTPOUCTBO (TpaHC(OPMATOphI), BHICOKOBOJIBTHBIHI
BBIIPSAMUTENb, MPEOOPa3yIOMUN NEPEMEHHBI TOK JJIEKTPUYECKOW CETH B
MOCTOSIHHBIM, IYJIbT YIPABIICHHUS], IITATUB U PEHTTEHOBCKAs TPyOKa.

PeHTreHoBckHe JTy4d — 3TO BHUJ AJIEKTPOMArHUTHBIX KOJEOAHUN, KOTOPbBIE
o0pa3yloTcs B PEHTI€HOBCKOM TpyOKe NpH PE3KOM TOPMOKEHHH YCKOPEHHBIX
AIIEKTPOHOB B MOMEHT MX CTOJIKHOBEHUS C aTOMaMU BEIlECTBa aHO1a. B Hacrosee
BpeMs OOILENPU3HAHHOW CUMUTAETCS TOYKA 3PEHHUS, YTO PEHTTEHOBCKHUE JIy4YH IO
CBOEH (pr3nyeCcKoi NpUpoIe SIBISIOTCA OJTHUM U3 BUAOB JTYUYHUCTON SHEPTUHU, CIIEKTP
KOTOPBIX BKJIIOYAET TAKXKE PAJUOBOJHBI, UH(paKpacHbIC JIy4d, BUAUMBIN CBET,
yIbTpaHOJIETOBbIE Jy4dd M TaMMa-Iydd  paJdOaKTUBHBIX  DJIEMEHTOB.
PeHTreHOBCKkOE W3IydYeHHME MOXKHO XapaKTepH30BaTb KaK COBOKYIIHOCTB €r0
HAaUMEHbBIIINUX YaCTHUI] — KBAHTOB WX (DOTOHOB.

Mexanu3M 00pa3oBaHUsi PEHTTEHOBCKOTO U3JIyYEHHUS.

PenTreHoBckue Jyun o0O0pa3yloTcsi B MOMEHT CTOJKHOBEHHS TOTOKa
YCKOPEHHBIX 3JIEKTPOHOB € BEIIECTBOM aHOAA. [Ipy B3auMOAEHCTBUM 3JIEKTPOHOB €
MHUIIEHBIO 99% WX KMHETUYECKON SHEPTrUM MPEBPAIIACTCS B TEIJIOBYIO SHEPTUIO U
TOJILKO — B PEHTI€HOBCKOE U3JIy4YECHHUE.

PentrenoBckasi TpyOKa COCTOUT U3 CTEKIISIHHOTO OAJIJIOHA, B KOTOPBIN BIAsIHBI
2 anexTpoaa: KaTtoJ ¥ aHoA. V3 cTekIsHHOro 0ajuioHa BbIKau€H BO3YX: JABHKEHUE
ANIEKTPOHOB OT KaToJa K aHOAY BO3MOJKHO JIMIIb B YCJIOBHUSIX OTHOCHUTEIBLHOTO

Bakyyma (10-7-10-8 mm. pt. cT.). Ha kxarone uMeercss HUTh Hakaa, sIBJISIOIIAsCS
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IJIOTHO CKPY4YEHHOU BoJib(ppaMoBO# cimpanbto. [Ipu momaye 35eKTpuyecKoro Toka
Ha HUTh Hakaja MPOUCXOJUT JJIEKTPOHHAS SMHUCCHUS, NPHU KOTOPOU SIEKTPOHBI
OTHEJIAIOTCA OT CHUPAIN U 00Pa3yIOT PSAIOM C KATOJOM 3JIEKTPOHHOE 00JIaYK0. ITO
00Ja4K0 KOHLIEHTpUpPYyeTCs Yy (OKyCHUpYIOIIeW dalleuyku Karoja, 3aJaroliei
HaIpaBJCHUE IBIDKEHUS DSJIEKTpOHOB. Yamiedka — HEOOIbINOE YIIyOJcHHE B
Kartoze. AHOA, B CBOIO OYEpEeIb, COACPKUT BOJIb(PPAMOBYIO METALTUYECKYIO
IJIACTUHY, Ha KOTOPYIO (POKYCUPYIOTCS 3JIEKTPOHBI — 3TO U €CTh MECTO 00pa30BaHuUs
PEHTTEHOBCKUX JIyYeH.

K snextpoHHON TpyOKe MOAKIIOUEHBI 2 TpaHchOpMaTopa: MOHMWKAIOIUNA U
noBeimaomumii. [loHmwkaronmii  TpanchopmaTop packaisier BOJIb(HPaAMOBYIO
CIiMpajib HU3KUM HanpspkeHueM (5—15 BosbT), B pe3yJibTaTe 4Yero BO3HUKAET
ANIEKTPOHHAs AMUccHs. [loBblalOmui, WM BBICOKOBOJBTHBIN, TpaHChOpMaTop
TIO/IXO/IMT HEMOCPEICTBEHHO K KaTOAY M aHOY, Ha KOTOPBIC MTOTAETCS HAMIPSKECHUE
20-140 xumoBosbT. O6a TpaHchopMaTopa MOMEIIAOTCS B BEICOKOBOJIBTHBIN OJIOK
PEHTI€HOBCKOTO arapara, KOTOPBIM HAMOJHEH TPaHCPOPMATOPHBIM MAaCJIOM,
00eCIIeYnBAOIINM OXJIAKIECHHUE TPAHC(HOPMATOPOB U UX HANEKHYIO U30JISAIIUIO.

[Tocne Toro kKak mpu MOMOIIY MOHMKAIOIIETO TpaHcpopMaTopa 06pa3oBaIoCh
AJIEKTPOHHOE 00JIaUuKO, BKJIIOYAETCS MOBBIMIAOIIMN TpaHcpopmaTop, U Ha o0a
MOJIFOCA  DJIGKTPUYECKOW TemM  TOMAaéTCs  BBICOKOBOJBTHOE — HAIPsKCHHE:
MOJIOKUTENIbHBIA UMITYJILC — Ha aHOT, U OTPUIIATEIBHBIN — Ha KaTo. OTpHUIIaTEIHHO
3apsHKEHHBIC DJICKTPOHBI OTTAJIKMBAIOTCS OT OTPUIIATEIILHO 3apsHKEHHOTO KaToaa 1
CTPEMSITCS K TIOJIOKHUTEIBHO 3apsHKEHHOMY aHOIy — 3a CUET TakOW pa3HOCTH
MTOTEHIIMAJIOB JOCTHTaeTCs BhICOKask CKOpocTh JABkeHUs — 100 ThIC. KM/c. C 3TOM
CKOPOCTBIO JIEKTPOHBI 00MOApAUPYIOT BOJILGPAMOBYIO TJIACTUHY aHOJa, 3aMbIKast
AIIEKTPUUECKYIO 1I€TIh, B PE3YJIbTATE Y€TO BOSHUKAET PEHTTEHOBCKOE MU3IyUYCHUE U
TEIJIOBast YHEPTHSI.

PeHTreHOBCKOE  W3IydeHHWE  TOJpa3feiseTcs Ha  TOPMO3HOE |
XapakTepucTHIeckoe. TOpMO3HOE N3TydeHNEe BOSHUKACT M3-3a PE3KOTO 3aMEIJICHUS
CKOPOCTHU AJIEKTPOHOB, UCITyCKAaEeMbIX BOJIb(PpAMOBOM CIUPAIIBIO.

XapaKkTepuCcTUYECKOE U3TYyUYEHNE BOSHUKAET B MOMEHT MEPECTPOMKHU AIEKTPOHHBIX
7



o0osiouek aromoB. O0a 3TUX BUAA 00Pa3yIOTCs B PEHTI€HOBCKOUM TPyOKE B MOMEHT
CTOJIKHOBEHHSI YCKOPEHHBIX AJIEKTPOHOB C aTOMaMH BemiecTBa aHoja. CHekTp
U3ITy4YeHUS] PEHTT€HOBCKOM TPYOKU IPECTABISIET COOO0M HATOKEHHE TOPMO3HOTO U
XapaKTEePUCTUYECKOTO PEHTI€HOBCKUX U3TyUEHUH.

OCHOBHBIE CBOMCTBAa PEHTIEHOBCKOIO M3JIyY€HHS M MPUMEHEHUE HX Ha
MPaKTHKE!

1. PeHTreHoBCKUE JIydu HEBUIUMBI JIJIsl BU3YaJIbHOTO BOCIIPUSITHS;

2. PentreHoBckoe wu3dMydeHHE oOO0damaeT  OONBIION  MPOHUKAIOIICH
CIIOCOOHOCTBIO CKBO3b OpraHbl M TKaHHW >KMBOI'O OpPraHM3Ma, a TaKXkKe IUIOTHbIE
CTPYKTYPBI HEXXUBOM IPUPOABI, HE IIPOITYCKAIOIIME JIyYd BUIUMOIO CBETA;

3. PeHTreHoBCKME Iy4yu BBI3BIBAIOT CBEUYECHHE HEKOTOPBIX XHWMHUYECKUX
COEIMHEHM, Ha3bIBaeMoe (DIIr0OpeceHIUECH.

— Cynbduasl IMHKA U KaAMUs QIIOOPECIUPYIOT KENTO-3€IEHBIM I[BETOM,

— Kpucramisl Bosibppamara Kanblus — PHOIETOBO-TOTYOBIM.

Ha 3TOM CBOICTBE OCHOBAaH MPUHLMI PEHTIE€HOJOTHYECKOrO ITPOCBEYNBAHUS
(PEHTreHOCKONMM), a TaKXK€ MPUHIMUN ACHCTBUS YCHIMBAIOIIMX SKPAHOB IpH
peHTreHorpadum.

4. PeHTreHOBCKHE JIyuu 00J1a1atl0T (POTOXUMHYECKUM JIEUCTBUEM: pa3jiararoT
COEJIMHEHHUs cepedpa C TaIOT€HaMH M BBI3bIBAIOT MOYEpHEHHE (POTOrpapuiecKux
Co€B, GopMUPYS H300pKEHUE HA PEHTITCHOBCKOM CHUMKE.

5. ®oToOXMMHYECKOE JCHCTBHE TaKXKe JIEKUT B OCHOBE (DOTOIO03UMETPUM:
PEHTI€HOBCKAs IJIEHKA, BCTPOEHHAS B JO3UMETPHI, IPU NPOXOKAECHUN YEpe3 HEE
PEHTI€HOBCKOTO M3JyYE€HHsS MEHSET CBOM IIBET, 4YTO IO3BOJISIET YCTAaHOBUTH
BEJIMYMHY JI03bl, OJYYEHHYIO PEHTIE€HOJOTOM BO BPEMS €r0 CHUCTEMaTH4E€CKOTO
oOyueHus npu paboTe B peHTTeHKaOUHETE.

6. PeHTreHoBcKHME JIydd NEPENal0T CBOK HHEPTUI0 aTOMaM M MOJIEKyJam
OKpYXalolllel Cpelibl, Yepe3 KOTOPYI0 OHHM MPOXOAST, MPOSBISAS MOHU3UPYIOIIEe
nevicteue. Harmpumep, npu npoxoKA€HUN PEHTT€HOBCKUX YUY€l 4epe3 KOMHATHBIN
BO3JIyX MPOUCXOAUT HMOHU3AIMS Ta30B, B pe3yjbTaTe 4ero oOpa3zyeTcss O030H U

OKCHJbI a30Ta.



7. NoHuzupyroliee CBOMCTBO MO3BOJISIET C MOMOIIIBIO T03UMETPOB ONPEIEIATh
KOJIMYECTBO U KAYECTBO PEHTIC€HOBCKUX JTy4Eil.

8. PeHTreHOBCKOE WU3Iy4YCHHE OKa3bIBa€T BBIPAKEHHOE OHOJIOTHYECKOE
JeHCTBUE B OOJNIy4EHHBIX OpraHax M TKaHIX: B HEOOJBIIMX J03aX CTUMYJIUPYET
0OMEH BEIIECTB, B OOJBIINX — MOXKET MPUBECTH K PA3BUTHIO JIYUEBBIX MOPAKEHUH,
a TaKkKe OCTPOM M XPOHUYECKOW JydeBoW Oome3Hu. buomormyeckoe CBOWCTBO
MO3BOJIAET MPUMEHATh PEHTTCHOBCKOE M3IIyYEHHUE ISl JICUCHHS OIYyXOJIEBBIX U
HEKOTOPBIX HEOITyXOJIEBBIX 3a001€BaHUN.

XapaKkTepUCTUKH PEHTI€HOBCKOTO U3ITy4YEHHUS.

Humencuenocms — KOJIWYECTBEHHAsI XApaKTEPUCTHKA PEHTIEHOBCKOIO
U3ITy4YEeHHsI, KOTOpasi BBIPAXKAETCs KOJMYECTBOM JIydel, HCITyCKAeMbIX TPYOKOW B
EAVHUIY BpeMEHHU. MIHTEHCMBHOCTb PEHTTEHOBCKOIO HM3IyYEHHs HU3MEpSETCS B
Musunamnepax. CpaBHUBasi €€ C UHTEHCUBHOCTBIO BUJUMOTO CBETa OT OOBIYHOM
JaMITbl HaKaJMBaHMsI, MOKHO MPOBECTH aHAJIOTHIO: Tak, jamma Ha 20 Barrt Oyner
CBETUTbH C OJIHOM MHTEHCUBHOCTBHIO, UJIU CUJIOH, a 1amna Ha 200 Bart — ¢ npyroi,
Ipyd 3ITOM KayeCTBO C€aMoro cBeTa (€ro CHeKTp) SBIAETCS OJIMHAKOBBIM.
MHTEHCUBHOCTh PEHTTEHOBCKOI'O M3JyYEHHs, IO CYTH, 3TO €ro KOJIMYECTBO.
Kaxx1plil 37eKTpOH cO34a€T HAa aHOAE OJHUH WJIM HECKOJbKO KBAHTOB M3JIyUYECHUS,
CJIEI0BATEIbHO, KOJIMYECTBO PEHTIEHOBCKUX JIy4Yeil PHU SKCIOHUPOBAHUU O0BEKTA
peryiaupyercst IyTéM U3MEHEHHUs KOJIMYECTBA 3JIEKTPOHOB, CTPEMSIIMXCS K aHOAY,
Y KOJIMYECTBA B3aUMOJICUCTBUI 3JIEKTPOHOB C aTOMAaMH BOJIb()paMOBOM MUIIIEHHU,
YTO MOXHO OCYIIECTBUTH IBYMsI Ty TSIMH:

A). I3MeHss cTeneHp Hakajla CIIUPaIM KaToJla MPU MOMOIIU MOHMKAKOLIETO
TpaHcopmaropa (KOJUYECTBO JICKTPOHOB, OOPA3YIONIUXCS MPU dSMUCCHH, OYyIET
3aBHCETh OT TOrO, HACKOJIbKO CHUJIBHO pacKkajeHa BoOJb(ppaMoBas CIHpalb, a
KOJIMYECTBO KBAHTOB M3TyU€HHUs OyIET 3aBUCETh OT KOJUYECTBA JIEKTPOHOB);

B). I3MeHsis BeMurHYy BBICOKOTO HAIPSIKEHUS, OIBOAMMOTO MOBBIIIAIOIUM
TpaHcHOPMATOPOM K MOTIOCaM TPYOKH — KaJo1y ¥ aHOAY (UeM BBIIIE HaIpsHDKEHHE
noaaércs Ha MoJitoca TPYOKH, TeM OOJIBIIYI0 KUHETHYECKYIO SHEPIHIO MOIYyYaroT

AIIEKTPOHBI, KOTOPBIE 3a CYET CBOEW SHEPIMM MOTYT B3aUMOJEICTBOBATH C
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HECKOJIbKUMHM aTOMaMH BEIIECTBA aHOJA ITOOYEPENHO; DJIEKTPOHBI C HU3KOU
HHEPruer CMOTYT BCTYIIUTh B MEHbIIIEE YUCIIO B3aUMOJICHCTBU).

NHTEeHCUBHOCTh PEHTIE€HOBCKOTO M3Ty4YEeHHS! (aHOJHBIA TOK), IOMHOXEHHAs
Ha BBIJIEPKKY (BpeMsi pabOThI TpYOKH ), COOTBETCTBYET IKCHO3UYULU PEHTTEHOBCKOTO
U3JIy4YEHUs, KOTOpasi u3MepsieTcsl B MAC (MIUIMaMIepax B CEKYHY). DKCIIO3UIIUS
— 9TO TMapaMeTp, KOTOpbIM, TakKe KaK M HMHTEHCUBHOCTb, XapaKTepHU3yeT
KOJIMYECTBO Jy4yeH, MCITyCKaeMbIX PEHTTEHOBCKOW TpyOKo#. Pasnuia coctout
JUIIb B TOM, YTO JKCIO3UIMS YUYHUTHIBAET €I U Bpems padoThl TpyOku (Tak,
Harpumep, eciu Tpyoka padoraer 0,01 cek., TO KOJIUYECTBO Jiydeit OyJeT O JHUM, a
ecin 0,02 cek, TO KOJUYECTBO Jyuyed OyJeT ApyruM — B JBa pasza OoJblie).
OKCHO3UIMSL M3JIYYEHUs YCTAaHABIMBAETCSA PEHTTEHOJOIOM Ha KOHTPOJBHOM
MaHeJId PEHTIC€HOBCKOrO ammapara B 3aBUCHMOCTH OT BHUJA HCCIEIOBaHUS,
pa3MepoB UCCIENYEMOT0 OOBEKTA U JUArHOCTUYECKOH 3a/1auu.

JKécmxkocmb — KaueCTBEHHasi XapaKTEPUCTUKA PEHTTEHOBCKOIO H3IyYEHUS.
N3mepsieTcst BEIMYMHOM BBICOKOTO HANpSHKEHUS HAa TPYOKE — B KHJIOBOJIBTAX.
Omnpenenser TPOHUKAIOUIYI0 CIOCOOHOCTh PEHTIEHOBCKUX Jydei. Perynupyercs
BEJTMYMHON BBICOKOTO HAMPSDKEHUS, MOJABOJUMOIO K PEHTTEHOBCKOW TpyOKe
MOBBIIAIOMIMM TpaHc(popmaTopoM. UeM Bbillle Pa3HOCTh NOTEHIMAIOB CO3JAETCS
Ha 3JIEKTpoAax TPYOKH, TEM C OOJblIEeH CHIIOW AJIEKTPOHBI OTTAJIKUBAIOTCS OT
KaToJla U YCTPEMIISIFOTCS K aHOJIy U TEM CUJIbHEE UX CTOJKHOBEHUE C aHOJIOM. Uem
CWIbHEE UX CTOJKHOBEHHE, TEM KOpoue [JIMHA BOJHBI Y BO3HUKAIOLIETO
PEHTT€HOBCKOTO M3JTyYCHUS W BBINIC MPOHUKAIOIIAS CIIOCOOHOCTh JAHHOW BOJIHBI
(MK )KECTKOCTh U3ITYUYEHHUSI, KOTOPAsl, TAK K€ KaK U UHTEHCUBHOCTb, PETYJIUPYETCS
Ha KOHTPOJIbHOM MMAHENW MapaMeTpOM HaNpsHDKEHUEM Ha TPYOKe — KMIIOBOJIBTAXKEM ).

Krnaccuduxkarus peHTTeHOBCKUX TPyOOK

1. I1o Ha3HaYEeHUIO

— JInarnoctuueckue

— TepaneBTuueckue

— 17151 CTpYKTYpHOTO aHaIn3a

— Jl1st IpOCBEYMBAHMS
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2. ITo KOHCTpYKITUHU

—ITo poxycHocTU: 0OAHO(POKYCHBIE (Ha KaTOJIEe OJIHA CIIUpaJib, & HA aHOJIE OJTHO
dbokycHOe MATHO); NBYX(hOKYCHBIE (Ha KAaTO/Ie IBE CIIMPAIN Pa3HOTO pa3Mepa, a Ha
aHoje Ba (DOKYCHBIX IISITHA);

— Ilo Tuny anona;

— CranmoHapHbIi (HEMOABUKHBIN);

— Bpamaromuiics.

PeHTreHoBCKHE JTydr MPUMEHSIOTCS HE TOJBKO B PEHTICHOIUATHOCTUYECKHIX
HEeJsX, HO TakKe M B TepaneBTHYecKkux. Kak ObUI0 OTMEUEHO BBIIIE, CITIOCOOHOCTh
PEHTIC€HOBCKOTO M3JIyUY€HHUsl TOJIaBIIATh POCT OIYXOJEBBIX KJIETOK TMO3BOJIIET
HCIIOJIB30BaTh €ro0 B JIy4EBOW TE€paAllUd OHKOJIOIMYECKUX 3a00JIeBaHUM.

B 3aBucMMOCTM OT THUINa aHOJA, PEHTIEHOBCKUE TPYOKH pa3UyaroTCs I10
KOHCTpYKIMU. B cuimy Toro, 4uro 99% KUHETHMYECKOW JHEPruu SICKTPOHOB
MEePEXOAUT B TEIUIOBYID DSHEPIHIO, BO BpeMs palbOThl TPYOKH TIPOUCXOIUT
3HAUUTEIHLHOE HarpeBaHUe aHOJ1a — YyBCTBUTEIbHAS BOJIb(PPAMOBAsi MHUIIICHb YaCTO
cropaer. OxJjaxaeHUe aHoJa OCYILECTBISIETCS B COBPEMEHHBIX PEHTTEHOBCKUX
TpyOKax MpH MOMOIIM €ro BpaileHus. Bpamatonuiics anon nmeetr Gopmy ucka,
KOTOPBIM pacmpeaessieT TeIIo IO BCE CBOEM MOBEPXHOCTH PAaBHOMEPHO,
MIPETATCTBYS JIOKATBHOMY TIEPErPEBY BOJIL(MPAMOBOI MUIIICHH.

KoHcTpyKIiusi peHTIT€HOBCKUX TPYOOK pazinyaeTcs Takke Mo (OKYCHOCTH.
doKycHOE MITHO — yYacCTOK aHOJla, HA KOTOPOM IPOMCXOJIUT TEHEPUPOBAHUE
pabouero Imyd4ka pPEHTICHOBCKOTO wu3mydeHws. llompasmensieTcs Ha peanbHOE
dokycHoe mATHO U dPdekTuBHOE (POKycHOe mATHO. M3-3a TOro, 4ro aHon
pacrnojoxeH noj yriioM, d3pdexkTruBHOE (OKYCHOE MATHO MEHBIIE, YeM peaIbHOE.
Pazmuunbie pasmepsl (POKYCHOTO TATHA WCIOJB3YIOTCS B 3aBUCUMOCTH OT
BEJIMUMHBI 001aCTH CHUMKA. YeM OoJbliie 001aCTh CHUMKA, TEM HIHUPE JOJKHO OBITh
(GbOKyCHOE ISITHO, YTOOBI TMOKPBITh BCIO IUTOMIAAh CHUMKA. OIHAKO MEHBIIEe
dbokycHOEe TATHO (OPMHUPYET JYUIIYI YETKOCTh H300pakeHwus. [loatomy mpwm

IMPpOU3BOACTBEC HEeOOJIBIIINX CHUMKOB HCIIOJIB3YCTCA KOPOTKasd HHUTb HakKajla Hu
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AJIEKTPOHBI HAIpPaBJISAIOTCS Ha HEOOJIbIIYI0 00JIacTh MUIIEHU aHO/a, CO3/aBas
MeHblee (POKyCHOE TISITHO.

2. Qbecneuenue paouauyuoHHOU 0E30NACHOCMU NPU  NPOBEOeHUU
PEHM2EeHO0102UYECKO20 UCC1e008AHUA HCUBOMHDBIX.

PeHTreHoBCckO€ 000pYyIOBaHHWE OTHOCUTCA K Kiaccy 00OpyJIoBaHUs,
TEHEPHUPYIOLEMY PEHTT€HOBCKOE U3ITyUYEHUE B LIESAX MEAULIMHCKON THATHOCTUKHU.

PeHTreHOBCKOE M3IyYEHHE MPEACTABISAECT MOTCHIMAIBHYIO OMACHOCTh U IS
NAlMEHTOB, U JJI1 ONepaTopoB. JIKiia, MpUMEHSIOIINE 3TO 000PYAOBaHUE, TOKHBI
UMETh CIleLUaIbHbIC 3HAHUSI, B COOTBETCTBUM C JIEHCTBYIOIIUMHU TPEOOBAHUSIMU U
MpaBUJIAMH.

PeHTreHoBCKHE Jyyd MNPEACTABISAIOT OMACHOCTh I MHalMeHTa U JPYrux
JIML, €ClI HE COOIIOAAIOTCS MpaBUila 3KCIUTyaTallUd PEHTIC€HOBCKHUX YCTaHOBOK.
[To 3Tol mpuyMHE, METOMBI 3alIUThl OT U3JIYYEHHS] HMEIOT MEPBOCTEIEHHOE
3HaueHne. OHU JTOJKHBI HEYKOCHHMTENIbHO COOJI0JAThCA.

1. CobmronaiiTe OUCTaHIMIO OT MCTOYHMKA H3iIydeHus. Jloza oOmydyeHus
yObIBa€T OOpaTHO MNPONOPUMOHANIBHO KBaJpaTy pacCTOSHUS OT HMCTOYHMKA
U3y4eHUs, T. €. YABOCHUE PAcCTOSHUS OT MCTOYHMKA OClabiseT u3ayuyeHue B 4
paza, yTpOEHHUE pacCcTOsIHUA 0Cia0seT u3ydyeHue B 9 pa3 u T. 1.

2. JlenaiiTe KCMO3UIIMN MAKCUMAJIBHO KOPOTKUMHU (HACKOJIBKO HEOOXOIUMO).
Jlo3a oOdy4yeHHsT TpPSIMO MPOMOPLMOHANIbHA BPEMEHU OKCIO3MLIUH, T. €.
COKpAIllEHHE BPEMEHH SKCIO3UIMHU BABOE, YMEHBILUT BJIBOE U 103y O0JyUEHHUS.

3. Vcnionp3yiiTe 3alUTHBIC SKPAHbI U OJCK Y. 3alUTHBINA (PaKTOp BO3pacTaeT
HKCIIOHEHUIUAJIBHO C TOJIIMHOM 3aIlMUThl. DTO O3HAYaeT, YTO JIBA CJIOS 3ALLUTHI C
ocnabnennem 0,5 KaxJIblii yMEHbILIAIOT BO3ICUCTBUE U3TyUeHUs B 4 pa3a, TpU CJI0s
—B 8 pa3, a 10 cinoeB — B 1000 pas. [Ipu mpoBeaeHnn HcClIea0BaHUMN, HEOOXO0IMMO
0co00€ BHHMAaHHE YAEIUTh 3aLIUTE KPUTUUECKUX OPTaHOB MalMeHTa (MIPUMEHSTh
3allMTHBIE SKpaHbl UK GapTykK). [IpumMeHeHne cpencTB MHAMBUTYAIbHON 3aIUThI
00s3aTe€bHO, €CIIM TpU  TPOBEACHUM PEHTTEHOJOTUYECKUX HCCIEeI0BAaHUMI

NnepcoHall HaXOJUTCA B IIPpOLCAYPHOM KaOMHETE.
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4. Huxorma He HaxoAauTeCch B MPSIMOM PEHTIEHOBCKOM Iyuke. Jlo3a oOT
npsSIMOT0 M3JydeHus: npuMmepHo B 10 pa3 mpeBbImIaeT 703y OT BTOPHUYHOTO
u3inyueHus. OOBIYHO, SKCHO3UIIMS  MNPOU3BOAUTCA, KOrJa  MOJIb30BaTelb
HaxXOJWTCS  3a 3alllMTHBIM S3KpaHOM. [Ipu HaXOXJIEHWH B HEMOCPE/ICTBEHHOMN
O0mm30ocTH  OT 00OpYyAOBaHUSA, HEOOXOAMMO KCIOJIb30BATh WHIUBUIyaJIbHbIC

CpEICTBA 3aIlUTHI.
3. Memoowl penmzen0,102u4ecKo20 Uccie008aHUA HCUBOMHDBIX .

MeTonuka peHTT€HOJIOTMYECKOT0 UCCIIETOBAHUS 3aKI0YAETCS B CIIEIYIOLIEM:
YKMBOTHOE YKJIABIBAIOT Ha CIICLMAJIBHBIA CTOJ B HY)KHOM IO3ULMHU. XapakTep
NO3ULMU ONpeaeNsieTcs] N30paHHbIM HANPABJICHUEM XO0/1a PEHTT€HOBCKHUX Jy4eH.
Hcnonb3yloT TpH B3aMMHONEPIECHIUKYJSPHBIX HANpPaBJICHUs: CaruTTaldbHas
OPOEKIMs, KOIrJa Jy4d HIyT BEHTPOJOPCANBHO (THpsMas 3aaHsAs) WU
JIOPCOBEHTPAIBHO (MpsAMasi nepeansis); ppoHTadbHas MPOEKLHs, KOrja Jyd HAET
crpaBa HajeBO (JieBas OOKOBasl) WJIM clieBa HampaBo (MpaBas OOKOBasi); oceBas
(akcuasibHas) IPOCKIIUSI, KOTIa JTyd HAMPABJICH MO MPO0JIbHOM OCH.

[Ipu BBITIOJIHEHUM CIIOKHOM YKJIAJIKH I OECIIOKOMCTBE KUBOTHOTO CIEAYET
IIpEIBapUTEIILHO BBECTU EMY CEJaTUBHBIE cpelcTBa. KacceTy ¢ miIeHKo! KilaayT Ha
CTOJl TpPsIMO TMOJ >KMBOTHOE, NOJA 00jacTh wucciaeaoBanus. CrenuaabHbIM
yKazarejeM MOMEUaroT MPaByIo U JIEBYIO CTOPOHBI. LleHTpupytor TyOyc anmapara,
yCTaHABJIMBAIOT 33JJaHHOE (DOKYCHOE PAaCCTOSIHUE U pa3Mephl N0JIs peHTreHorpaduu
B COOTBETCTBUU C pa3MepamH KacceTbl. YeM MeHblle Moje peHTreHorpapuu, TeM
MEHBIIIE PACCESIHHOE U3TyUYCHHE U TEM pe3ue n300paxenue!

®doKycHbIE pacCTOSAHUS (CM) ISl peHTreHorpaduu pa3IudHbl.

CHumku 3y60B — 18
CHHMKHU KeNyKa U KUILIEYHUKa armapare ajisi peHTreHockonuu — /0
Cuaumku kocreit — 100
CHuMKu nerkux u cepama — 150
Nx Henb3s NpoOU3BOJIBHO MeHATh! BenuunmHa (QOKYCHOro paccTosHUS

OTpeensieTcsl TPeOOBaHUSAMHU MOJTyUYEHUSI MAaKCUMaIbHO PE3KUX U300pasKEHUH.
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JKuBOTHOE BO BpEMsI KCIIOHUPOBAHMS CHHUMKA JOJDKHBI YAECPKHUBATh €r0
BJIAJEINbIIbl, MPEIBAPUTEIHHO HAJEB NPOCBUHIIOBAHHBIA PE3WHOBBIN (DapTyk u
nepyatku. [lapaMeTpsl 3KCIIOHMPOBAHMS 3aIMCBHIBAIOT B CIELMUAJbHBIA KypHAaI
PEHTIeHOJIOTUYECKUX HCCIEAOBAaHUM (B JKypHaJle JOJIKHBI OBITh OTpa)KEHbBI
VCCJIEIOBAHMUS, 1aTa, TAHHBIE O KUBOTHOM, 00JIACTh UCCIIEI0BAHNUsA, €€ TOJIINHA U
IpOeKIUsl 00JacTH, MapaMeTpbl IKCIIOHUPOBAHMS, Pa3Mep KacCEThl, 3aKII0YEHUE
pEHTreHojiora u ero noAnuck). Ilopsamok BKIIOUEHUs amnmapara TaKoB: BpallleHHUe
aHoja (packpyTka) — HaKajl KaToJia — BEICOKOE HaIPSKEHUE.

BckpbIBaloT KacceTbl W MPOSIBISAIOT IUIEHKY B CIEIUAIbHO 3aT€MHEHHOMN
KOMHATe TIPU 3€JICHOM WJIM KpacHOM cBeTe. Bpemst mposiBieHus u300paxeHus: B
CTaHJAPTHBIX PaCTBOpax 3-5 MHMH, BpEMS IIPOMEKYTOYHOTO IPOMBIBaHUsA B BoJE 15
C, BpeMs (UKCUPOBaHUS U300paKeHUS 7 MUH, BTOPUYHOE OTMBIBAHUE TUICHKHU B
npoToyHOM Bojae He MeHee 30 wmuH. I[IposiBIEHHBIE W OTMBITBIE CHUMKH
BBICYIIMBAIOT. V3y4eHHIO NOMJIEKAT TOINBKO BBICYLIEHHBIE CHHMKH XOPOLIErO
kKauecTtBa. M3o0pakeHHe HEYTOBICTBOPUTEIHLHOTO KauyeCTBa HE MOXKET OBITh
OLICHEHO U OOBIYHO BBI3BAHO HEPE3KOCTHIO PUCYHKA U CJIa00 KOHTPACTHOCTBIO.

IIpoBeneHne wucCcaeIOBaHUKW MO CTAHJAPTHOM METOAUKE 3HAYUTEIIBHO
o0Oneryaer MNPEEeMCTBEHHOCTh B  JHMArHOCTUKE TMPU  KOHCYJIbTUPOBAHUU
PEHTIEHOBCKUX CHHUMKOB B Pa3JIMYHBIX JICYCOHBIX YUPEKIACHUSIX. YUTOOBI
M300paKEHHE Ha PEHTreHOrpaMmax ObLJI0 y3HABA€MbIM, IPU HCCICTOBAHUU
OTIEIBHBIX OOJacTell Tela NPUMEHSIOT CHeluaibHble YKIAAKd (TIO3UIUN)
YKUBOTHOTO, /ISl KOTOPBIX OTPe/IeICHBI M YHU(DUIIUPOBAHBI PEHTTEHAHATOMUYECKIE

JACTalIu.

4. Penmeenoouacnocmuka 3a00neeanuil KOCHIHO-CYCMAGHOU

cucmembl HCU6oOnHbvlX.

PeHTreHoqnarHoCTu4eCKu METOI — OCHOBHOM METO/I BBIABIICHUS MIEPEIIOMOB

H BBIBUXOB.
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Nmeetcs TpHU PCHTI'CHOJOIMYCCKHUX CUMIITOMA IIEPCIIOMOB — JIMHUA II€PCIOMa,
CMCIICHHUEC OTJIIOMKOB, I[e(bOpMaHI/IH koctu. Ha cHnMkax MOI'yT OBITH IMpCaACTAaBJICHBI

BCC 3TH CUMIITOMBI HJIN OIIPCACICHHBIC UX COUCTAHUAX.

Jlunus mepenoma MPEACTaBISET COOOUM JIMHEHHOE MPOCBETICHHE KOCTHOM
CTPYKTYphl HA MECTE€ TMOBPEXKICHHUS KOCTM W COOTBETCTBYET YYacTKy ee
paszpyuienus. [lonoxeHue JNHHUM TeperaoMa ONpeNessseT €ro HauMEHOBAaHHE.
[TepenoMbl MOTYT OBITHh TIOMIEPEYHBIMH, KOCBIMH, KOCOIIOIIEPEYHBIMU M
BUHTOOOpa3HbIMU. JloKanu3alus JIMHUAY TepeioMa B MOJIOCTU CYCTaBa OIMPEIeIIsIeT
MOHSATUE — BHYTPUCYCTaBHOM niepesioM. [Ipu 0ckombUaThIX HIIM MHOTOOCKOJIBYATHIX
nepesioMax OTMedYaeTcs JBE WM OoJiee JTUHUU IepesioMa U 00pa30BaHUE OJHOTO
WM HECKOJIbKUX KOCTHBIX OCKOJIKOB. (IIpu wm3oiampoBaHHOM TmiepersomMe KOCTH
BCETJla UMEETCs 1Ba OTJIOMKA. YHCII0 KOCTHBIX OCKOJIKOB MOYKET OBITh Pa3IUYHBIM).

B psae ciaydaeB nepeaomM MOXKET COMPOBOXKAATHCA CMEUIEHUEM OTJIIOMKOB —
HapylIeHUEM HX MPaBWIBHOTO PACHOJIOKEHMs. Pa3nnyaroT TpU TUIA CMEIICHUS
OTJIOMKOB — MO IIUPHUHE, MO JJIMHE U MO YIJIOM.

[Ipu cMelieHnH OTIOMKOB IO IIUPUHE UX MPOJOJIbHBIE OCH HE COBMAAAIOT
JIpyr ¢ JPyroM, OCTaBasCh MPU STOM MapaJICIbHBIMU. XapaKTep CMEIICHUS
OTJIOMKOB OIIPEJIENSECTCS €r0 BEIUYMHON U HalpaBieHUEM cMelleHus. CMeleHne
Bcerjia (pukcupyercs 1o MnojoKeHUIo TUCTAIbHOTO OTJIOMKa. BenmnurHa cMmenieHus
OOBIYHO COOTHOCUTCSI C IIMPUHOW KOCTH, TaK KakK 3TO HMEET OINpelesICHHOE
MpakTUYeCKoe 3HaueHue. Hampumep, cMmereHue OTIOMKOB MO mupuHe Ha 1/3
JMaMeTpa KOCTH.

Hamnpapienue cMelleHns: onpenenseTcsl TakKe MO MOJ0KEHUIO0 TUCTAIBHOTO
oTJIoMKa. OH MOET CMECTUThCS KIIeper, K3a11, KHAPYkU (JaTepaibHO), KHYyTpU
(MeauaabHO) WM OJHOBPEMEHHO B JIBYX HAIPABJICHUSX, HallpuMep, KOepeau u
MeauanbHo. OOIMas XapaKTepuCTUKa CMEIICHHSI OTJIOMKOB IO IIUPUHE, TaKUM
00pa3oM, MOXET ObITh, HAIPUMEP, CIEAYIOLEH: CMEIIEHHE OTIIOMKOB MO HIUPHUHE

Ha )2 [uamMeTpa KOCTH KHapy»KU U KIIEPEaH.
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[Ipn cmenieHUM OTIOMKOB TOJ YIJIOM HMX MPOJIOJbHBIE OCH CTaHOBSITCS
HemnapavieIbHBIMU APYT IPYTy. XapakTep TAKOTO CMEIIECHUS TaKXKe ONMpeesieTcs
€ro BEJIMYMHOW U HampaBieHueM. OO0beM CMEIEHHs OLICHUBAETCS MO BEJIMYMHE
YTJIOBOTO TMEpEeMENIeHUsI NUCTAIBHOTO OTIOoMKa. HampaBieHue — 1o mojoeHuto
BO3HUKIIIETO B pe3ysbTaTe cMelleHus yria. Hanpumep, cMenieHrue OTIOMKOB MO/
YTJIOM, OTKPBITBIM Krepeau Ha 15-20 rpaaycos.

CwMmellieHre OTIOMKOB M0 JIJTMHE MOXKET OBITh JIBYX THUIIOB — C PACXOXKJICHUEM
U 3aX0XKJACHUEM OTJIOMKOB. IIpu pacxoxJaeHWU OTIOMKOB MEXKIYy HX KpasMu
BO3HMKAET JAMACTa3, B KOTOPOM MOT'YT HaXOJIUThCS MATKUE TKaHU (MHTEPIO3UIINSA).
[Ipu cMeleHnH ¢ 3aX0XKIECHUEM OTIOMKOB MEPBOHAYAIIBHO BOZHUKAET UX IMOJHOE
CMEIIEHHUE TI0 MIMPHUHE, a 3aTEM MPOJO0JIbHOE mepemelieHue. B pesynbrare 3Toro
MPOUCXOIUT YKOPOUYEHHE KOHEYHOCTH. (CMeIIeHHe OTJIOMKOB MOXKET OBITh
KOMOMHUPOBAHHBIM, KOI/Ia OJHOBPEMEHHO OTMEUAETCsl HApyUICHUE IMOJOXKCHUS
OTJIOMKOB TIO IIIMPUHE, 110 JUTMHE U MO/ YTJIOM.

B HEKOTOpBIX cilyyasix, KOrjJa CMEIICHUE OTJIOMKOB MHUHHUMAJIBHO, JIMHHS
nepeaomMa MOXKET ObITh HE BUHA. DTO CBA3AHO C €€ CJIOKHBIM PACIIOI0KEHUEM 10
OTHOIIEHUIO K PEHTT€HOBCKOM TUICHKE. B TakuX cUTyaIusx MOXKeT ObITh OTMEYEHa
nedopMaisi KOCTU B MecTe ee ToBpexiacHus. [Ipu BwisiBIeHUU aedopmanuu
BO3HUKAET 000CHOBaHHOE MO03pPEHNE Ha TIEPEIoM, KOTOPOoe TpeOyeT NaIbHEHIIIETo
oOcnenoBanus nysi Oojee yOeAWTENbHOW JMArHOCTUKUA TOBPEXKICHUS  KOCTH.
Kpome Ttoro, nedopmarusi KOCTU MOKET ObITh OTMEUYEHA MPU KOMIIPECCUOHHBIX
nepesioMax Tel MO3BOHKOB, OCOOCHHO y TMAaIMEHTOB MOJIOJIOTrO Bo3pacta. B aTom
cllydyae KOCTHAasi TKaHb KaK OBl «CMHUHAETCs» (KOMIPEMHUPYETCs), a KOCTHBIC
OTJIOMKHU HE BO3HHUKAIOT.

Kak BaMm M3BECTHO, KOCTH B JIETCKOM BO3PacTE CYIECTBEHHO OTIMYAIOTCS IO
CBOEM CTPYKType€ OT KOCTE€H B3pOCIHBIX JIOACH. OTH OTIWYUS ONPEICIISIOT
OCOOCHHOCTH TpaBMAaTHYECKUX HU3MEHEHUU. Y MOJIOABIX OCOOeH, Hepeako,
pa3BUBAIOTCS AMU(PU3COTU3bl — HAPYIIEHHWE IIEIIOCTHOCTA KOCTH Ha YpPOBHE

POCTKOBOTO MeTadu3apHON WK anodu3apHod Xpsila.
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ITpu »snuduszeonuse IUHUM TMepelioMa U OTJIIOMKOB (PAKTUYECKH HET.
Otmeuaercss auiib AedopManusi KOCTH B PE3YJbTaTe CMEIIEHUS KOCTHBIX
¢parmentoB. Kpome Toro, y pacTymux OpPraHH3MOB MOTYT OTMEUYaThCs
IIOAHAJKOCTHUYHBIE IEPEJIOMBL. B 3TOM cityyae — nepesioM, Kak I0JIHOE HapyLIeHUE
[EJIOCTHOCTH KOCTH, BOSHUKAET TOJBKO B IIEHTpaIbHOM ee yacTu. [lepudepuueckue
OTJZIEJIbl KOCTM MUHEPAJIM30BaHbl B MEHBIIIEH CTEIIEHHU, YEM LIEHTPAJIbHbIE. B crity
ATOrO0 OHU HE JIOMAIOTCS, a «PAaCTATUBAIOTCS» U AePOPMUPYIOTCA, MPEMSITCTBYS
00pa30BaHUIO CMEIIEHHUS OTJIIOMKOB. Takod NEepesioM MNPUHATO €IIe€ Ha3bIBATh
IIEPEJIOMOM II0 THUILY «3€JICHOW BETOUKN.

PEHTreHOBCKMM INPU3HAKOM BBIBUXAa B CYCTaBE SBIACTCS IIOJIHOE WU
YAaCTUYHOE Pa3bEeINHEHUE CYCTaBHBIX IOBEPXHOCTEM.

[Tpu maTojormyeckoM mepesoMe B 00JACTH KpaeB OTIIOMKOB OTMEYAIOTCS
NPU3HAKU 3a00JIEBaHMs, KOTOPOE IMPHUBEIO K JOKAIBHOMY WIH CHCTEMHOMY
CHIDKCHHIO IIPOYHOCTH KOCTM. Yamie Bcero 3TO0  AECTPYKTHUBHBIE — HII
JUCIUIACTUYECKNE W3MEHEHUs (TIepBUYHbIE WM BTOPUYHBIE OMyXO0JIH, (GUOpPO3HbIE
JUCIIa3UU, KOCTHBIE KUCTHI).

Jlis  OorHecTpenbHbIX NEePeOMOB (IIEPEIOMOB, BO3HHUKIIMX B pE3yJbTaTe
MOBPEXJICHUS KOCTH OTHECTPENbHBIM OPYJIHUEM) XapaKTEepPHbl HETUINHYHOCTh
pPacnoJIOKEHUs] MTOBPEXKICHUS, a Takke, OObIYHO, OOJIBIIOE KOJIMYECTBO MEJIKMX
KOCTHBIX OCKOJIKOB. Kpome Toro, Heo0X01MMO UMETh B BUY, UTO TAKHE MEPEIOMbI
Bcerga ObIBalOT OTKPBITBIMM, a 3HA4UT WHOUUUPOBAHHBIMU. OMacHOCTh
OCJIO)KHEHHUSI B BUJE OCTEOMHENINTAa KpaeB OTIOMKOB B 3TOM CIIy4ae OCOOEHHO
BEJIMKA.

CUMIITOMBI U3BMEHEHUSI KOCTHOM CTPYKTYPHI.

1. Ocreonopo3 camblil pacnpOCTPAHEHHBIM PEHTTEHOJIOTUYECKUN CHUMIITOM
U3MEHEHUH KOCTHOM CTPYKTYpbl, OTMEYAaeMbld MpPU MHOTUX 3a00JeBaHUAX
pa3IMYHOM HSTHOJOTUM — BOCHAIUTENBbHBIX, OIMYXOJEBbIX, JTUCTPOPUUECKUX
nporeccax. [Ipu ocreonopose MpoUCXOUT YMEHBIICHUE YHUCIa KOCTHBIX OalloK B
enuHuLe obObema KocTd. CHMNOTOM pa3BUBAETCS B PE3yJIbTaTe€ HAPYIIECHUS

HOPMAJILHOTO COOTHOIIEHHUS PadOThl OCTEO0JaCTOB W OCTeoKiacToB. DyHKIMsA
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OCTEOKJIACTOB MPe00JIaIaeT, U KOCTh TEPSAET YaCTh CBOEH MUHEPATIbHOM MJIOTHOCTH.
B pe3ynbrare Ha peHTreHOTpaMMax BOSHUKAET YBEJIMUYEHUE MTPO3PAYHOCTH KOCTHOM
CTPYKTYphl, @ B JAJUHHOW TpyOuaTOW KOCTH pACIIMPSETCS KOCTHO-MO3TOBas
MOJIOCTh U CY>KaeTCsl KOPTUKAIBHBIN CIION.

OcTeonopo3 B 3aBUCHMOCTH OT CBOE€H MNPHUPOABI U MPOJOJKUTEIBHOCTH
NPOSIBJICHUM MOXET OBbIThb pPAaBHOMEPHBIM, MATHHUCTBIM, OIPAHHYEHHBIM,
pacnpocTpaHEHHBIM, CETMEHTAPHBIM, CUCTEMHBIM.

OcTeonopo3 B 3HAUYEHMH CUMITOMa HE HAA0 IMyTaTh C CaMbIM
pacnpoCTpaHEHHbIM CHUCTEMHBIM 3a00JIEBaHHEM CKEJIeTa, KOTOpOE TaKXKe
Ha3bIBaeTCs «ocTeonopo3». Ilpu 3Toi Oose3HH, UMEIOLIEH CIOKHBIM MaTOreHes,
OCTEOMOPOTUYECKNE U3MEHEHUSI HOCAT CUCTEMHBIM XapakTep, TO €CTh MPOUCXOIAT
BO BCEM CKEJIETE€ M MOTYT COIPOBOXKIAThCS IEPEIOMaMU KOCTEW B pe3yJibTaTe
CHW)KEHUS UX MPOYHOCTH.

2. Ocreomayanus — pa3MsardyeHue Koctu. B pesynbrate HapyueHus GyHKINUN
0CTE00JIACTOB TPOIIECC BOCCO3/IaHUS HOBOW KOCTHOW TKaHHW (PEeMOAEIUPOBAHUS)
HapylaeTcs. BHOBb BO3HHMKAIOIIAsl KOCTh MUHEPAIU3UPYETCS B MEHbILIEH CTEINEHH,
4yeM 00bIYHO. B crily 3TOro KocTHasi TKaHb TEPSET CBOM HOPMAJIbHBIE MEXaHUYECKUE
CBOMCTBAa M CTAaHOBHUTCS HM30BITOYHO MJIACTUYHOW. B pesynbTare ocreomansuuu,
IOMUMO YBEJIUYEHHUS PEHTIeHOIIPO3PAYHOCTH KOCTH, BO3HHMKAIOT
nedopMallMOHHbIE M3MEHEHUN KOCTeH, KOTOpbIE MpPU 3TOM MOTYT JyrooOpa3HO
UCKpUBIIATHCS. Hanbosee sspkuM npuMepoM, COITPOBOKIAIOIIUMCS OCTEOMATISLIUEN
SBJIIETCS PAXUT.

3. OcTeocknepo3 TakkKe SBISETCA YaCTbIM PEHTIEHOAUArHOCTHYECKUM
CUMIITOMOM, BO3HHMKAIOIIUM TPHU PA3IUYHBIX 3a00JIEBaHUSX KOCTEW U CyCTaBOB.
[Ipu ocTeockiiepo3e, B MPOTUBOMOJI0KHOCTh OCTEONIOPO3Y, OTMEUYAETCS YBEJINUEHUE
qucia KOCTHBIX 0ajoK B €AuHHUIIE 00beMa KOCTU. ITO MPOUCXOJUT B PE3yJIbTaTe
npeoOiaganus GyHKIUKM OcTeoKsIacToB. KocTh cTaHOBUTCS O0Jjiee MIIOTHOM, YEM B
HopMe. KOCTHOMO3roBBI€ MONTOCTH CY>KUBAIOTCSI MIIH TIOJTHOCTHIO OOJIUTEPUPYIOTCHS,
KOMITaKTHBIA KOCTHBIN cJ10i paciupsiercs. OCcTeocKiiepo3s, ABISIOMUNICS, 0 CYTH,

IMPOTUBOIIOJIOKHOCTBIO  OCTCOIIOPO3d, TAKKC MOKCT OBITh PaBHOMCPHBIM,
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IATHUCTBIM, OTPAHUYEHHBIM, PACHPOCTPAHEHHBIM, CUCTEMHBIM. B oTiauume ot
OCTEOIOpO3a, KOTOPBIM YacTo SBISETCA pPAHHUM CHUMIITOMOM  OOJIE3HH,
OCTEOCKJIEPO3 OOBIYHO CTAaHOBHUTCS PE3YJIbTATOM MPOAOKUTEIBHOIO TEUYECHHUS
3a00JIeBaHusl, TIOCKOJIbKY JUJIsl €r0 Pa3BUTHUS HEOOXOAUMO 0o0Jiee 3HAUYMTENIbHOE
BpEMS.

4. JlecTpykuusi — pa3pylui€eHUE KOCTH C 3aMELIEHUEM €€ Ha MaTOJOTMYECKYIO
TKaHb. [ecTpyKIns IpakTUYECKU BCET/IA SBISIETCA PE3YyJIbTATOM BOCHAIUTEIBHOTO
IIPOIIECCA, 3JI0KAYECTBEHHOM OIyXOJIM WIIM aCENITHYECKOTO HEKpo3a. B pesynprare
JECTPYKLIMM Ha OIPEIAEICHHOM YYaCTKE KOCTH HCYE3aeT €€ PEHTICHOBCKOE
otobpaxenue. Kak npaBuiio, pa3BUTHIO JECTPYKLUU IPEAIIECTBYET OrPaHUYECHHBIIHI
ocTeonopos. JleCTpyKTUBHBIE U3MEHEHHSI MOTYT JIOKAJIM30BaThCS B KOPTUKAIBHON
KOCTHOM TKaHM, ryOYaTOW KOCTU WJIM 3aXBaThIBaTh BCE €€ dJIEMEHTHI. JlecTpyKius
Yale BCEro B TOM WJIM MHOM MEpE COYETAETCS C MPOSIBICHUSMH OCTEONOpPO3a,
OCTEOCKJIEpO3a W JPYrMX CHMIOTOMOB, O KOTOpPBIX peub Oyner uaru Huxke. B
ClIy4dasX, KOrjJa  JECTPYKTMBHBIE H3MEHEHMSA  CYLIECTBYIOT B  KOCTH
IPOJOJKUTEILHOE BPEMS, OHHM COIPOBOXKIAIOTCS OCTEOCKIEPO30M MK (M)
TUIIEPOCTO30M PA3JIUYHON CTENIEHU BBIPAXKEHHOCTH.

5. CexBectpamusi. B pe3ynbraTre pa3sBUTHS JOECTPYKTHBHBIX HW3MEHEHHM
HEPEIKO MOYKET BO3HUKATh OTTOPKEHUE YUYACTKA KOCTH OT OCTAJIBHBIX €€ OTIEIIOB.
B Takux ciyyasx B IOJIOCTH JECTPYKLMU OTMEYAeTCsd Y4YaCTOK W3MEHEHHOU
KOCTHOW TKaHW, KOTOPBIM Ha3bIBAIOT CeKBeCTpoM. CekBecTpalus XapakTepHa s
BOCHAJIUTEIbHBIX U3MEHEHUN KOCTH Pa3IMYHON npupoasl. [Ipy 310KaueCcTBEHHBIX
OITyXOJISIX, HAIIPOTUB, CEKBECTPBI HUKOTAAa He oTMedaroTcs. COCTOsIHME CeKBecTpa
MOXET XapaKTepU30BaTh IPUYMHY BOCHAJEHUS WIA  MPOJOJIKUTEIBHOCTD
naToJIOTHYECKoro mpoiecca. Tak, Hapumep, Uit TyOepKyJie3a KOCTH XapaKTepHO
oOpa3oBaHHE «MSTKOTO» CEKBECTpa, BHJl KOTOPOTO Ha PEHTIEHOIpaMMe
CPaBHUBAIOT C «TasIMM caxapom». [Ipu XpoHHYECKOM OcTeOMUENUTEe, HA00OPOT,
CEKBECTP OOBIYHO 3HAYUTEJBHO YIJIOTHEH U XOPOILIO 3aMETEH Ha CHUMKAaX.

6. IlepuocranbHble HanoOXKEeHUSA. B HOpMeE, Kak Bbl 3HaeTe, HAAKOCTHHIA Ha

PEHTTCHOI'paMMax HC BUAHA.
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[Ipu HEKOTOPBIX 3a00JIEBAHUSAX MPOUCXOIUT AKTUBU3ALIMS HAAKOCTHUIIbI, OHA
HAaYMHAET MPOAYLHPOBATH KOCTHYIO TKaHb, KOTOpas CTAHOBUTCS BUIAUMOM Ha
CHUMKax. B pesynbrate Ha peHIT€HOrpamMmax, B 30HE, TIJ€ HMEIOTCA
MaTOJOTUYECKUE U3MEHEHHUS], OTMEYAETCS JOMOJHUTEIBHOE YIUIOTHEHUE O KPAKO
KOCTU. OTO — IMEPUOCTAJIbHBIE HaJOXKeHHA. Yamie BCEero OHU CBS3aHBl C
BOCITIAJICHUEM KOCTHOW TKaHH. B Takux ciy4asx WX NPUHATO Ha3bIBaTh
nepuocTUTOM. [lepuocTUT MOXKET OBITh JIMHEWHBIM, CIOHCTBIM, 0aXpoOMYaTbIM.
XapakTep NEpPHOCTAIBHBIX HAOKEHUM 3aBHCUT OT Xapakrepa BocnaieHus. [lpum
3JI0KQYECTBEHHBIX OMYXOJSIX TaKXe MOTYyT BO3HHMKATh IOJOOHBIE W3MEHEHUS,
OJTHAKO, OHU MMEIT HHYI mpupoay. OOBIMHO OTMEYalOTCs KpaeBbIE,
IPUTIOAHSATHIE» MEPUOCTAIbHBIE HAIOXKEHUS (Ha TPAaHULE OIyXOJU M 310POBBIX
TKaHEel), HaJIO’)KEHUs, UMEIOIINE JTyYUCThIA XapakTep U OOBI3BECTBIICHUS B TKaHU
caMoM onyXxoiu. Takne n3MEHEHUs B LIEJIOM IIPUHSATO HA3bIBATh IIEPHOCTO30M.

CuUMITOMBI U3MEHEHHUSI pa3MePOB U (HOPMBI KOCTH.

['mnepocro3. IlepuocranbHble HANOXKEHUS BOCHAJIUTEIBHOM MPUPOIBI,
CYLIECTBYIOIIME B TEUECHHE IPOJOJDKUTEIBHOTO BPEMEHH, MOTYT MOCTENEHHO
CIIMBATHCS, ACCUMUJIMPOBATh C KOCTBIO, CTAHOBACH €€ YacCTbIO U IIPUBOLA K €€
nedopmar. Kocts npu 3T0M HepaBHOMEPHO paciupsercs. ['unepocto3 Bcernaa
COMPOBOXKJAETCA OCTeockiepo3oM. O0a 3TH CUMIITOMA CBHUAETEIbCTBYIOT O
IPOAOKUTEILHOM, OOBIYHO XPOHUYECKOM TEUEHHUH 3a00JI€BAHUS.

8. KoctHas atpodusi. B HEKOTOpBIX ciyyasx B pe3yJibTaTe MaTOJIOTHYECKUX
VW3MEHEHUW MPOUCXOAUT YMEHBILICHUE PAa3MEPOB KOCTHU. Yaile BCEro MpUYMHON
3TOr0 CTAHOBHUTCS HAPYLICHUE HOPMAJIBHOM HWHHEPBAMM KOCTHOM TKaHU. B
pe3yabTaTe pa3BUTHs KOCTHOM aTpouu y JeTel B IpoLiecce pa3BUTUS MTPOUCXOIUT
OTCTaBaHME POCTA KOCTU U YMEHBILICHNE €€ JUIMHBI U IIMPHUHBL. [Ipy BO3HUKHOBEHUHN
ATUX U3MEHEHHU y B3POCIBIX OTMEYAETCA YMEHbLIEHNE MUPHUHBI KocTer. KocTHas
atpodust BcerJa COMPOBOXKIAETCS PACHpPOCTPAHEHHBIM WM  PErHOHAPHBIM

PaBHOMEPHBIM OCTEOMIOPO30M.
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9. Ocreonusuc. PaccacbiBaHMe OrpaHHYEHHOTO Y4yacTKa KOCTH 0e3
MOCJIEYIONIETO 3aMElIeHHs] €€ APYyrod TKaHblo. BO3HUKAET Mpu BBIPAXKEHHBIX
HEHPOTPOPUICCKUX HAPYIICHHSIX.

10. B3ayTue kocTtu — orpaHuyueHHas aedopmaiusi KOCTU 3a c4eT 00BEMHOTO
SHJOCTAJIBHOTO O00pa30BaHMs JIMTHYECKOTO XapakTepa J00pOKaueCTBEHHOMU
TIPUPOJIBL.

CUMNTOMBI TATOJIOTUYECKUX U3MEHEHHI CyCTaBOB.

[Ipy maToJOrMYECKUX H3MEHEHUSX CYCTaBOB MOTYT OTMEUAThCsS KaK YiKe
3HAKOMBIEC BaM CUMIITOMbI, UMEIOIINE HEKOTOPhIE OCOOEHHOCTH, TaK U HOBBIE, €IIIE
HE OTMEUYEHHBIC U3MEHEHHS. B OOJBITMHCTBE CITy4aeB 3TH CUMITOMBI 3aKOHOMEPHO
COUYETAIOTCS IPYT C IPYTOM.

1. CyxeHue pEHTIeHOBCKOW CyCTaBHOM Ienu. Bel 3HaeTe, 4To B HOpME
BHYTPUCYCTaBHBIC CTPYKTYpbl HE BHUAHBI. XPSIIEBbIC CJIOW, BBICTUJIAIONINE
CyCTaBHbIE TTIOBEPXHOCTH, 00pa3yI0T HAa pEHTT€HOTpaMMe CBOOOHOE MPOCTPAHCTBO
MEK]ly COUWJICHSIOIUMHUCS OTJIEIAMH KOCTEN — PEHTTE€HOBCKYIO CYCTaBHYIO IIETb.

Cy>keHue peHTI€HOBCKOM CYCTaBHOM I1€JIM B OCHOBHOM MOXET MPOUCXOAUTh
10 JIByM MpuurHaM. Bo-mepBbIX, 3T0 MOXET OBITh CIEACTBHUEM AUCTPOGUUECKUX
W3MEHEHHM XpALIEBOM TKaHW, B pE3yJNbTaTe KOTOPBIX OHA YILIOIIAETCH,
CIABJIMBACTCS U CTAHOBUTCS OoJiee y3KoM, yeM B HOpMe. Bo-BTOpBIX, CcyxkeHUe
CyCTaBHOM IIEIH MOXKET OOBSCHATHCS paCIIaBICHUEM, JIE€CTPYKTHUBHBIM
pa3pylICHUEM XpsIllia MPY BOCTIAIUTEIIBHBIX U3MEHEHUSIX CYCTaRBa.

2. CyOxonmpanbHblii ocTeockiepos. I[lpu psnme 3aboneBaHuii CycTaBOB B
pe3ynbTaTe MOBBINICHUS (DYHKIIMOHATBLHON HArpy3KH Ha CYCTaBHbBIC MTOBEPXHOCTHU
KOCTEM MOXET BO3HHMKATh OTPAaHUYCHHBIM, MOBEPXHOCTHBIM OCTEOCKIIEpPO3
COUJICHSIFOIIIUXCS OTEJIOB — CyOXOHAPATBHBIN (TIOAXPSIIIEBO ) OCTEOCKIEPO3. DTOT
CUMIITOM MOKET OTMEYaThCs KaK TpPH JUCTPOPUYECKUX, TaK U TIPH
BOCIMAJIUTEIIbHBIX U3MEHEHUSX.

3. JlecTpyKTUBHBIE M3MEHEHHUSI B CyCTaBe OOBIYHO MMEIOT MOBEPXHOCTHBIN

XapakTep B BUJE T.H. 3pO3UM — JNECTPYKIMU CYCTaBHBIX moBepxHocTeil. Kax
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NpaBuiIO, 3TU U3MEHEHMS BO3HMKAIOT Ha (OHE OrpaHMYEHHOTO0 U TaKXKe
MOBEPXHOCTHOTO OCTEONIOP03a, HEPEKO B NMepudepruyecKkux oTenax cycrana.

4. KocTHbIe pa3pacTaHus IO KpasM CyCTaBHBIX MOBEpXHOCTEH. B pesynbrare
yBEIUYEeHHUST (PYHKIIMOHAJIIBHOW Harpy3kd Ha CyCTaB MOTYT BO3HUKATh KOCTHbBIE
pa3pacTaHusi IO KpasiM CyCTaBHBIX MoBepxHOCTeil. KocTHble pa3pacTtaHus Takxke
MOTYT BO3HUKATh B MECTAX MPUKPEIUICHUS CYXO0XKUIHMA U CBA30K. DTO CBOMCTBEHHO
JUTSL X TUCTPODUUECKUX U3MEHEHUH.

5. AHkuno3. IIpu BBIpOKEHHBIX U PACIPOCTPAHECHHBIX JIECTPYKTHUBHBIX
W3MEHEHUSIX CYCTaBHBIX IIOBEPXHOCTEM TIPU HEKOTOPBIX BOCHAIUTEIbHBIX
3a00JIeBaHUSAX MOXKET Pa3BUBATHCS CpallleHUEe KOCTEW B CycTaBe — aHkmio3. [lpu
VMCTUHHOM, KOCTHOM aHKHJIO3€ OTMEYAaeTCsl MEePeXo]l KOCTHOW CTPYKTYphl OJHOU
KOCTH B JPYTYIO.

5. BbIBUXH, TOABBIBUXU MOTYT OTMEUAThCSl HE TOJILKO MPU TpaBME, HO U MPHU
3a00JIeBaHUSAX CyCTaBOB. B 3TOM cilydyae BcieAcTBUE OOJIE3HH MPOUCXOJUT
HapyllleHUe MPaBWIbHON (POPMBI (KOHTPYIHTHOCTH) CYCTaBHBIX MIOBEPXHOCTEH MUIH
CBSA30YHO-MBILLIEYHBIE U3MEHEHUS.

6. Pentrenoanarnoctrka 3a001€BaHU BHYTPEHHUX OPTaHOB YKUBOTHBIX

Pentrenorpagus rpyaHOM KIETKM Kak MPaBUJIO MPOBOJUTCS  MpHU
3a00JIeBaHUSAX OPTaHOB JIbIXaHUS U CEPACUHO-COCYJIUCTON CHUCTEMBI, a OPIOIIHON
pY 3aKyNnopKax WHOPOJHBIMU TEJIaMH U HOBOOPA30BAHHSIMHU THUIIEBAPUTEIHHON
CHUCTEMBbI, TpbDKaxX, IUBEPTUKYJAX, NPOOOJACHUAX, 3a00JICBAaHUSIX OPIOUIMHBI
(OHKOJIOTHsl, aCLUTHI, BOCIIAJIMTEIbHBIE POLIECCHI U AP.).

Hukakoi#i crnenuaibHONW TOATOTOBKM K HUCCIENOBaHMIO He TpeOyercs. [lpm
HEO0OXOAMMOCTH IIPOBEJCHUS KOHTPACTHOM peHTresorpaduu,
PEHTITE€HOKOHTPAaCTHOE BELIECTBO BBOJUTCS HEMOCPEACTBEHHO B  KJIMHHKE.
Pentrenorpadus rpyAHON KJIETKH MOXET BBIMOIHATHCS YKUBOTHBIM JIFOOOTO BUIA U
BO3pacTa.

PeHTreH rpyAaHOM MOJIOCTU PEKOMEHIYETCSI BCEM KMBOTHBIM MPHU HATUYUU
Kallllsd, 3aTPYAHEHUU JbIXaHUs, a TAKKE MPU HAPYILICHUIX JbIXaHHS U CEPIECYHOTO

putMma. Taxke, 00s3aTeIbHO NPOBOAUTH PEHTreHOrpaduio TPYAHON KIETKU
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’KUBOTHBIM, IOJyYMBIIUM TpaBMy «0e€3 CBUIETENENH», T.K. HECBOEBPEMEHHOE
BBISIBJICHUE MIOBPEKICHUI I'PYTHOM KIIETKHU U COJIEPKAILINUXCS B HEW OPraHOB MOXKET
OpUBEeCTM K TuOenu mnuroMua. EJIWHCTBEHHBIM MNPOTHUBONOKA3aHUEM IS
IIPOBEICHUSI OTOTO MCCIENOBAHUS SBISCTCA KpallHE TSDKEIO€ COCTOSTHUE
YKUBOTHOT0, TpeOYIOIlee MPEABaAPUTEIBHON CTa0MIN3aLUN.

PenTren rpynHoil v OpIOIIHOM MOJIOCTEN Yallle BCETO BBHIMTOJIHAETCS B UETHIPEX
OCHOBHBIX IPOEKLHUSAX: JIEBOM JIaTepalIbHOM (KMBOTHOE JIE)KUT Ha JIEBOM OOKY),
paBoil JlaTepanbHOKW (KMBOTHOE JIEKUT Ha MPaBOM OOKY), JOPCOBEHTPATBbHOMN
(’KUBOTHOE JIEKUT Ha )KMBOTE B €CTECTBEHHOM IOJIO)KEHUHN) U BEHTPOAOPCAIBHOM
(’KMBOTHOE JIEKUT Ha CIIUHE).

[Ipu cheMKe KOHEUHOCTH JKUBOTHOTO OTBOJSTCA MAaKCUMAJIBHO BIIEPE, YTOOBI
TE€HU OT HUX HE HaKJIaJbIBAIUCh HAa OpraHbl IPyJHON U OPIOIIHOM MOJOCTU U HE
3aTpyAHSUIA UHTEPIPETALMIO TTOJTyYEHHBIX H300paKeHUH.

Jlydymass Bu3yanu3anusi OpPraHOB TPYAHOW TOJIOCTH JOCTUTAETCS, €CIIU
PEHTI€HOBCKMI CHUMOK BBINIOJIHEH HA BAoXe. CHUMKH Ha BJIOXE U BBIJOXE UMEIOT
pPSA OTIMYMI, a UHTEPIPETALMS CHUMKA 0€3 y4eTa 3TUX OTIMYHI MOKET PUBECTU
K HMCKaXEHUIO pe3yibTaToB. HeoOXoaumo nenath CHUMKHU 0 T€X HOp, MOKa He
yAacTCA IMOJYYWTh HMX HA BIOXE, YTO MOXKHO OIPENEIUTb, MO IOJOKEHUIO
nuadparmol.

Pentrenorpagusi mo3Bosisier Mojiay4yaTh TOJBKO JBYXMEPHbBIE H300pa)KeHUs
UCCJIEYyEMbIX OpPraHOB, KOTOPbIE HMEIOT TPEXMEPHYIO KOH(PUTYpaluio, a 3TO
3HAYUT, YTO JJISl JETAJbHOW BU3yalIM3allUd U JTUATrHOCTHUKU CHUMKHU HEOOXOIHMMO
BBINOJIHATh B HECKOJIBKMX NPOEKIMAX. Tak, Halpumep, B JIEBOW JaTepajbHOU
MPOEKINH JOCTUTAETCA HAWIydllas BU3yaJIM3alys MPABOrO JIETKOTO, a B IIPaBOM
JaTepaibHON — JIEBOTO JIETKOTO, HO JIETKWE UMEIOT TPEXMEPHYI0 KOH(PUTypaluio U
JUISL UX TOJHOM BHU3yaJu3allMM HEOOXOJUMO BBINOJHATH CHHMOK €lle U B
BEHTPOJOPCAIbHON Mpoeknu. TakuM o0pa3oM, TUarHOCTUKA MaTOJOTHl OPTaHOB
JbIXaHUsI TpeOyeT BBIMOJIHEHHUS HE MEHEE TPeX PEHTTeHOrpapuuecKuX CHUMKOB

IPYAHOU KIIETKH.
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JUig BBISABIIEHUS NATOJIOIMM cepaua (KapAHOMErajanuu) BBIIOJIHSAIOT HE MEHEE
JByX CHHUMKOB: B IpaBOM JaTepailbHOM U JOPCOBEHTPAIBHON MPOEKLUHUAX, C
HOCJIEAYIOIUM U3MEPEHUEM COOTBETCTBYIOLINX PA3MEPOB CEPILIA U BEIYUCICHUEM
NOKa3aTeNbHbIX KOA((UIMEHTOB OTHOCUTEIBHO ATAJIOHHBIX aHATOMHUYECKHX
cTpykryp. Takoe wuccienoBaHue MPOBOAAT HEMOJIOJABIM YXUBOTHBIM HapsIy C
ananuzamu kpoBu u OKI', a Takke mpu JUarHOCTHKE 3a00JEBaHHUM CEpJIEYHO-
cocyaucTtoil cucreMbl. IloMuMo cepalla W OpraHoB JIbIXaTEIbHOM CHUCTEMBI,
pEeHTreHorpadus rpyAHON KIETKU MMO3BOJISIET MPOBOANTH BU3YAJIU3ALMIO U OLEHKY
ONIOPHO-/IBUraTEeJIbHOTO ammnapara B O0JIaCTU TpyJHOW KIETKH, Auadparmsl,
OpraHOB CpEIOCTEHHsT W MAaruCTPaJIbHBIX KPOBEHOCHBIX COCYZOB, IHILNEBOAA,
auM(pOy3J0B, TUMYCA U T.J., @ TAKXKE BBISIBIATH BBIIOT WM BO3AYX B IJIEBPATIbHON
IIOJIOCTH.

HccnenoBanue NuuieBo1a MPOBOIUTCS C LIEIbIO BBISIBICHHUS €0 LIEJIOCTHOCTH,
WHOPOAHBIX TE€J, NATOJOTMYECKOT0 PACIIMPEHUs, HEPEAKO MPHU ITOM TpelOyeTcs
nepopajbHOE BBEACHHE KOHTPACTHOTO BellecTBa. B kadecTBe KOHTpacTa 0OBIYHO

UCIIOJIB3YETCSI CEPHOKHUCIBIN Oapuil — Oe3BpEeHBIN U JOCTYIHBIN Mpernapar.

KoHTponbHBIE BOITPOCHI:

1. Knaccuduxkarus peHTT€HOBCKUX TPYOOK I10: Ha3HAYEHUI0, KOHCTPYKIIUH.

2. OCHOBHBIC CBOWCTBA PEHTICHOBCKOTO M3IY4YCHHUS W TMPUMCHCHHE WX Ha
TIPaKTHKE.

3. MexaHu3m 00pa3oBaHus PEHTTEHOBCKOTO U3ITy4EHUS.

4, YKnaaKu ~ JKMBOTHBIX  TPU  TPOBEACHUU  PEHTTEHOJIOTHYECKOTO
WCCJICIOBAHUS.

5. @okycHBIE PACCTOSHUSA TPU PEHTreHOrpapuu pa3TUYHBIX OPTaHOB Teia
YKUBOTHOTO.

6. IIpaBuiia BCKPHITHS KaCCET U MPOSIBKA PEHTTC€HOBCKOM TIEHKH.

7. ObecnieueHre paaualioOHHON O€30MTaCHOCTH MPU NMPOBEICHUH

PEHTTCHOJIOTHUYCCKOI'0 UCCIICAOBAHMA )KUBOTHDBIX.

2. YabTpa3BykoBasi JHATHOCTHKA
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1. QDu3uueckue 0CHOB8bl Y1bmMPA38YKA U NPUHUUNBL YIbMPA3ZEYKOBOI
OUAZHOCIMUKU.

B nacrosimiee Bpemsi B KITMHUYECKON MPAKTUKE TMPUMEHSIOT 3XOrpaduiecKuit
METO/I, OCHOBAHHBIN Ha PETUCTPALIMK BOJIH, OTPAKEHHBIX OT TPAaHMUIL pa3zelia cpel
C pa3IMYHBIM aKyCTHYECKUM COTMPOTHUBIIEHUEM, H METO/, OCHOBaHHBIN Ha ddexTe
Jonmiepa, T.e. pErucTpaldd HW3MEHEHUS YacTOThl YJIbTPa3BYKOBOW BOJIHBI,
OTPaXEHHOW OT MABIXKYLIUXCS TpaHull Mexay cpeaamu. [locnenHss meronmka
MO3BOJISIET TOJYYUTh HMHPOPMALMIO O TEMOJWHAMHKE OpPraHOB M CHCTEM M
IPUMEHSETCS B OCHOBHOM JUId MCCIENOBaHMA cepaua W cocylnoB. Ilpu
UCCJIEJOBAaHUM OPTraHOB MOYENOJIOBOM CHUCTEMbI UCHOJb3YETCs IIIaBHBIM 00pazoM
XOrpauUecKuii METOJ PETUCTpalud yIbTPa3ByKa, KOTOPBIA IO XapakTepy
BOCIPOM3BECHUS pas3aensercss Ha: 1) omgHoMepHyr sxorpaduio (A-merton),
KOTOPBIA TMO3BOJISIET MONY4YUTh HHPOpMalHio 00 OOBEKTe JUllb B OJHOM
HampaBJICHUH (OJHOM M3MEPEHHHM) W, TakKuM o00pa3oM, HE JaeT IMOJHOTO
npeacraBieHuss 0 GopMe U BEIMYMHE HCCIEeTyeMOro oObeKTa; 2) ABYXMEPHYIO
sxorpaduio (yJIbTpa3ByKOBOE CKaHMpOBaHHE, B-mMeTo), KOTOPBIA B OTIMYHE OT
OJTHOMEpPHOM TMO3BOJISET TNOJYYUTh JABYXMEPHOE IUIOCKOCTHOE H300paKeHue
o0bekTa B BUIE 3XoToMorpaduueckoro cpeza (ckan); 3) Y3U B pexume «M»
(motion - nBmwxeHHE), IPU KOTOPOM JIBIIKEHHE OTPAYKECHHBIX YIBTPA3ByKOBBIX BOJH
pa3BOpavyMBaAETCsl BO BPEMEHH, UTO JAET JIOKHOE IBYXMEPHOE N300pakeHue, Kora
N0 TOPU3OHTAIM PETUCTPUPYETCS HUCTUHHBIM pa3mMep oOpraHa Mo MyTH
pacnpoCTpaHEHUs! yJbTPa3BYKOBOWM BOJIHBI, @ MO BEpPTUKaIU — Bpems. CKOpOCTb
pa3BepTKM BO BPEMEHM W MaciiTad H300paK€HUs Ha DJKpaHEe MEHSI0TCA
npou3BosibHO. KoJM4ecTBO M KauyecTBO OTPAKEHHBIX BOJH OOYCJIOBIICHO
(Gu3NYeCKUMHU TpolecCaMy, MPOTEKAIOMIMMHU TpPHU MPOXOXKACHUU YIbTpa3ByKa
yepe3 cpeny. Uem Oosibliie pa3HUIA B aKyCTUUYECKOM COMPOTUBIICHUH CpEH, TEM
OoJbIIEe YJIBTPA3BYKOBBIX BOJIH OTpaKaeTcsl HA rpaHUle ux pasnena. [lockonbky
aKyCTHMYECKOE COMpPOTUBJICHHUE Cpenbl sBIgeTCd (DyHKUMEH TIUIOTHOCTH CpEbl,

KOJIHMYCCTBO M KA4YECTBO OTPAXKCHHBIX VYIIBTPA3BYKOBLIX BOJH 00BEKTUBHO

25



MEepEAr0T JETalu CTPOCHUSI BHYTPEHHUX OPraHOB M TKAHEW B 3aBUCHMOCTH OT MX
IJIOTHOCTH.

C oHOM CTOPOHBI, BBUJIY YPE3BBIYANHO OOJIBIION Pa3HOCTU B aKyCTUYECKOM
CONPOTHUBJIEHUM TKAaHEW M BO3JyXa Ha TPaHUIIE pa3lesia dTUX Cpel yIbTPa3BYK
NPAaKTHUYECKU BECh OTpa)kaeTcsi oOpaTHO, M MOITOMY HOJYYUTh MH(GOPMAIUIO O
TKaHSX, JISKAINX 32 ITPOCIOUKON BO3yXad, YACTO HE MPEICTABISIETCS BO3MOKHBIM.
C npyroi CTOpOHBI, HAUJTYUIIIME YCIOBUS pACIIPOCTPAHEHUS YIbTPAa3ByKa CO3/IA0T
KUIKOCTU JIOOOr0 XHMHUYECKOTO COCTaBa, M O00pa3oBaHUs, HAaIOJIHEHHbIE
KUJKOCTBIO, BU3YAIM3UPYIOTCS o0coOeHHO Jerko. Ilpum mnpoBegenun Y3U
HE00XO0MMO IOMHUTB O peBepOepaluy — MOSBICHUN J0OABOYHOIO M300pakeHus
Ha PacCTOSHHMH, BABOE OOJIbIIE OT UCTUHHOrO. B OCHOBE 3TOro peHOMEeHa JIEKUT
IIOBTOPHOE OTPAKEHUE YACTH BOCHPUHMMAEMBIX BOJIH OT IOBEPXHOCTU JAaTUYMKA
UM OT TPaHWLBl IOJIOTO OpraHa, B PE3yibTaTe 4Yero yJIbTPAa3BYKOBas BOJIHA
ITIOBTOPHO COBEPIIAET CBOW MYTh, UTO BBI3BIBAET MHUMOE oTpakeHue. Hemoonenka
TOro (heHOMEHAa MOXKET MPHUBECTH K CEPbE3HBIM JIHUATHOCTUYECKUM OIIHOKAM.
YacToTa yJIbTpa3ByKa, MPUMEHSEMOTO C AUArHOCTUYECKOM LENBI0, HAXOIUTCS B
npenenax 0,8-7 MI'n, nmpuyem cyimiecTByeT cieayromias 3aKOHOMEPHOCTh: YeM
BBIIIIE 4YacTOTa YJbTpa3ByKa, TeM OOJibllle pa3peliarnias CrnoCOOHOCTh;
YCUJIMBAETCSl TMOTJIOIICHUE YIbTPa3ByKa TKAaHAMU M COOTBETCTBEHHO I1aJ1a€T
MPOHUKAIOMIAsl CIOCOOHOCTh. C YMEHBIIIEHHEM YaCcTOTHI yJIbTPa3ByKa HaOII0JaeTCs
oOpaTHasi 3aKOHOMEPHOCTb, MTO3TOMY JJIsl UCCIIEI0BAHUS OJM3KO PACIOIO0KEHHbIX
00BEKTOB MPUMEHSIIOT 00JIe€ BEICOKOUACTOTHBIC naTuuku (5-7 MI'1), a ayis rmy6oko
PaCIOJIOKEHHBIX U OOJBINIHUX IO pa3MepaM OPraHOB MPHUXOAMTCS HCIOJIb30BATh
HU3KOYACTOTHBIE JaTuuku (2,5-3,5 MI'1). Y3 npoBoasT B 3aTEeMHEHHOM KOMHATE,
TaK KakK IIPU SPKOM OCBEIICHUM IJ1a3 YEJIOBEKA HE BOCIIPMHHMMAET CEPhIE TOHA HA
TEJEBU3UOHHOM 3KpaHe. B 3aBUCMMOCTH OT 3a/1ay MCClIeJOBaHUSI BRIOUPAETCS TOT
WM UHOM PEeXHUM paboThl Ipubopa. s UCKITIOUeHUS MPOCIONKH BO3IyXa MEXTY
JaTYNKOM U TEeJIOM OOJBHOTO KOXY B OOJACTH HCCIENOBaHUS MOKPHIBAIOT
MMMEPCUOHHOM CPEIOM.

2. Ixoxapouozpaghusn
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Oxokapauorpagusi — 3TO 00cCielIoBaHWE BHYTPEHHEIO COCTOSIHUSI U
(GYyHKIMOHUPOBAHUS cepJlla MpU TIOMOIIM 3BYKOBBIX BOJH (YJIBTPa3BYK).
Hamnpapnenue ynbTpa3BYKOBBIX BOJIH MPOBOJUTCS MPHU TMOMOIIM CIEIUATBLHOTO
npubopa (Tpancarocep). TpaHcaiocep ycTaHABIMBAETCS Ha pasziiMyHble 00JaCTH
TPYAHOMN CTEHKH, TEM CaMbIM CTEHKH CEp/Ilia U KJIarmaHbl 00CIEAYIOTCS C pa3TUYHbBIX
MTO3ULIHAM.

1. [ToBepxHoctHas (TpancTopakanbHas) Ixokapauorpadus (TTI)

2. Oxokapauorpadus yepes nuieBo (Tpancrzodareansnas ) (TII)

3. Ctpecc Dxokapaunorpadus

4. Ctpeitn u Ctpeitn Paiit Dxokapauorpadus.

[TanmeHT ykiaabIBaeTCsl Ha JIEBYIO CTOPOHY. TpaHCArocep cma3bIBaeTcs
CHEIUAIbHBIM TEJIeM, IMOCJIE€ YEero €ro HakKJIaJIbIBAalOT Ha Pa3IMYHbIE 00JacTH
TPYIHOM CTEHKH. BO BpeMst 3TOM Npouenypbl HENb3sl WCIOIB30BaTh PEHTTEH.
[Iponienypa mnpeactaBisieT coOOM yIbTPa3BYKOBYHO TexHojoruw. CepacuHbie
KJIAMlaHbl, CPe3bl KPYMHBIX BEH (a0pTa, JEroYHasi apTepusi) U UX ABUKEHUS MOKHO
HaOmonath Ha dSkpa”He. OObMHO 00cieoBaHME 3aHUMaeT 15 MHHYT.
be3bone3nennas nporeaypa, KOTopas He UMEET KakuX JIM00 moOoYHbIX 3 ()EeKTOoB.
Pe3ynbTaThl OLIEHUBAIOTCS Bpa4OM, KOTOPBIM TPOBOJMI JaHHOE 00CIE0BAHKE.

C uenpl0 YyCTaHOBUTH MPUYUHBI CEPACUYHBIX IIYMOB, KOTOpPbIE MOXHO
YCIBIIIATh YEPE3 CTETOCKOI, MPUUYUHBI YBEIWYEHUS] Pa3MEPOB CEpAlla, a TaKkKe
3aTPYJHEHUM B ABIXaHUU WA OECTIOPSIOYHBIX CePACYHBIX COKPAIICHUI:

Jlst m3amepenust GOpMBbI TTOJIOCTH U pa3MEPOB CEePIIa;

JI711 KOHTPOJISL TONIIMHBI CEPACYHOM CTEHKU U KOHTPOJISI UX IBUKCHUN;

JI71s1 OIICHKH COCTOSIHUS CEPACUHBIX KJIAMMAHOB U MX (PYHKIIMOHUPOBAHUS;

JI1s1 OLIEHKU COCTOSIHUSI MCKYCCTBEHHBIX CEPACUYHBIX KIIAMAHOB,;

C uenpio oLEeHUTh 00LIee COCTOSIHUE CEep/lLIa;

J{nst nuarHoCTUKU OOJIe3HEH, MOpa)XarolnX CEPACUHbIC MBIIIIBI (K TPUMEPY,
KapAMOMHUOITATHN ),

C 1enbo TUarHOCTUKYU OIMYXOJed U TPOMOOB HAXOASIIMXCS BHYTPH MOJIOCTH

cepana;
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ITpy HaKOIUIEHNHU >KUIKOCTH BOKPYT CEpALIA, IJsl TUArHOCTHKU KOJUYECTBA
AKHUJKOCTHU, ONPENETCHUS €r0 PoJia U OLEHKU CTPOEHUs 00O0JIOUKH MOKPBIBAIOIIEH
cepua, epukapi, 1 €€ TOJNIIUHBI,

JUJI1 OLIEHKU COCTOSIHUSI OCHOBHBIX apTepui, UCXOASIIUX U3 cepaua (aopra,
JIErOYHas apTepus), a TAKXKe ISl AUArHOCTUKH UX COCTOSIHUA U JUaMeTpa.

B caydae  HEOOCTAaTOYHOCTH  PACHpPOCTPAHEHHOM  MOBEPXHOCTHOM
sXoKapauorpauu MCHOJIb3YETCSI METOJA dXOKapAuorpaguu dvepe3 MHUIIEBOM.
MeTonuka 0o4eHb HAITOMUHAET TaCTPOCKOMHUIO.

s Oonee neranbHOM OUArHOCTHUKM TPOMOOB, OIYyXOJ€H W KIIallaHHBIX
MH(EKLINH, BBI3BIBAIOIINX 3HIOKAPIUT, KOTOpbIE Obun 0OHapyxkeHs! pu TTO.

Cmpecc axokapouoepaghus (CI) 3T0 MeTO1 3X0KapAuorpapuu Npu BBICOKOM
Harpy3Kke Wi ¢ IPUMEHEHHEM IPEnapaToB, YBEINUMUBAIOIINX YaCTOTY CEpACUHBIX
COKpallleHU. DXoKapAuorpapusi ¢ Harpy3kod HIOpPOBOJUTCS HEMOCPEACTBEHHO
nepes U cpazy mociie CIOPTUBHON Harpy3Kd Ha O0€roBOM JOPOXKKE WIIU B KaXKJIbIH
MOMEHT HArpy3kd BO BpeMs YHpaKHEHHWH Ha Besocunene. B ciywae, ecioum
MPOBOJUTH TECT HArpy3koW Helnb3sl (00JIe3Hb BEH HOTI, WHBAJIWIHOCTH MBI U
KOCTEH), BHYTPUBEHHO BBOAMUTCA JOOyTaMHH, aJICHO3UH, JUIUPHUIAMON U
JIpyruenpenaparbl yBEIUYUBAIOIIME YACTOTY CEPACYHOIO PUTMA U CEPIICYHBIE
COKpAIlIEHHUs, WX BBICOKHE JIO3UPOBKH  IO3BOJSIOT  MPOBOJUTH  CTPECC
’XOKapaAnorpapuo MeIMKaMEeHTO3HbIM CIIOCOOOM.

Cmpeun, Koadpdumment CrpeliHa u  BeKTOpHas 3dxokapauorpadus,
IPOBOASTCS MpH oMoty Jlonmiep yabTpa3BykKa, sl U3MEPEHUsT COKPATUTEIbHON
byHKIMM W QYHKIMHM peJaKcanuy ceplla, CaMblii 4YyBCTBUTEIbHBIA U
COBPEMEHHBIN METO/I.

OTOT METOJT MPOBOAUTCSA JIJISl UBMEPEHHUSI CEPACYHON CHIIBI M COKPATUTEILHON
nesTeabHoCTH. BpiOupatorcs crnenuainbHble OO0JacTH Cepjilia, U U3MEpSeTcs HX
pasMep B COCTOSSHUM TIOKOSI W JBW)KEHMS B Pa3IUYHbIX KOOpJIUHATAaX.
be3bone3nennas mporenypa, HE MMeeT Kakux-TuOo moOounbix 3¢ dextoB. He
HY)KJaeTcsl B KakKMX-JIMOO MOATOTOBKax Iepen mnpouenypoil. He mcnonbiyercs

KaKou-1100 KOHTpacTHBIN pacTBop. [Iponeaypa anuthes B cpeaneM 15-30 MuHyT.
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Pe3ynbraThl OLEHMBAIOTCS BpAadyoM, KOTOPBIM IPOBOJIWI JAHHYIO IPOLENYpYy, U
npenocTaBisiioTed  0onbHOMY. CaMblil  TOCTOBEpHBIH CHOCOO JUArHOCTHKHU
CEpIICYHON CUJIBI y OOJIBHBIX C CEPACYHON HEIOCTATOYHOCTHIO. Takum obOpaszom,
cepleuHas HEIOCTATOYHOCTh MOXKET OBITh IHAarHOCTUPOBaHA €UIe JO0 TOTo, Kak
CUMITOMBI MOXKHO OYJET YBHUAETh BOOPYXEHHBIM TIJa30M, H BO3MOXHO
CBOEBPEMEHHOE Ha3HAYECHUE JICUEHUE.

OaMH U3 OCHOBHBIX METOJIOB JMArHOCTUKHM (PYHKUIMH CEpACYHOM MBILIIIbI
repel BO3MOKHOM omNepanuei Ha cepe.

CaMblil HaJIe)KHBII METO/ JUarHOCTHKHU BOCHAJIEHUs CepleYHON 00O0JIOUKH U
OIIPEEIICHNS BUAA BOCIIAJICHHUS.

OTO HEOCHOPHUMBIA METOJ, MOMEHTAJIbHOM [WAarHOCTUKU HAPYLIEHUU B
OJTHOBPEMEHHOM paboTe JIEBOM U NMPaBOil MOJOBUHBI CEpALIA.

VY31 OpromHoil MONOCTH NPEACTaBiIIeT cOOO0M NPOUEAYpPY BBINOIHEHUS
aKyCTUYECKOTO CKaHUPOBAHUSI TKAHEW HCCIIETyEeMbIX BHYTPEHHUX OpraHoB. OcCHOBa
METO/Ia COCTOMT B OTPAKEHHWH 3BYKOBOI'O CHIHAja, UCXOMSIIETO CO CKaHepa, OT
MOBEPXHOCTH, MMEIOLIYI0 Pa3IU4Hyl0 CTPYKTypy, @yTeM MpeoOpa3oBaHus

pe3yibTara B rpaduueckoe n3o0paxxeHue (PU3HoJI0THIECKOTO COCTOSHUS OpraHa.

bpromHasgs mosnocte  o0Opa3dyeT rpaHMYaliee MpPOCTPAHCTBO,  MEXKAY
nuaparmMoi, TMOSCHUYHBIM OTJEJIOM TI0O3BOHOYHHMKA U MBIIICYHOM CTEHKOU
OpIOIIMHBI ¥ Ta30BOTO JHA. B 30HY 00cCieayeMbIX OpPraHOB MPU BBITOJTHEHHUH

sxorpaduu, BXOJIUT TOJILKO €€ BEpXHUN pa3iel.
3. Y3HU opzanoe oprowinoii u mazoeoi noiocmeit

Juar"noctupyemble 00beKThI TIpH Y 3U OproniHoii mojaocTu.

[Tpu BBIMOTHEHUM 00CIIeOBaHMSI 3a0PIOIIMHHON MOJIOCTH MOYKHO BBITIOJHUTD
JMArHOCTUKY CJIEAYIOIIUX OPraHOB:

[leuenb, pacmnonokeHa B TpaBoil mMoApeOEpHOl 00JACTH, BBIMOJIHSAET
GunbTpanio KpOBH OT TOKCHYECKHX KOMIIOHEHTOB U BBIPaOOTKY >KeluH,
CHOCOOCTBYIOLIYIO YTUIM3allMU MPOTYKTOB paclaja M PaCIICIJICHUIO CIOXKHBIX

OPraHUYECKUX COCAUHECHUMU.
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JKenuHblil My3bIpb, UMEET MPOJOJIIOBATHIE OYEPTAHUS U HAXOJUTCS IOA
HWDKHEN TpaHuned nedeHn. OpraH CKaluMBaeT XelMYb W C INPUEMOM WM,
COKpAILAsACh, BBIACISIET COAEPKUMOE B IPOCBET HAYAIILHOTO OT/IE€]a KUILIEYHUKA.

[TomxenynouyHas sxene3a, 3aHUMaeT BEPXHIOK LIEHTPAJIbHYIO YacTh OPIOIIHOMA
MOJIOCTH, PACIOJIarasicb MOJ JKEIyAKOM M 3a BEPXHUM OTIEJIOM TOJICTOTO
kuieyHuka. CuHTE3UpyeT (PEepMEHTHI, CIIOCOOCTBYIOIINE PACIIEIIICHUIO TUIIH U
BbIpa0aThIBAET MHCYJIMH, PETYJINPYs YPOBEHb caxapa B KPOBH.

Cene3eHka, UMEET MECTOPACHOJIOKEHHUE B JICBOM MOJB3JOIIHON 001acTH,
BBINOJHAS (YHKUUIO YTWIM3ALMU 3PUTPOLMTOB, OOHOBJISSI KPOBOTOK KpPACHBIX

KPOBSHBIX TCJICH, YCM dAKTUBHO CTUMYJIHPYCT 3alIUTHYIO AKTUBHOCTDL OpraHHU3Ma.

BproniHas aopTta, 0JIJuH U3 CaMbIX KPYITHBIX KPOBEHOCHBIX COCYIOB, TUTAOITUN
HIDKHUE OTJEJIbI TYJIOBUIIA U KOHEUYHOCTEH.

[Toukn, UMEIOT 3€pKAIBHOE OTpa)KEHUE, PACMOJIArasch CIpaBa U CleBa OT
MO3BOHOYHMKA B 00JIACTH BEPXHETO OT/eja 3a0pIOIIMHHOTO0 pocTpancTBa. Oprax
oOecrieuynBaeT BBHIBEJCHUE IIJIAKOB W3 KPOBU MyTeM OOpa3oBaHUS MOYH C
COOTBETCTBYIOIIUM OTTOKOM B MOYEBOH Iy3bIPb.

MeponpusiTvs MOJATOTOBKU U BBIMIOJHEHUS 00CICIOBAHUS

Otamnbl  MOATOTOBUTENBHBIX JeicTBuii  Y3U  OpromHoW mojoctu, B
3aBUCHUMOCTH OT HUCCIIEyEMOTO OpTraHa, BKJIIOUAIOT CIEAYIONUE MEPOTIPUSITHUSA:

CKaHUPOBaHUE OPIOIIHOM a0PThI — CIAEAYET HE YIOTPEOISATh MUIILY 3a JECATh
YacoB JI0 BBIMIOJIHEHUS TTPOLIEAYPHI;

oOclieloBaHMEe TMOYEK — 00s3aTeIbHOE MPEIBAPUTEIIBHOE HAIOJIHEHUE
MOYEBOTO ITy3bIPsI U JIJIS1 UCKJITFOUCHUS U3JIUIITHETO Ta3000pa30BaHus, HE TPUHIUMATh
MUIY 32 HECKOJBKO YacOB JO MCCIEIOBaHMS; AUArHOCTHMKA OPTaHOB MPaBOro U
JIEBOTO TOJIpeOephs.

[IpoBoauTCs mpoueaypa B MOJOKEHUHU JIekKa HAa CHOUHE, B 3aBUCUMOCTH OT
oOcreayeMoro opraHa u y00cTBa ero BUAUMOCTH.

Ha BBIOpUTYIO KOXY TpEIBapUTEIHLHO HAHOCHTCS CIEIUATBHBIN IMpemnapar,

MO3BOJIAIOIINN TaTYUKY CKOJB3UThH MO MOBEPXHOCTU C MAKCHUMAIbHBIM 3 (exToM
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cuemieHus. /s wucciaenoBaHuss MCMNONb3yeTCs TpaHCaOAOMUHANIbHASL Hacaaka
HapY’>KHOTO IPUMEHEHUS.

Y3U opranoB Taza. Y mpencraButencii 000MX TOJIOB TMOJA TO3BOHOYHBIM
CTOJI00M 3ajieraer KayJajibHas 4acTb HpAMOM KUIIKU. [lon Hel y caMIOB JIEKHUT
MOYENOJIOBOW KaHAJ C MPUIATOYHBIMU ITOJIOBBIMH KEJIE3aMH, a B KPaHUAJIBbHOU
YacTH - LI€iKa MOYEBOTO Iy3bIPS M YacThb CEMSINPOBOAOB, 00pa3yloluX MHepen
BIIaJICHUEM B MOYEHUCIYCKATEIbHBIM KaHaJI CEMsI U3BEpPraroluil IPOTOK. Y CaMOK
IO/, ITPSIMOM KHILIKOW PACIOJIArat0TCs BEIBOJAHBIE IPOTOKH ITOJIOBOM CUCTEMBI: YaCTh
MaTKu (11eiKa), BIarajuile U MOYernoaoBoe NpeaBEpUs, 101 HUMHU JISKUT LIeiKa
MOYEBOIO Iy3bIps, U3 KOTOpPOW OEpéT Hayallo MOYEHCIyCKaTEeIbHBIN KaHall,
MOy 1O/ BJATAIMINEM MW OTKPBIBAIOIIMKCA HA TPAHULE BJArajgvlia u
MouenoJioBoro npeaasepusi. KpoBocHaOxeHne Ta30BOM MOJIOCTU OCYIIECTBISIOT
BHYTPEHHHE MOJB3JOIIHBIE APTEPUH U BEHBI, KOTOPbIE UMEIOT NApUETAJIbHBIE U

BHCIICpATIbHBIC BETBH.

4. Y3U opzanoe cpyonoii norocmu.

V3U rpynHo# KIETKH COOAKH WIIA KOIIIKH TTO3BOJISIET BBISIBUTH:
KUIKOCTh (THOM, KPOBB, IKCCY/IAT, TUM(]Y) B IIEBPATHHOM MOJIOCTH;
HOBOOOPa30BaHUS B TPYTHOM KIIETKE;

HOBOOOPA30BaHMS CEP/IIa;
BOCITAJINTEIIBHBIC 3JIEMEHTHI (a0CIIeCC JISTKOTO).

[Ipu npoBenennun Y3U rpyIHON KJIETKH UCCIEAYIOTCS BCE OpraHbl IPyJaHOMN
KJIETKH OILICHUBAETCSI UX pa3Mep, MOJOKEHHUE, COCTOSTHUE KarcCyJs, NapeHXHUMbl U
COCYAUCTOM CHUCTEMBI. BBISBIAETCS HAIMYKME WM OTCYTCTBHE BKJIIOUCHUH U
oOpazoBanuii. Takxke BO3MOXKHO OTCJIEAUTHh AMHAMUKY palbOTHI Cep/ia, HaTu4ne

KHUAKOCTHU B IICPHUKAPIC.

5. Texnuka ynompazeyKko6020 uccied08anus no0HCeayO00UHOI Heene3nl.

31



HopManbHag mompkenyaodHasi »Kejie3a IUI0OXO BUJIHA TPU YJIBTPa3ByKOBOM
HCCIICIOBAaHUH; €€ MOYKHO YBHJIETh Y KOIIIEK M MaJICHBKUX COOaK, HO ObIBAET CII0KHO
VI HEBO3MOYKHO BBIICNIUTH Y KPYITHBIX COOaK M3-3a Tomorpado-aHATOMUYECKHX
TEHEN OKPY’KAIOLIUX OPTaHOB.

W nenTudukamio 3Toro opraHa OCJIOXKHIIOT €r0 HEYSTKUE TPAHUIIBI, a TAKKE
CXOJICTBO C OKPYKAIOIIUM OpBDKEECYHBIM JKHPOM IO 3XOTEHHOCTH U CTPYKTYpE
MapeHXUMBI. ['a3 WK coAEP)KMMOE B COCETHUX CETMEHTAX JKEJIyI0YHO-KUIIIEYHOTO
TpakTa TakKX€ MOTYT MellaTh YJIbTpPa3ByKoOBOW oiieHke. g maeHTudukanuu u
HCCIICIOBAHUS TIOKEIYIOUYHOM JKEJIe3bl BAXKHO 3HATh €€ PacIojoXEHUE U
COOTBETCTBYIOIIIMEC aHATOMUYECKHE OPUEHTUPHI. IMEIOTCA HEKOTOPHhIE OCHOBHBIC
pa3nuusl yabTPa3ByKOBOM KapTUHBI MOJKETYI0YHOM Kejle3bl y cO0aK U KoleK. Y
cobak mpapas MO BHJIHA JIydllle, YeM JieBas. Y KOIICK TEJO W JieBas JOJs
MOKEITYJOYHOM KeJie3bl BUIHBI JTyUllle, YeM IpaBas J0Jisl. Y co0aK peaKo yaaeTcs
YBUJIETh MPOTOKH TMOJKEIYJOUYHOM >KeJNe3bl, TOr/la KaK y KOIIEK OHU OOBIYHO
OBIBAIOT BU/IHBI.

OCHOBHBIM MECTOM BIAJICHUSI CUCTEMBI IPOTOKOB MOJIXKETYTI0YHOM JKEJIe3bl Y
KOIIICK SIBJISICTCS OOJIBIION COCOYEK ABSHAIIIATUIICPCTHOM KUIITKH, B TO BPEMS KaK Yy
co0aK 3TO MaJIbIi COCOYEK, KOTOPBIA PENKO yJaeTcs YBHUIETh. Y coOak s
BU3yaJIM3allMy TPABOM JOJU TOJKETYI0YHON >Kele3bl YyJ00Hee BCero HaWTu
JIBEHAJIIATUIIEPCTHYIO KUIIKY B MOMNEPEYHON MPOCKINH, MPUIISKAIIYIO K TTPaBOM
OprolITHOM CTeHKe, W mpaByto Touky. [lomkenymouHas »xejeza MpUIIEraeT K
MEINAIbHOW M BEHTPAJIBHOM 4YacTsIM JABCHAAUATUNEPCTHOM KHUIUKU. [IpaBas mois
UMEET TpPEyrojbHylo (OpMy, €€ DXOTCHHOCTh paBHA WJIM HEMHOTO MEHBIIE
HXOTEHHOCTH OKPYKAIOIIETO OPBIKEEUHOTO Kupa. PazmMepsl BapbUpYyIOT; IIUPUHA Y
cobak thmna omris coctaBisieT oT 1 10 3 ¢M, a TomuHa - 10 1 cM. Y OONBIIMHCTBA
co0aK B IIEHTPE MOJKETYA0UHOMN KeJle3bl yAaeTCsl YBUJIETh OJIHY WJIU ABE KPYTJIbIX
aHAXOTCHHBIX CTPYKTYpbI, TpyOUaThie B CAarUTTAILHOM MpoeKkiuu, a npu Jomiep-
WCCJICIOBAHUKM OOHAPYXKMBAECTCS CHUTHAJ, COOTBETCTBYIOIIUA TIOTOKY. OTO
MpEJCTaBIsAeT cO00N BETBH MaHKpeaTO-IyOJCHATBHON BEHBI M apTepuu. Mabii

COCOYCK ﬂBeHaI[L[aTI/IHepCTHOﬁ KHIOKAW TIPCACTABIIACT co00Olf OCHOBHOE MECTO
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COEIMHEHUS CUCTEMBI MIPOTOKOB MOJIYKEITY JOUYHOM KEJIE€3bl U JBCHAALIATUIIEPCTHOMN
KHILIKH y CO0aK; U3pEJIKa €ro yIaeTcs YBUAETh B BUJI€ MAJICHBKOTO y3€JIKa Ha CTEHKE
JBEHAAATUIIEPCTHON KUIIKU. [IpOoTOKM ABEHANATHUIEPCTHOM KHUIIKA y COOaK
0ObIYHO He BUJIHBI. [lociie ocMoTpa mpaBoil J0IM MOHKETYJOUHOMN KENe3bl MOKHO
MIEPEUTH K TENTY U JIEBOU 10J1e. Teno moKeny J09HOM kKele3bl pACTIONIO0KEHO JOPCO-
KayJaJbHO OT MPUBPATHHUKA B HEMOCPEICTBEHHOW OJM30CTH K BOPOTHOM BEHE, a
JieBas J0JIs1 PACTIONI0KEHA MEXIY KEITYKOM U MONepeuHor 000A0YHOM KUIIKOHN. Y
3JI0POBBIX COOAK YacCTO OBIBAET CIONKHO UAECHTU(UIIMPOBATH ATH YACTH.

VY KOIEeK Teln0 MOKEIIYJOYHOU KeJe3bl U JIeBast J0JIs BUAHBI JIy4ylle, YeM
npaBass jgois. [ns ugeHTHdUKAMKM W HAYaIbHOTO WCCJICAOBAHMS JATYUK
pacnoJiaratloT B MONEPEYHON IIJIOCKOCTH Ha KpPaHUAJIBbHOW OpPIOIIHOW CTEHKE.
BopoTHas BeHa BU3yalIM3uUpyeTCs B IIONEPEYHON NPOEKIHMH KAK aHIXOICHHas
cTpykTypa nuamerpoM npuMepHo 0,4-0,5 cm, ¢ TOKOM KpOBH IPHU JTOTLIEPOBCKOM
uccinenoBanny. [IpoBenst 1aTdyWk BOOJIB BOPOTHOM BEHBI 10 YPOBHS KayJdaJbHOU
I'PaHHULIBI KETYKA, MOKHO HAUTHU TEJIO MOKEITYJOYHOM KEJIE3bl, PACIIONIOKEHHOE
BeHTpasibHee cocyna. OHO BBRITJISIIUT Kak CTPYKTypa pazmepom mpumepso 0,5-0,9
CM C DJXOI€HHOCTBbIO, PAaBHOW HJIM HEMHOI'O MEHBIIEHW, YeM Y OKpY>KalOILIEro
OpbDKeedyHoro kupa. JleBas 4o MOHKENyAOYHOM JKelle3bl pacroiokeHa
KayJalbHee Kely/aKa, KpaHualbHee MONEepeYHOl O0O0JOYHON KHILKH U MO XOIy
CEJIE3€HOYHOM BEHBI OT MEIHUAIIBHOM YaCTU CEJE3€HKU 10 BOPOTHOW BeHBI. [lo
HXOT€HHOCTH OHA CXOJHA C TEJIOM IMO[KENIyAOYHOM KeJe3bl, €€ JUaMeTp OObIYHO
cocrasisieT 0,4-1,0 cM. ITpoTok moaKeny 104HON kKeNe3bl 4aCTO YAAETCS YBUAETh B
€€ IEHTPAJIbHON YaCTH B BUJIE aHIXOTEHHOUN TpyOUaTOi CTPYKTYphI mupuHoii 0,5-
2,5 MM. B omimume OT COCyIOB MOKEIYJIOYHOM KeJe3bl, B MPOTOKAX HE
OOHapyXMBaeTCsl TOKa >KUIKOCTH MpPH JOIJIEPOBCKOM HccaenoBanuu. [lokasaHo,
YTO IIMPUHA MPOTOKA TMOJDKETYIOYHOM IKEeJIe3bl Yy KOIIEK 3HAYUTEIIBHO
yBenuuuBaeTcsi ¢ BozpactoM. [IpaBas 10715 momkeny109HoM xene3sl Menble (0,3-
0,6 cMm) u mogmaeTcs uaeHTU(UKAIUN ClIokHEee JieBoi. OT MecTa COSTUHEHUS C

TEJIOM  TOJDKETYJ0YHOM Kelle3bl OHa WJeT BJOJb HHUCXOMAIIEH YacTu
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JBEHAAATUIIEPCTHOM KUIIKM KayJaldbHO, YacTO YJAeTcsi YBUIAETb NPOTOK
MOIKEITYJOYHOM JKEJIE3bl, PACIIONOKEHHBIN LIEHTPAIBHO.

Bonpmioil cocouyek JABEHAAUATUIIEPCTHOW KHILKH MPEACTaBISET CcOOOM
OCHOBHOM YYacTOK BIIQJICHHSI CHUCTEMbI IMPOTOKOB IOKEITYJOYHOM JKEJIE3bl B
JIBEHAAIIATUIIEPCTHYIO KHUIIIKY Y KOIIEK; OH 4acTO ObIBaeT BUJIEH KaK MaJICHbKUU
Y3€JOK Ha  CTEHKE  JIBEHAJLATUIIEPCTHOM  KHUIIKA. Malblii  COCOYEK
JIBEHAIATUTIEPCTHONU KUIIKU OOBIYHO HE BU/ICH.

VY31 muTOBUOHOW JKEJIE€3bl JAeT BO3MOXKHOCTh IOJYYHUTh  IOJHOE
M300paKEeHNE IUTOBUHOM JKeJe3bl, B pe3yJIbTaTe Yero Bpad MMeeT 0ObEKTUBHYIO
UH(OPMAITUIO O COCTOSIHUM U CTPOCHUM KaK CaMOil KeJe3bl, TaK U BBISIBJICHHBIX B
Hel naTojoruyeckux oopazoBanuil. Mcnonp3oBanue Y3W Bo MHOTHX CiIy4asix J1aeT
BO3MOKHOCTb OCYIIECTBUTH nuddepeHnnanbHy o JUArHOCTUKY
JOOPOKAYECTBEHHBIX M 3JI0KAUYECTBEHHBIX MOPAXKEHUM IIUTOBUIHOU >Kene3bl. B
Hactosimee BpeMs Y3UM 3aHsAn0 BeOyllee MECTO KAaK CAMOCTOSITENIBHBIM METOJ
MIEPBUYHON JTUArHOCTUKH 3a00JICBAHUM IIIUTOBUIHOM JKEJIC3BbI.

[Ipu obGcnenoBanun Y3U sxene3bl MOKHO YBHUAECTh €€ COCTOSIHUE, Pa3MEpHI,
CTPYKTYPY, OLICHUTh COCTOSIHUE€ KPOBEHOCHBIX M JUM(paTUYECKUX cocyaoB. Y3U
IIUTOBUJIHOM JKeJie3bl — HaumOoJiee JeNIeBbId U PaclpOCTPaHEHHBIA CHOco0
JMAarHOCTUKHU, MO3TOMY B HCCJIEIOBAHMHM OOJBHBIX C MOJO3PEHHEM Ha OO0Je3HU
IIUTOBHUIHOM KeJIe3bl OH MPUMEHSIETCSl HauboJiee 9acTo.

Kak mpaBwio, VY3M mMTOBUAHOW JKele3bl HA3HAYAETCd  BpPA4YOM-
OHAOKPUHOJIOTOM TMpPH OOHAPY)KEHWU KaKUX-TMOO W3MEHEHHH B XKeje3e Mpu
OIIyIbIBAaHWY (TTAJIBIIAIINN ) WU TIPU OOHAPYKEHUU U3MEHEHUH U3MEHEHUS YPOBHS

rOpMOHOB IHI/ITOBI/IJIHOP’I JKCJIC3LI B KPOBH.

KoHTpoIBHBIE BOITPOCHI:

1. Ha kakoM npHHLIMIIE OCHOBAHA yJIbTPa3BYKOBask JUArHOCTUKA?
2. YcrpoiictBo Y3U-annapara.

3. YcrpolicTBO TpaHcaroccepa.

4. Tumsl TpaHCIIOCCEPOB.
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3. DHIOCKONUSA

DHOoCcKonua — METOJ WCCIEAOBAaHWS BHYTPEHHUX OPraHOB C IOMOIIBIO
CHEIUaTbHBIX MPUOOPOB - PHIOCKOINOB. TepMuH "»HAOCKOMUS" MPOUCXOTUT OT
JBYX TpeUecKux cioB (endon — BHYTpH U skopeo — CMOTpIO, HCCIIEIY0). DTOT METO.
HIMPOKO HCTIONB3YETCS C IMarHOCTUYECKUMU U JICYeOHBIMU LIETSIMUA B XUPYPIUH,
racTPOIHTEPOJIOTHH, IYJTLMOHOJIOTHH, YPOJIOTHH, THHEKOJIOTHH U IPYTHUX 00JIacTIX
MEIULIVHBI.

OHJIOCKONBI — THUOKHE TUIACTUKOBBIE WM METANTHYeCKue TPyOKH c
OCBETUTEIBHOM M ONTHUYECKOW CHUCTEMOM. B COBpeMEHHBIX 3HIOCKOIAX
MPUMEHSIETCS  BOJIOKOHHAs  ONTHKA, MO3BOJSIONIAS IMOJy4YaTb HCTHUHHOE,
HEUCKAXXEHHOE H300paKeHHE BHYTPEHHEH MOBEpXHOCTH opraHa. OHM Takxke
JIeTIat0T BO3MOXKHBIM MIPOBEACHUE JICUCOHBIX MAHUITYJISILAN: B3SITUE MaTepuaa s
TUCTOJIOTUYECKOTO HCCIeoBaHusl (OMOICHs), yIaJleHHe WHOPOJHOTO Tella WITU
nojumna (MOJUIMAKTOMHUS ); C TOMOIIBIO CIIEIHATBHBIX YCTPOUCTB MOKHO ITPOBEPUTH
MIPOXOIMMOCTD BIIAJIAIOIIETO B JAHHBIA OpraH MPOTOKa (Harp. OOIIEro >KeITYHOTO
MpPOTOKa MNPH JYOJEHOCKONUU - WMCCIEAOBAHWUU JBEHANLATUIEPCTHON KHUILIKH),
MIPUXKEYb SI3BY, OCTAHOBUTH KPOBOTEUEHHE U3 MEJIKOTO cocyaa v T.1. JJis aToit uenu
B COBPEMEHHBIX PHJIOCKOIAX MPUMEHSIOT TAKKE Jy4H Jla3epa.

DHJOCKONHUI0O  IIMPOKO TPUMEHSIOT B  IYJIbMOHOJIOTHH,  YPOJIOTHH,
TMHEKOJIOTUH, TaCTPOIHTEPOJIOTHUH. ODTUM CIIOCOOOM HCCIEAYIOT —THILEBO
(330(parockormnus), KEITyI0K (racTpockorusi), JIBEHAILATUIIEPCTHYIO
(IyOoaeHOCKOIHUSI) M TOJICTYIO KHUIIKY (KOJOHOCKOMHS). DHAOCKON IO3BOJISIET HE
TOJBKO JAETaJIbHO PACCMOTPETh BHYTPEHHHM MHp OpraHu3Ma, HO U CJIeaTh
OHOTICHIO — B3STh HA aHAJIN3 KyCOUEK MOPAKEHHOM TKaHU JJI TOTO, YTOOBI OI[EHUTD,
HET JIM TPEBOXKHBIX MPU3HAKOB, CBUIETEIBCTBYIOIINUX O cephe3Hoi Oone3nu. Ecnu
OMMACHOE TEPEPOKICHNUE KJIETOK OyJeT BBISBICHO HA PAaHHUX CTagUsAX, TO CO
CTpalllHbIM HEIYIOM BIIOJHE PEAJBHO CIPABUTHCSA, B TOM YHCIE C IMOMOILIBIO

OHAOCKOIIA.
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Ananu3 pparMeHTa ClIM3UCTON 000JIOYKU TaKkKe HEOOXO UM JIJIsi TOTO, YTOOBI
YCTaHOBHUTH CTEIICHb MOPaXCHUS BHYTPEHHEro opraHa Oaktepusmu. Harmpumep,
IpU SI3BEHHOW OOJIE3HW OH TMOMOTaeT Bpady CBOEBPEMEHHO PEIIUTh BOIPOC O
HAa3HAYCHUHW aHTHOAKTEPHAIIBHBIX IIPEHapaToB, WX INPABIWIIBHOM COYCTAaHUU M
no3upoBKe. buomicust — mporeaypa i manueHTa BHOJHE KOMGOpPTHAs, BEIb

CIIM3UCTast 000JI04Ka HEe UMEET O0JIEBBIX PELENTOPOB.

1. 'acmpockonus.

["acTpockomnyis (rped. gastér sxenmynok + skoped HabmromaTh, UCCIETOBATSH),
METO/I BU3YaJIbHOTO UCCIICIOBAHMS BHYTPEHHEH MTOBEPXHOCTH JKEITy KA C IIOMOIIIHIO
CHEIUAIBHOTO MPUOOpa — racTPOCKoIIa.

["acTpockonuio IPUMEHSIOT IJIs1 TMarHOCTHUKH 3a00JICBAaHUH KETYIKa, a TAKKE
JUIST KOHTPOJISI 3a JIWHAMHUKOW Tipormecca. I'. JaeT BO3MOMKHOCTH JIETAILHOTO
W3Y4YEHUs BHYTPEHHEH IMOBEPXHOCTU OpraHa (MU3MeHEHUU penbeda, TONIUHBI U
X0/1a CKJIaI0K CIM3UCTON 000JI0UYKH, 0COOEHHOCTEHN COCYIUCTOTO pUCYHKA U 1p.). B
W3YUYEHUU TATOJIOTUU XKedyaka [. 3HAYMTEeNbHO NPEBOCXOAUT BCE HMMEIOIIHECS
JTMArHOCTUYECKUE METOJIbI UCCIEAOBAHUS U SBISIETCS BEAYIIUM METOJOM PaHHETO
BBISIBJICHUSI (HA JOKJIMHUYECKOM CTaJuM Mpollecca) paka skemyaka. OHa umeer
00JBIIOE 3HAYCHHE TIPU PACTIO3HABAHUY TaCTPUTA, SPO3HIL, I3B U MOJTUIIOB KEITy KA,
B T. 4. UMCIOIHUX Majble pa3Mephl, KOTOPHIE TPAKTUUCCKUA HE OTPEIACIIIOTCS MPU
PEHTICHOJIOTHYECKOM HccleaoBaHui. B xome 1. BO3MOXHO TIpOBeICHHUE
JOTIOTHUTENBHBIX  JUATHOCTUYECKUX MAHUMYJSAIUA — OHONCHH  CIIU3UCTOU
000j0uku  (racTpoOWoOnCcHusi) ¢  TOCHCAYIOIIUM  THCTOJIOTMYECKHUM U
TUCTOXUMUYECKUM UCCIICIOBAHUEM TOJIydYeHHOTO Matepuaia, GotorpadupoBaHus
BHYTPCHHEH TOBEPXHOCTH KEIyJKa, a TakKe psAna JICYCOHBIX MAaHUITYIISIUI
(M3BIICYCHUE WHOPOIHBIX TEJ, YJIAJICHUE WM JAUATCPMOKOATYJISAIUS OITyXOJIeH,
MOJIUTIOB, OCTAHOBKA KPOBOTEUYEHUS, B T. Y. C MOMOIIBIO Jla3epa, BBEIACHHUE B
KEJTYJIOK JIESKapCTBEHHBIX MIPenapaToB U Ap.).

CoBpeMeHHbIe TPUOOPHI, MPUMEHsSIEMbIE TIPH [ ., TO3BOJIAIOT OTHOBPEMEHHO CO

BCCMH OTIACIIAMHU JKCIIYJIKA OCMATPUBATDH IMUIICBOA U JIBCHALIATUIICPCTHYIO KUIIKY
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(nyomeHockomnus). B 3aBucMMOCTM OT 1EIM HCCIEIOBAHUS HCIOJb3YIOT
AH10(HUOPOCKOIIBI C ONITUKOM, PacTIONIOKEHHON COOKY (racTpOayO€HOCKOIIBI) UITH
B TOpIIE anmapara (MaH3HIOCKOIIbI, MJIH 330(haroracTpoayoeHOCKOIbI ). biaromaps
YCOBEPIICHCTBOBAHUIO 3HI0(PUOpOCKONOB (THOKue, HEOOJBIIOro JHUaMETpa,
XOPOIUIO yIPaBJIsieMbI€) 3HAUYUTEIBHO PACIIUPEHBI BO3MOKHOCTH YHA0CKOTMTUYECKUX
MCCIIEIOBAHUM U CYIIIECTBEHHO COKPAIIEHbI MPOTUBOMOKA3aHUS K HUM.

[ToaroToBka 60JIHOTO K TACTPOCKOIUH, B T.4. U IPEMEAUKAIUS, MOKET UMETh
HEKOTOpbIE OCOOCHHOCTH B 3aBUCUMOCTH OT XapaKTepa HcciieoBaHus (IJIaHOBOE
WIM DKCTPEHHOE), a Takxke O0O0Imero coctossHus OosibHOTro. Ilpu maHOBBIX
racTpockonusix 3a 20—30 MuH 10 “ccieJOBaHUS POBOJAUTCS 00111ast TpeMeIUKaIUs
xoymHonuTruueckuMu aeiictBamu (0,5—-1 mi 0,1% pactBopa atponuHa cyibdara,
meranmHa unu 0,2% pactBopa IUaTUQUILIMHA), KOTOPHIE BBOJAT IMOIKOXKHO.
HemnocpencTtBeHHo mepes McCieloBaHUEM IOKa3aHa MECTHAs aHecTe3usi HEeOHO-
S3BIYHBIX U HEOHO-TJIOTOYHBIX JYKEK, MSATKOr0o Heba, OOKOBBIX U 3aJHEU CTEHOK
TJIOTKH, BXoAa B mumieBoa. Hanbonee ymoOHbIM mosoxxeHueM mpu [, siBisieTcs
MOJIO’KEHHE Ha JIEeBOM O0KY. B psizie cimyyaeB BoO3HHKaeT HEOOXOAUMOCTb U3MEHEHUS
MOJIOKEHUS TeJla MalnrenTa (IoBOPOT Ha CIIMHY, Ha TIpaBbIil 00K u 11p.). [Toatomy T
YKEJaTeIbHO MPOBOJUTH HA CHEIMAIBLHOM CTOJIE C MOJHUMAIOIIUMCS HOXKHBIM U
TOJIOBHBIM KOHIIAMH, C BO3MOXHOCTBIO €r0 MOBOPOTa B Ty WJIM HHYIO CTOPOHY.
[IpoaBuXkeHHE racTpOCKOIa YEPE3 KapIUaIbHOE OTBEPCTUE B KEITYIOK OLIYIIAETCS
M0 TMPEOJIOJICHUIO JIETKOTO COMPOTHUBJIEHUS. B MOJOCTh KelmyJka HarHeTaeTcs
BO3MIyX, YTO OOECHEYMBAET XOPOIIyI BHIAMMOCTb. BBeaeHHE B KEIyJ0K
YpEe3MEpPHOT0 KOJIMYECTBA BO3/IyXa MOXKET BBI3BATh Y 00CIIeTyeMOTO 00JIe3HEHHBIC
OIIYIICHHMS, CPITUBAHUS, PBOTY.

[Ipu rconb30BaHUK COBPEMEHHBIX TaCTPOCKOIIOB «CIICTIBIX)» 30H B JKEITYIKE
HE CYIIECTBYET, OJHAKO OCMOTp TpeOyeT oIlpeaeaeHHbIX HaBblkoB. CHauasa
OCMaTPUBAIOT KapAHAIbHBIN U CyOKapAHAIBHBIN OTACNBI C MpUJICTatonied K HUM
NMepeHe W 3aJHeld CTeHKaMHu, THO, MaJyl0 KPUBU3HY, OOJBIIYI0 KPUBU3HY
(OonbIIasi KpUBM3HA KEJIyAKa JIETKO OMPEIENSIeTCs] MO CIM3UCTOMY «O3EpPKY» H

CKIIaAKaM, UAYIIUM IMapaJUJICJIbHO K BBIXOAHOMY OTI[GJIY) M TCJIO KCEJIIyJKa. 3aTeM,
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IPUIIOAHMMAs KOHEL] almapara, €ro MpoJIBUraloT B aHTPAIbHbBIN U NUJIOPUYECKUN
OTJEJIbI, OPUEHTUPOM IIPHU ITOM SIBIISIETCSI OTBEPCTHUE NIPUBPATHUKA. B psie ciydaes
g Oojiee THIATEIBHOIO OCMOTpa KapIUaJIbHOTO OT/AENa JKeJIyAKa MPOBOAST
MHBEPCUOHHYIO FaCTPOCKONHUIO (PETPOPIIEKCHIO), TPU KOTOPOU TUCTAJIbHBIN KOHEL
racTpOCKOIla HAaNpaBISIIOT K OONBIIONW KPUBU3HE W 3aruOar0T BBEpX, ammapar
NOCTENEHHO MPOABUTAIOT B JKEIYAOK, IPU 3TOM JHCTAIBHBIA KOHEL €ro
npuOIMKaeTCsl K KapAuaabHOMy oTaerny. OCMOTp OpraHoB MPOU3BOAUTCS Kak MpH
BBEJICHUH, TAK U MPU U3BJIEUYCHHH anmnapara. [Ipyu racTpocKomnuu BO3MOKHBI TAKUE
OCJIO)KHEHUS, KAaK IMOBPEKICHHUS CIM3UCTOW OOOJOUKM NHILEBOAA U JKEIyIKa,
nepdopanysi NHUILEBOAA, KpPOBOTEUEHHs. B CBsA3M ¢ 3TUM 0OpHU NPOBENECHUU
UCCIIENOBaHMsI HEOOXOOMMO COONIIONATh cleayrolmue TpeOoBaHUSA: BBOJUTh M
OpoABUTaTh NpUOOp B HIDKEIEKALIME OTAEIbl MHUIIEBOAA, KEIyJAOK U
JIBEHAIIATUIIEPCTHYIO KHUIIKY MOJ MOCTOSHHBIM KOHTPOJIEM 3pEHHs; H30erarb
pPE3KUX JBW)KEHU W HAaCUIBCTBEHHOI'O MepeMelleHus racrpockona. Ocoboro
BHUMaHUs TPeOYIOT 0OJIbHBIE C MUIIEBOJHO-TIIOTOYHBIM AUBEPTUKYIIOM.
[InanoByto I'. HanOoee 4acTo MPOBOAT MPHU MOPOKAX Pa3BUTHS, TOJAO3PEHUIX
Ha 3a00J€BaHMs M  OMYXOJM JKEIyJKa, JIBEHAJUATUIIEPCTHOW  KHUIIKH,
YKETYEBBIBOSLIUX MYTEU U TOJIKETYJOYHOM JKEeJIE3bl, C HEbI0 U] pepeHnanbHOn

JUArHOCTUKH — MPU PELUIMBUPYIOLIEM a0IOMUHAILHOM CUHAPOME.

2. Hucmockonus.

[HucTtockomuss — 3TO SHAOCKONMUYCCKHH METOJ JIUArHOCTHKH 3a00JIeBaHMI
MoueBoro my3sips. [Iporenypa 3akimtodaeTcsi BO BBEICHHHM B MOYEBOUM IMY3BIPh
MUCTOCKOMA. V3 MOYEBOro my3bIpsi BBIMYCKAETCS OCTABIIAsICS ModYa W OH
3amojHsAeTCs QypanuyuiiHOM. Ilociie 3TOro TPOBOIUTCS OCMOTP CIU3UCTOU
000JI0YKH MOYEBOTO Ty3bIps. [Ipy HEOOXOAMMOCTH € TMOMOIIBIO ITUCTOCKOMA
MOYHO B35ITh HEOOJIBIIION KyCOUEK TKaHH JJI1 UCCIIeIoBaHUs (OHoTCus).

C moOMOIIBIO ITMCTOCKONMM MOYXHO BBISIBUTB: OIYXOJIM, TPaBMbI, KAMHU B

MOYCBOM ITY3bIPC, BOCITIAJIMTCIbHBIC U3BMCHCHMS B MOYEII0JIOBOM CUCTCMC, IPUINHY
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remMaTypuu (K NOpuUMepy, NamuUIOMbl MOYEBOIO Iy3bIpS WM €ro pak, Jnbo
XPOHUYECKUMN ITUCTUT).

KpoMe TOro, mucToCKONmMs TO3BOJIAET YIAJUTh M3 MOYEBOrO ITy3bIps
WHOPOJHBIE Te€Jda U TMPOBOJUTH HEKOTOpPHIE OIEpaTUBHBIE BMENIATENIbCTBA:
yaaJeHUue MalWIJIOMbI, OIyXOJICH, SHJIOBE3UKAIBHYIO AJIEKTPOKOATYJISIIIUIO
MPOCTOM SA3BBI, PACCEUCHUE YCThI MOUYETOUHHMKA MIPU YPETEPOLIEe, HHBEKIUS
MO/ CIU3UCTYIO MOYEBOTO TY3bIps pa3JIMYHBIX JIEKAPCTBEHHBIX CPEICTB,
Oy>KMpOBaHHE MOYETOUYHHUKA TIPU €0 CTPUKTYpPE, KaTETEepPU3AIMI0 MOYETOUYHHUKA,
BBIBEICHUE KaMHS W3 MOYETOYHHKA C MOMOINBIO CIENHAIbHBIX YCTPOMCTB —
HKCTPAKTOPOB,  ITUCTOJUTOTPUIICHUIO (ApOOJICHHE KaMHEH), TpaHCYypeTpaIbHYIO
anextpopesekiuto (TYP) ageHoMBbI MpoOCTaThI WM paka.

[Ipotierypa HUCTOCKOMUY TIPOBOUTCS O]l MECTHOM, O0IIIEH MIIH CITMHAIBHON
anecte3uei. [IpuemiieMblil BUI aHeCcTe3UH BhIOMpaeTcs BpadoMm. B ciydae obOmieit
aHeCTe3UU Tepe] MPoleaypoil O0JIbHON HE TIOJKEH €CTh B TCUCHHE 8 YacOoB.

[{ucrockonusi MPOBOJUTCS B TMOJIOXKEHUH OOJIbHOTO Jieka Ha cniuHe. [lepen
BBEJCHUEM IIMCTOCKONA OH CMa3blBaeTCsl CTEPUJIBHBIM TJMIepUHOM. Bcs
npoleaypa MPOBOAUTCA HPH YCIOBHUSIX acenTUKHU. Ilocie BBeAeHUs LHUCTOCKONA
yepe3 HEero MOYEBOW IMy3bIph OH HAMOJHSETCS CTEPWIHHBIM (PU3PACTBOPOM B
o0beMe 0ko10 200 M1, YTOOBI 00ECHEYUTH XOPOUTYIO0 BUTUMOCTb.

[{ucrockonuio OOBIYHO COBMEIIAIOT C TMPOBEJECHUEM TaKOro METoja
HCCIIEIOBAHUsI, KaK XpoMolucTockonus. OHa 3aKiI04aeTcsi B TOM, YTO OOJbHOMY
BHYTpuUBEHHO BBOAUTCS 1 - 3 mu 0, 4% pacTBopa MHAUTOKAPMUHA — KPACSIIETO
BEI[ECTBA CUHETO IBeTa. Jlamee BO BpeMs IMCTOCKONMHM Bpad HAOIIOJAET 3a TEM,
yepe3 Kakoe BpeMsl M3 KaKJ0ro MOYETOYHMKA TMOSBUTCS OKpallleHHas Mouda U ¢
KaKOW MHTEHCUBHOCTBIO.

B HOpMe MHIUTOKApMUH HAaYWHAET BBIJICTATHCS B MOUEBOM ITy3bIph yepes3 3 - 5
MUHYT, OKpalllhBas CTPYH0 MOYM B CUHUH 1BeT. Eciu k€ WHIUTOKapMHH HE
BbIJIENsieTCs B TeueHue 10 - 12 MUHYT, TO 3TO MOXKET YKa3bIBaTh HA 3HAYUTEIILHOE

CHIKeHUE QYHKIMN MOYKH MO0 Ha HAPYIIEHHE OTTOKAa MOYH U3 HEe.
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HenocpencTBeHHO 0CMOTP MOUYEBOTO IMy3bIpsi 3aHUMaeT oT 2 10 10 munyT. Ho
cama npoleaypa HUCTOCKOIUHU 3aHUMAET OT 45 MUHYT U OoJIbILIE.

[locne oKOHYAaHMS MpPOLEAYPHl, €CIM OHAa BBIIOJHIACH IOJ MECTHOMN
aHecTe3uen, 60JIbHOM MOXKET cpa3y uaTH. Eciu jxe HucToCKOonust MpOBOAMIACH MO
oOImelt aHecTe3neu, To Mocjae MPoIeaypbl OOJBEHON OOBIYHO HAXOAMTCS KaKOE-TO
BpeMs 1101 HAOIIOIEHUEM B CIIEHUATIBHOM naJiare.

[IpoTuBONOKa3aHUEM K IIUCTOCKOMHUHM SBIISIETCS: OCTPOE BOCIAJICHUE
CIIM3UCTOMN ypeTphl, KPOBOTEUECHUE, TOBPEKACHUE CTEHKH YPETPHI, HAPUMED, MIPH
(GopcupOBaHHOM BBEACHUM LMCTOCKOINA MPU CYKEHHOW yperpe, 000CTpeHue
BOCHAJICHUS B ypeTpe, MpOCTaThl WIM SUYKaX, ypeTpaibHas (pe3opOTuBHAas)
JUXOpaaKa.

Haubonee TsoKeIbIM M CEPbE3HBIM OCIOXKHEHHEM IIUCTOCKIIUU SIBIISIETCA
TpaBMa YypeTpbl ¢ 00pa3oBaHUEM JIO)KHOrOo xoxaa. Ilpu 3ToM BO3HUKaeT
HEOOXOJMMOCTh 3KCTPEHHOTO OTBEACHHS MOYM C TIOMOLIBIO LHUCUTOCTOMBI.
[{ucTocTtomMa — 3TO METOJI OTBEJICHUSI MOYH U3 MOYEBOTO IMY3bIps, IPU KOTOPOM B
HEro yepe3 pa3pe3 B HAJIOOKOBOM 00J1aCTH BBOJUTCS CHEIUATbHBIN KaTeTep.

3. bpouxockonus.

Bbponxockonus MOKET MCTIOJIb30BATHCS B JMArHOCTHYECKHUX,
MPOTHOCTUYECKHX, TEePaleBTUYECKUX IMensiXx. B amarHoctnke OpOHXOCKOMHS
UCIIOJIB3YETCSl € LEJbI0 TMOJYYEHHUs] BHU3YaJbHOW HH(POpPMAIMM OTHOCUTEIIBHO
BO3JIYIIHBIX MyTeH (KOMIpeccHs, KOJUIAINC, PaclIMpEeHue U T.1.) U MOJIyYeHUS
00pasIoB AJIs UTOJIOTHYECKOT0, KyIbTYPaJIbHOTO UCCIEOBAHUN JIJIs1 TOCTAaHOBKHU
TOYHOTO JMarHo3a. BpOHXOCKOMMs yCHEIIHO MPUMEHSETCS B TepaneBTUYECKOU
MPaKTUKe, 0COOEHHO HIMPOKO MPU U3BJICUEHUU MHOPOIHBIX Tell. Takxke 3HauuTeNneH
BKJIaJl OpPOHXOCKOIIMA B TIPOTHO3WPOBAHWM 3a00JEBaHUs, KOT/Ia HEoOpaTUMBbIC
aHATOMUYECKHE U3MEHEHHsI OOHAPYKEHBI B IBIXaTEIbHBIX MyTSIX.

Kpome aHecTe3noIorMueckux PHUCKOB K MPOBEICHUIO OPOHXOCKONHH HET
INPSMBIX IIPOTUBOINIOKA3aHWW B BeTEpUHApUU. BerepuHapHbli Bpad JOJDKEH
IPaMOTHO  OLEHUTh  COCTOSIHME  TMAallMeHTa W  B3BECUTh BCE  PUCKHU

(aHECTEe3MOJIOTMYECKUI, PUCK KPOBOTEUEHHMs, THIOKCHS (HEXBaTKa KHCIOPOAa
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KOHTPOJIUPYETCS B Hallell KIMHUKE OKCUI€HOTEpanue B XOJe MaHUMYJSLUN),
HapYIIEHUE CO CTOPOHBI CEPACYHOCOCYTUCTON CUCTEMbI) OTHOCUTEIBHO MOJIb3bI OT
MIPOIICTYPHI.
[TokazaHusi K GPOHXOCKOIHHU:
Juacnocmuueckue:
XpOHUYECKUH KalIENb;
XpoHudeckoe 3a00IeBaHNEe TAPEHXUMBbI JIETKHUX;
OrmeHka MOA03pEeBACMOTO HM3MEHEHHUS JIUaMeTpa BO3JIYXOHOCHBIX ITyTEH
(xouarnc Tpaxed uir OpOHXOB, TPAXECOMAJISIIHS);
Onenka (UKCUPOBAHHOTO HM3MEHEHUsS JUaMeTpa BO3yXOHOCHBIX IyTeH
(xoMripeccusi, OpoOHXOIUIATALIMS );
[logo3penne Ha  MHOPOAHOE  TEJIO, 3aBOPOT  JOJU  JIETKOTO,

HOBOOOpa30BaHUE.

Tepanesmuueckue:
Y najnieHue HHOPOHOIO TENa;
VY naneHue U3IHUILHEro CeKpPeTa, CIAU3UCTBIX MPOOOK;
AcucTUpoBaHUE IPU TPYAHON UHTYOALINH.

[TpoTuBoNOKa3aHUs K OPOHXOCKOIHUU:

Abconromuuvie:

[1oBBIIEHHBIN PUCK KPOBOTEUECHUI;

3HauNUTENbHAs TUIIOKCHUS;

Hapyiienus cepiedHoi 1esTeIbHOCTH, apUTMUMU.

Omnocumenvhbie:

DKcnupaTtopHasi OTAbIMKA (a0JJOMHUHAIBHBIA TONYOK) — YBEIMYCHHBIA PHUCK
pa3BUTHS KoJularca AbIXaTeNbHBIX MyTeW Mpu BO30Y>KIECHUU WJIM TPU BBIXOJAE U3
HapKo3a C pa3BUTHUEM TMIIOKCeMUU (YyayUIbs);

JlerouHnas runepTeH3Us — PUCK PA3BUTUS TUTIOKCHH;

Ypemus — pucCK pa3BUTHUSA KPOBOTECUEHHNH;

Hapymenust kapainopecrnupaTtopHOM CUCTEMBI — PUCK Pa3BUTHS APUTMHUM.
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Bo3MoskHBIE OCTTOKHEHMUS:

Upesmepnas pediiekTopHas peakius (JJapuHrocmnasm, OpoHXocnasm, Kaiiessb).

['unokcust (KUCIOPOAHOE TOJIOJAaHWE) OT MPUMEHEHHOTO HapKo3a WM OT
OpoHxocmasma.

I'emopparun (KpOBOTEUEHHs) — H3-3a YPE3MEPHOM PBIXJIOCTU CIH3UCTOU
000JI0UKH, BTOPUYHO TOCIIE OMOTICHH.

Paznmuunbie — aputmuu, oOllee TMOBBIIICHHE TeMIepaTyphbl, MECTHbBIE
BOCIIAJICHUS.

4. Jlanopockonus.

XUpYyprudeckrue OIepaluu, BBITOJHSAEMbIE I[P TMOMOIIU JIAITAPOCKOMUU
JEJSTCS HAa TUAarHOCTUYECKUE U JIEYEOHO-IPOPUITAKTUUECKHUE.

JUIsl MarHOCTHYECKUX LEJEeH JIAapOCKONUIO HCIIONIBb3YIOT, KOTJa JaHHbBIC
KJIIMHAYECKOT0 00CIe0BaHMs, PEHTI€HOJIOTHYECKUX, COHOIPAPUUECKUX U APYTHX
UCCJIEIOBAHUI HETOCTATOYHBI ISl TOCTAHOBKM OKOHYATEIBHOTO JAMArHo3a WIW B
TeX CIIy4asiX, KOrjia HE0OXOAUMO BBISICHUTH SBJISIETCS JIM MMATOJIOTUS OnlepabeIbHOM.
Jlmarsoctryeckast JIanapoCKONuUs JaeT BO3MOKHOCTh OCTABUTh 3aKIOUYUTEIbHBIN
nuarto3 B 90-100% cmyyaes.

Jnst nedeOHO-NpOo(UIAKTHUECKUX 1IEJIeH JIamapoCKONusl MCHOJb3YETCS MpH
KAacTpaluu CYK W KpPHUITOPXOB, MPU HOBOOOpPA30BaHUSAX HEOOJBIIOTO pa3Mepa Ha
AUYHUKaX, T[I€YECHH, CEJIE36HKEe, JKEIyJKe, JApyrMX oOpraHax. Tak xe ¢
NPOPUIAKTUYECKON 1IENIbI0 JIAApPOCKOMMsI HUCIOJIb3YeTCsl TpPH TacTPONEKCHUH,

OUCTOIICKCHHU 1 KOJIOHOIICKCHH.

[IpoTuBOIIOKAa3aHMs K JaNIAPOCKOIINH.

OTHOCHTEINIbHBIE IPOTUBONOKA3AHUS:

@daxkTopbl, YBEIMYMBAIOIIME PHUCK BO3HUKHOBEHMSI OCIIOXHEHHH, JHOO
yCYTyOJISIFOIIMe TeUEHHE COMYyTCTBYIOIUX 3a00IeBaHMIA.

1. ITpu nanapockonuy NOBBILIEHHOE BHYTPUOPIOIIHOE JaBIEHUE, CBA3AHHOE C
CO3JJaHHEM ITHEBMOIIEPUTOHEYMA, YMEHBIIAET BEHO3HBIM BO3BPAT U yXyILIAET

9KCKYPCHIO JICTKUX. OTO OITacHO A4 IIaUCHTOB, HMCIOIINIMX TAXKCIIbIC
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COMYTCTBYIOIIUE 3a00JieBaHUSI CEPACYHO-COCYJIUCTON M JITOYHOM CHCTEM:
O0OCTPYKTHBHBIE 3a00JI€BaHUS JIETKUX; CEPJICUHO-COCYIUCTast HEAOCTATOUHOCTD 2-3
CTETICHU; TEePEHECEHHBIM WH(APKT MHUOKApAa; BPOXKICHHBIC W MPUOOpPETECHHBIC
MOpPOKK cepAmna. B 3Tux ciydyasx TokazaHa orepanus 0€3 HaJoXKeHUs
MTHEBMOIMEPUTOHEYMa (MCIONb30BaHUe JanapoiudTa) JUOO TpPaAUIIMOHHBIN
JIAITApOTOMHBIN TOCTYII.

2. PaznauToil mepuTOHUT, TPeOYyIOMUMA TIIATEIBLHON CaHAIlUU BCEX OT/CIIOB
OPIOIITHOM MOJIOCTH, JTYyUIlle JICUUTh TPAAUIIMOHHBIM upeBoceueHreM. U Bce xe (pu
COMHEHUM B JMarHo3e) OIepalyio I0Je3HO HayaTh C JHArHOCTHYECKOM
JIAMapOCKOIHH.

3. IlpenmecTByrOmME BHYTPUIIOJIOCTHBIE OIEPAMA M3-3a BBIPAKECHHOTO
CIIAEYHOI'0 TIPOIIECCa MOTYT 3aTPYJIHUTh BBEICHUE TPOAKAPOB U BBIIOJIHEHHUE
CaMOr'o BMEIIATEJIbCTBA HAOXUPYPTUUECKUM METOAOM. DTO HamboJiee BEPOSTHO
MIOCJIE HECKOJIBKUX MEPEHECEHHBIX OINEpaIni.

4. PUCK KPOBOTEUCHHMS MPH TSHKEIIBIX KOAryJonatusaxX. Takux 00IbHBIX ClIeTyeT
OTEPUPOBATH OTKPBITHIM CHOCOOOM, MO3BOJISIONIMM MPSIMOE BMEIIATEILCTBO B
30HaxX BO3MOKHOT'O KPOBOTCUCHHUS.

5. XKuBoTHBIE, CTpafatomKe OKUPEHUEM 3-4 CTENIEHU, MOTYT UMETh MOIIIHBII
CJIOM )KMPOBOM KJIETYATKH, UTO BBEJCHHUE TPOAKAPA CTAHOBUTCS 3aTPYIHUTEIbHBIM.

6. YBenMueHHas MaTKa Ha MO3IHUX CPOKaxX OEPEMEHHOCTH MOXKET ITOMEIIATh
CO3/IaHUI0 HMHTPaadJOMHUHAIBLHOTO MPOCTPAHCTBA, JOCTATOYHOIO JUISt
MPOBEJCHUS JIAAPOCKOMMYECKNX BMEIIATEIHCTB.

7. llopranmpHas THIIEPTCH3US, OCOOCHHO IIPOTEKAOINas C BaPHUKO3HBIX
paciMpeHueM BEH MepeHe OPIOITHOM CTEHKH, 3HAUYUTENIbHO YBEJINUYHMBAET PUCK
KPOBOTECUEHHS.

Jlamapockonuyeckure JOCTYNIbI IPU ’TOM COCTOSHUHU HEXKEIATEIbHBI.

8. IlpoTuBOMOKa3aHUsl MPU OTIAEIBbHBIX OMEpPAlMSAX BO MHOTOM 3aBUCIT OT
OTBITA CIIEIUATIMCTA B SHJIOXUPYPTUU U MOTYT CO BPEMEHEM HEXKEIATEIIbHBI.

9. Ilpu HesicHOW aHATOMHMM, B TEXHUYECKH CIIOXKHBIX CIydasix WIA TMPH

pa3sBUTHUH OCJIO’KHEHHUH O X0y BMCIIATCIbCTBA OIICPAILHUIO CICAYCT IPOAOJIKAUTD,
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BBITIOJIHUB JIAITAPOTOMUIO "OTKpBITHIM" MeToaoM. Bcerna criemyer NTOMHUTB,
YTO DHAOXUPYPrUs - HE CHEUHUATBHOCTb, @ TOJIBKO METOJ, HWMEIOIIHUIA CBOU
OTpPaHUYECHUS U TIPe/ies pa3peliaoieid CHocCOOHOCTH.

[ToaroToBka K oneparum.

[IpenonepanuonHas NOATOTOBKA K JIAMTAPOCKOIMYECKOUN OIepaluy Ta ke, YTOo
U KaHaJOTMYHOMY "OTKpPBITOMY" BMEIIATEIbCTBY 17§ HaIlpaBJICHA Ha
ONTUMM3ALUIO KIMHUYECKOTO COCTOSIHUSI CO0aKku U CTaOMIIN3AIIIIO
COITYTCTBYIOILIMX 3200JIEBAHUA.

1. Xupypr nomxeH ObITb F'OTOB K  TOMYy, YTO  INPU BO3HUKHOBEHUH
TEXHUYECKUX CII0KHOCTEW WJIM OCJIIOKHEHUN BO3MOKEH NIEPEXO] HE HEMEIJICHHYIO
JanapoTomMuto. sl TEeKOMIIPECCHUU KenaTesIbHO YCTAHOBHUTH 30H] B JKEIYJIOK U
KaTeTep B MOYEBOM My3bIpb. TeM caMbIM oOOecHeuuBaeTcs JIydllud 0030p U
npeaynpexaaercs ciydaitas nepdoparus NoJblX OpraHOB TPOAKAPOM.

2. O6e300muBanue. Onepanuy IPOBOAAT O OOIIKMM HApKO30M, IMOCKOJBKY
co0aKH MI0X0 MEPEHOCAT PACTsKEHUE OPIOITHON CTEHKU TTPU UHCY PQIisiiim rasa.

3. Kpamudukanus xupyproB. bpuraga, BBIIOTHSONIAS JANapOCKOIUIO,
JIOJKHA OBITh TOTOBOM K MEPEX0ay Ha TPaJAULIMOHHYIO JanapOTOMHUIO.

OnepaTUBHBIE TOCTYTIBI K OpraHaM OpIOIIHOMN MOJIOCTH y COOaK.

Jlamapockonuueckue JAOCTYIbl K OpraHaM OpPIOIIHOM TMOJIOTH JOJKHBI ObITh
HauMEHee TPaBMAaTUYHBI U B CBOIO OYEPE]b BHIMIOJHEHBI TaKUM 00pa3oM, YTOOBI
MECTO ONEPATUBHOTO MTPUEMA C TOUKAMU MPOKOJIA OPIOIIHON CTEHKH 00Pa30BBIBAIIO
yron He MmeHee 90 rpamycoB. BmecTe ¢ Tem, HexenaTrenbHO BBIOMpATh MecTa
JanmapoCKONMYECKOT0  JIOCTyNa  OKOJO  TOIMEpPeYyHOPEOepHBIX  OTPOCTKOB
MOSICHUYHBIX TIO3BOHKOB, B MEXPEOEPHBIX MPOCTPAHCTBAX OpPIOIIHOTO OTHea
IPYIHOI KJIETKH, OKOJIO TaXOBOTO KaHaja. B OONbIIMHCTBE Cily4yaeB onepaTUBHBIN
JIOCTYIl K OpraHaM OpIOIIHOW MOJIOCTH OCYILIECTBISIETCS BBEIECHUEM OCBETHTEIIS-
ypuraropa mno Oeyiof JMHUM OpIOIIHOM CTEHKH, a MHCTPYMEHTAJbHbIE KaHaJIbl
BBITIOJTHSFOTCSI B 00JIaCTH MOAB3/I0XA WK ToIpedbephbs. BoIOOp MecTa BBIMOTHEHUS
a0JIOMUHOIIEHTE3a MPU JaNapOCKONUU 3aBUCUT OT MHOTHUX (DaKTOpPOB, TAKUX, KaK

KOHCTHUTYIUA ) KUBOTHOI'O, €I0 YIIMTAHHOCTDL, BO3pacT U T.A.
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TexHMKa BBITIOJHEHUS JTAIAPOCKOMMUECKUX ONEpaLHii.

1. ITHEeBMOIIEPUTOHEYM. Jlanapockomnust TpeOyer CO37aHus
OMPEICICHHOT0 MPOCTPAHCTBA BHYTPHU OPIONTHOM MOJIOCTHU JJIsi OCMOTpPa OPraHOB U
BBINIOJIHEHUS OTepalu. 3a  MOCJeHee BpeMs IMOSBHIKMCH  CIIEHUANbHBIC
yCTporcTBa (JanapoidudThl), MO3BOJISIONINE MEXaHUIECKH MTPUTIOTHSITH OPIOIITHYIO
CTeHKy 0e3 uHcypdmsamuu raza. Bce ke OOJBIIMHCTBO JamapOCKOMMYECKUX
BMEIIATEIBCTB TPAAUIIMOHHO BBIMOJHSIOT C HCIOJIb30BAHUEM HAMNPSKEHHOTO
MTHEBMOTIEPUTOHEYMA.

—l'azoBbie cmecu. [l 0Opa3oBaHUs TTHEBMOIIEPUTOHEYMA HCIOJIb3YIOT:
YIJIEKUCIIBIA Ta3, BO3/yX, 3aKUCh a30Ta, MHEPTHhIE rasbl. [Ipeanourenne oTaaroT
yriekuciomy razy. Ero BblOOp 00yclOBI€H AOCTYINHOCTBIO, JCIIEBU3HON U
teMm, uro CO2 He mnoaaep:KUBaeT ropeHue. JBYyOKHCH yrieponaa OBICTPO
BBIJICTISICTCSL TIPU JIBIXaHUU, JIETKO a0COpOMpYeTCs TKaHSIMHU, MMEET BBICOKUU
kodpdunreHT nuddy3uu, 94To BaXKHO 7151 MPOGUIAKTUKHA Ta30BOM 3MOOJIHUH.

Hocrtymel. [TapamymMOunukanbHo (BBIIIE WM HUDKE TIYMKa) BBITOIHSACTCA
MONYJyHHBbIN pa3pe3 mnuHod  11-12 mm.  [IHeBMomepuToHEyM  CO34ar0T
uHCyhdsamen yriekucaoro rasza moj aapineHueM 10-12 MM. pT.cT. yepes uriy
Bepema. 3atem OproiliHy10 CTEHKY MPOKaIbIBatOT 10 MM TpoakapoM CO CTUJIETOM.
J{ns1 BBeiGHUS JTarlapoCKOIia 3TOT AOCTYIl MPUMEHSIOT 4Yalle OCTalbHbIX.

1. AnbTepHaTHBHBIA (OTKPBITHIN) CHOCOO CO37aHUSI ITHEBMOIIEPUTOHEYMA
NPUMEHSIIOT ~ TIPU MTOBTOPHBIX OMEpaIUAX, KOraa B OPIOITHOM MOJOCTH BEPOSTHO
pa3BUTHE CIIa€YHOT o Mpolecca, u ""ciaenoe" BBEICHUE UTJIbI U TpOaKapa ONacHO
MOBPEXJECHUEM  BHYTPEHHUX  opraHoB.  llpu ATOM HEeoOXxoaMMa
MUKpoJiarapoTomMus. Huxe mynka KoxXy pacceKkaroT BEpTUKAIbLHO Ha MPOTSHKECHUU
2-2.5 cM, oOHaxaroT Oelyr JHMHHIO XUBOTAa. Bokpyr Oymayimiero paspesa
HAaKJIaJIbIBAOT KHCETHBIN 0B. [10o/1 KOHTPOJIEM TJ1a3a BCKPHIBAIOT allOHEBPO3 U
OpIOIIMHY. Tpoakap 6e3 cTuiiera BBOASAT B CBOOOIHOE MpocTpaHcTBo. o
3aBSI3BIBAIOT W HAYMHAIOT WHCY(DQusimuio raza. Takas TeXHHKA MPeIynpekIacT
neppopallid WIM TOBPEXKIEHUS OpPraHoB OpIOMIHOW  MOJIOCTH, M3peaKa

BO3HUKAIOIIKE [IPU UCIIOJIB30BaHUY TEXHUKHU 'clenoro" BBeAEHUs Tpoakapa.
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2. OcmoTp opraHoB OpromHoW mosnoctu. [locne BBeneHus gamapockora,
HayMHas ¢ MpaBoro mnojauadparMajlbHOrO MPOCTPAHCTBA, MOCIEN0BATEILHO (10
4acoBOM CTpEJIKE) OCMATpPUBAIOT oOpraHsl OpromHoil monoctu. [lpu
HE00XO0AMMOCTU 00JIeeIeTATbHOTO OCMOTPa OPTaHOB Yepe3 MATUMUIUTUMETPOBBIN
Tpoakap JAOMOJHUTEILHO BBOJAUTCS 3aKUM. COCTOSTHUE KETYHOTO ITy3bIPs, TOJICTON
KHIIIKH, TA30BBIX OPTAHOB, TIEPETHEH TTOBEPXHOCTH JKEITyIKa U TIEYCHU MOXKET OBITh
olleHeHo 0e3 3arpyaHeHui. Jljig moapoOHOro ocMoTpa APYruX OPraHoB U3MEHSIOT
MIOJIOKEHHUE TeJIa U BBOJAT MATKHMA 30KUM-MaHHUITYJIATOD.

3. OcranbHble TpOaKapbl, HEOOXOAWUMBI JUIsI BBEACHHUS IOCIEAYIOMIUX
WHCTPYMEHTOB, TIPOBOJIST B OPIOIIHYIO MOJIOCTh MOJI KOHTPOJIEM TJia3a, HaOIroaas
MPOXOXKJEHUE Tpoakapa Ha MoHuTope. Kaxnmas omepanus TpeOyeT pazinuHON
OpUEHTAllMM TPUMEHSIEMBIX TPOAKapoB.  BOJBIIMHCTBO  JIAApPOCKOMUYECKUX
BMEIIIATEIILCTB TpeOyeT BBEICHHUS OT JABYX OT YETHIPEX IOTOJHUTEIHHBIX
TPOAKapoB.

4. Topakockonusi He TpeOyeT MHCYPdIAIuu rasa, Tak Kak cama rpyaHas
KJIeTKa BBITIOJTHSET KapKacHYH (QYHKIMIO M TOAJACPKUBAET HEOOXOAMMO
npoctpancTBO. OJHAKoO, KenaTtelbHa pasliefbHas HHTyOarus OpOHXOB, Tak
KaK TOPaKOCKOIMUYECKHUE OTepaluu Jydllie MPOBOAUTH MTPHU CHABIIEMCS JIETKOM.

5. OcHOBHOM MeETOJ pacceueHusi TKaHe M oOecredeHusi reMocraza B
OHAOXUPYPTUH — UCIIOJIb30BAHUE  BBICOKOYACTOTHOTO  AJIEKTPUYECKOTO  TOKa
OT DJICKTPOXHPYPIMUYECKOrOo TeHepartopa. ToK TMojaeTrcss Ha  CHelualbHbIC
WHCTPYMEHTBI, HMEIONIUE JMAJIEKTpUYEcKoe TOKphIiTHe. lIpemapoBka TkaHel
BEJIETCS B PSKUME pe3aHus U Koarysiuu. Ha kpymHbele TpyOdaThie CTPYKTYpPHI
HaKJIaIbIBAaCTCs JIMTATypa, MeTAJTHYECKas KIIMIICA WJIA UCTIOJIB3YIOTCS CIIMBAIOIINE
amnmaparel.

Jnarnoctuyeckast JanapoCKOIus.

[Toxazanus:

— Tlomo3penue Ha OCTpble XUPYPrHUECKUE 3a00JEBaHUS OPTaHOB OPIONTHOM

nosioct. CoMHEHUS B AUar"Ho3c.
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— Tynmas u ocTpasg TpaBMa >KMBOTA C MOJO3PEHUEM HA MOBPEXKICHUE
BHYTPEHHHUX OPTaHOB.

— JInarHoCTHKA U CTaIMPOBAHUE OMYXOJIEBOTO MpoIlecca.

— YTOuHEHue AMarHo3a mpu HEKOTOPBIX XpoHuueckux 3aboneBanusix JKKT
(Hampumep, cTaauu U GOPMBI LUPPO3a TICUCHHU).

— HeobxonumocTs B OMONICHUH.

OtHocuTenbHble TpoTUBONOKazaHus. Cnallku OT  HPeAlIeCTBYIOIMIUX
oTiepaInii, maTOJIOTHIECKOe OKUPEHUE U aCITUT OKUPEHUE.

TexHuka.

— Tlocne co3maHusi THEBMOIIEPUTOHEYMA BBOJAT MapayMOMIMKAIbHBIN
TpOaKap ¥ BBIMOJHSIIOT BH3YaJBHBIH OCMOTP OpPTaHOB JKHBOTA. [Tpu
HEOOXOJMMOCTA  yCTaHABIMBAIOT  JT0OABOYHBIM  Tpoakap g  BBEACHUS
MaHHUIYJIATOpa U 00Jiee TIIATEIbHOTO 00ciaea0BaHus OpraHoB. Opranbl OpIOIIHON
MOJIOCTH OCMATPUBAIOT MOCIIEI0OBATENIBHO (110 YaCOBOM CTPEJIKE, HAUMHAsI C TPaBOTrO
noanuadparmaibHOrO mpocTpancTBa. [Ipu HEOOXOAMMOCTH OPIOIIHYIO IMOJOCTh
MPOMBIBAIOT W JAPeHUPYIOT. COCTOSHUE J>KETYHOTO ITy3bIps, TOJICTON KHIIKH,
Ta30BBIX OPraHOB, TEPEAHEH MOBEPXHOCTH KEIyJKa W TEYECHU MOXKET OBITh
oriecHEeHO 0e3 3aTpyaHeHuit. it moagpoOHOro oCMOTpa APYrUX OPraHOB U3MEHSIOT
TIOJIOKEHHUE TeJIa U BBOJSAT MATKHHA 32KUM-MaHUITYJIATOP.

Jlamapockonuueckast XoJumucTIKToMus (JIXD).

[Toxa3aHus: K TOKa3aHHUSIM OTHOCSAT CHMIITOMATHYECKYIO HEOCIOKHEHHYIO
KKBb, 6eccuMnTOMHO MTPOTEKAIOIITY 0 (opMy 3a00JIEBaHUS U XOJIECTEPO3 KETTHOTO
y3bIpsi; HOBOOOPA30BaHUS KEITYHOTO MY3BIPS.

IIpoTnBoniOKa3aHus:

Cpenn MNpOTUBONOKA3aHUW K OTOM ONEpalMd  BBIACISIOT  IUIOTHBIM
BOCHIAJIMTCIIBHBIA HMHPUIBTPAT B O00JIACTH IICHKH JKETYHOTO Ty3bIpS U
rernaToyo/ICHaIbHOM CBS3KH, OCPEMEHHOCTh, TICPCHECCHHBIC JIallapOTOMUH,
OKHPEHUE, IIUPPO3 MEUEHU, BHYTPUTICYEHOUYHOE PACTIONIOKEHHUE KEITIHOTO My3BIPS,
MEXaHUYECKYIO JKENITYXYy U OCTPbIN MaHkpeatut. HekoTopbie aBTOpPBI CUMTAIOT ATU

IMPOTHUBOIIOKA3aHUs, 3a UCKIIFOYCHUCM IICPBLIX ABYX, OTHOCUTCIbHBIMU U IIPH 3TOM
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MOAYEPKUBAKOT, YTO YCIEX ONEpalud BO MHOTOM OINPENEIAETCS YPOBHEM
MOATOTOBKM XHUPYpra M TEXHUYECKOW OCHAIIEHHOCTBIO OINEpanrMoHHOW. OaHaKo
HEJIOOLICHUBATH 3TH MTPOTUBONOKA3aHHS HEJIb35, TAK KaK ITPU YKA3aHHBIX CUTYalUsIX
CYIIECTBYET PHUCK PA3BUTUS WHTPAONEPAIMOHHBIX OCJIOKHEHHUN M K TOMY XK€
BO3HHKAET HEOOXOAMMOCTh B KOHBEPCHH (TIEPEXO0/IC K JTArTapOTOMHUHM ), UTO yIITUHSICT
BpeMs onepanuu B 2—3 pasa.

Omneparnuro JIXD npoBoasT 0ObIYHO MO 00IIMM 00e300MBaHNuEM, JOOUBASCH
Opyu 3TOM TIyOOKOM penakcauuyu OpromHONM CTeHKM. OCHOBHBIMH ATanaMu
DHJIOCKONIMYECKOM OIEPALMH SABJISIIOTCS: CO3JaHUE ITHEBMOIIEPUTOHEYMA, BBEICHUE
TPOAKapOB M MHCTPYMEHTOB, PEBU3USI OPIOIIHON MOJIOCTH, BBIICICHUE KETIHOTO
Iy3bIPs U3 CPALIEHUM, Ty3bIPHOTO IPOTOKA U MY3BIPHOW APTEPUU C MOCIETYOIUM
VX KJIUIIUPOBAHUEM U IEPECEYCHUEM; BBIIACICHUE KEITYHOTO Iy3bIpS W3 JIOXKa
NEYEHU W M3BJICYCHHE €ro M3 OpIOIIHON MOJOCTH (MHOTNAa C HMCIHOJb30BaHUEM
KOHTEHEpa) MW YyCTaHOBKA KOHTPOJIBHOTO JpEeHaxa B MOJANCUYCHOYHOM
npocTpaHcTBe. [l BBeIEHHS TpOakapoB B OpIOIIHYIO TOJIOCTh MPOU3BOJIST
Jyro00pa3HbIi pazpe3 JIMHOM 1,5—2 ¢cM HaJ WK o MyIKOM U TPH pa3pesa JJIMHOU
5—-6 MM B mpaBoM Tojipedephne.

HeGonpmass  TpaBmMaTWuHOCT,  mpu  omepanuu  JIXD,  manpsmas
WHCTPYMEHTAaJIbHAsl TEXHUKA 00ECIIEYUBAIOT JIETKOE TEYEHUE MOCIEONEePalluOHHOTO
NepHo/ia, COKpAIIeHHE CPOKOB BOCCTAHOBIICHUS. DTUMH (aKTOpaMu OMPEIEIseTCs
HU3KHM MPOLEHT MOCJIEONEPALMOHHBIX OCIIOKHEHUNW CO CTOPOHBI ONEPALMOHHOMN
paHbl, OPIOIIHONM TMOJOCTH W CEPACYHO-JIETOYHOW cucTeMbl. llepeuncieHHbie
noctornHcTBa JIXD nenator ee couMabHO 3HAUUMON U MEPCHEKTUBHOMN B JICYEHUU
KKB.

Hapsiny ¢ HeocnopuMbiMu mpeuMmytecTBamMu omeparust JIXD taut B cebe
OMACHOCTh PA3BUTHSl CEPHE3HBIX OCIOXKHEHHWI: KpPOBOTEUYEHHE B OPIOIIHYIO
MOJIOCTh, NIEPECEUCHHUE XOJIEN0XA, TPABMA BHYTPEHHHUX OPraHOB, KETYEUCTECUEHUE
B OPIOIIHYIO MOJOCTh, THOMHBIA MPOIECCHl B 30HAX BMeIlaTenbcTBa. [Ipuunnamu

HNX BOSHUKHOBCHHA Yalll€ BCCTO ABJIAIOTCA CHA€YHbIN U BOCIIAIIUTEIIbHbBIN mpouecc B
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renaToyo/IcHaJbHOM 30HE; HapylleHWe TEXHUKW Olepalud M OTKa3 OT
CBOEBPEMEHHOTO MIEPEX0/1a K MUPOKOH JIallapOTOMHU.

Jlanapockonuyeckasi I€KOMIPECCUOHHAS XOJEUUCTOCTOMHSI.

[TokazaHusi: OCTPBIA XOJEHUCTUT Yy COMATUYECKHU TSDKEIBIX MallMeHTOB, HE
CIOCOOHBIX MO O0OIIeMy CTaTycy IEpEeHECTH YpEBOCEUEHHE,  MeXaHHYecKas
KENTyXa NMPU HAJUUMU (PYHKIMOHUPYIOUIETO >KEITYHOTO MY3BIpS U TMPU3HAKOB
OWJIMapHON TUTIEPTEH3HUU.

OTHOCHUTENBHBIE TPOTUBONOKA3aHUA: "OTKIIOUEHHBIN" KEIYHBIA ITy3bIPb;
HAJIMYUE TPEHSATCTBUS BbIIIE MECTa BIAJEHUS Iy3bIPHOTO MNPOTOKA B OOIIMIA
YKETYHBIN [TPOTOK; HEBO3MOKHOCTh BH3YAJIM3UPOBATH CTEHKY MXEIYHOIO ITy3bIps
U3-3a MHQUIbTPATa WK pyOII0BO-CIIAEYHOTO MPOLECCa.

TexHuka.

a) CnpaBa Ha rpaHuile 00JACTH MOAB3/I0Xa U MEYEBUIHOIO Xpslla OTCTymas
OT peOepHOil TyTH HA 5 MM TPOAKapOM IMYHKTUPYIOT NEPEIHIOI0 OPIOIIHYIO CTEHKY.

0) Uepes Tpoakap BBOAAT 4 MM UTITy, HECYIIYIO BHYTPH JIPEHAKHYIO TPYOKY.

B) Mrnoil myHKTUPYIOT JHO KEIYHOTO My3bIps, B €r0 IPOCBET CPa3y e BBOJAT
JIpeHaxXHyo TpyOKy Ha 1-12 cwm.

r) CozepKuUMOe My3bIpsi IBAKYHUPYIOT, & MOJOCTh IPOMBIBAIOT.

n) M3BiekaroT Tpoakap U uriy, a IpeHaxx MPO4YHO (PUKCUPYIOT K KOXKeE.

OcnoXKHEeHus MoCIIe JanapOCKOIHH.

1. OOmias neTaJbHOCTh B HJIOCKONMMYECKOM Xupypruu coctasiser 0.5%, a
yacToTa ocioxHeHui - 10%.

2. PaneBas mHpexnus HaOmomaercs B 1-2% ciydaeB, 4To MPUEMIIEMO U
CPaBHUMO C YAaCTOTOW HAarHOEHWS paH MPU aHAJOTUYHBIX OMEpalUsX, CACITAHHbBIX
IIPY OTKPBITOW METOJUKE.

3. IloBpexaeHusi BHyTPEHHUX OPTaHOB MOT'YT BO3HUKHYTh IIPU BBEJICHUU UTJIbI
st uHeyGdaauuu WM TpoakapoB. OcCoOEHHO NpH  HAJIMYMKA CHAaeK OT
npeanecTByomux onepaunii. Hanbonee onacHbl paHeHUsI KUIIEYHUKA U KPYITHBIX

3a0pIOLIMHHBIX COCYJIOB.
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4. Co3gaHue MHEBMOIIEPUOTOHEYMa IOJI OOJBIIMM J1aBieHUEM (Bbime 16
MM.pPT.CT.) MOXXET TPHBECTH K Pa3BUTHIO TaKUX OCJIOKHECHHH, Kak
ITHEBMOMETMACTUHYM WJIM TTOAKOKHAS dMbr3emMa. OHU CKIOHHBIE K CHIOHTAHHOMY
paccacblBaHUIO YW PEIKO MPUBOAAT K TAKUM CYIIECTBEHHBIM OCJIOXHCHMSIM, KaK
poTanusl cepIia WK caBiieHne OndypKauu Tpaxeu.

5. IlmeBmropakc. Ilpu BBINOJHEHMM JIAIADOCKONIMM K  Pa3BUTHIO
MMHEBMOTOpAaKca  MOXET  MPUBECTH  paHeHHe  auadparmbl,  OoJblas
nuadparmMaiibHasi Tpbhka, JUOO CIOHTAHHBIN Pa3phIB KUCTHI JIETKOTO.

6. Bo3MOXXHO pa3BuTHE Ta30BOM AMOOJMHU BCIEACTBUE HEMOCPEACTBEHHOM
NyHKIUU cocyia uriioi Bepera nubo B pe3ynbrare "BaaBiaeHus" ra3oBoro sM0osia
B 3USIFOIIUN TPOCBET COCYA, MOBPEXKICHHOTO MPU MPENAapPOBKE TKAHEN. ITO KpanHe
peaKoe OCIOKHEHHE MOXKET ObITh (haTaTbHBIM.

7. DAEKTPOXUPYPrUUECKUE TTOBPEKACHUS MOTYT MIPOSIBIISATHCS B BUJIE 0XKOTOB
TKaHed JMOO B BHJIC MOPAKEHUS SIECKTPUYECKUM TOKOM HHU3KON YacCTOTHI.
Oco0eHHO OIMacHbI OBPEKICHUS KUIIIEYHUKA, KOTOPbIE HECKOJIBKO JHEH (BILIOTH
JI0 MOMEHTa mepdopaluu) MOTYT OCTaBaThbCsl HEPACIIO3HAHHBIMU U MPUBECTU K
Pa3BUTHUIO PA3JIUTOTO NEPUTOHUTA.

8. Cep1euHO-COCYAUCTBIN KOJIAIC, 00YCIOBICHHBIA CHUKEHHBIM BEHO3HBIM
BO3BpaTOM U MaJIbIM CEpPJICYHbIM BBIOPOCOM, MOXET OBITh BBbI3BaH
MTHEBMOIIEPUOTOHEYMOM y OOJIbHBIX C TSDKEIBIMHU HapyHIEHUSIMUA QYHKIIUNA cep/iia
U JICTKHUX.

O.'pbiku  OpIOITHONM CTEHKM WHOTJA OOpa3yloTcs B MECTaX BBEICHUS
JECATUMUIUIMMETPOBBIX TPOAKAPOB.

10. Cocynbl unu HEpBBI TNEpeAHEH OpPIOMIHOW CTEHKU MOTYT OBITh
MOBPEXKICHBI TpoakapamMu. PHUCK HTaHHBIX OCIOXHEHHH YMEHbINAKT, u3beras

MMPOBCACHUSA HHCTPYMCHTOB B IIPOCKIMHU IMPAMBIX MBIIIIL Y)KUBOTA.

5. Pexmockonusn
PexTockomus (ot nat. rectum — "mpsimasi kumika', ot rped. skopeo — "cMmoTpro")

— 9TO MCTOANKA BU3YAJIbHOI'O UCCJICIOBAHUSA CIM3UCTOIN 000J0YKH Hp?[MOfI KHIITKHA
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IpU MOMOIIU CHEUATBHOTO MPUOOpa — PEKTOCKOIA, MPEICTaBISAIONIEr0 coOon
U30THYTYIO TPYOKY C OKYJISITOPOM U 3JIEKTPOJIAMIIOUKON Ha KOHILIE. JlaHHBIN MeTO
MO3BOJISIET TPOBOAUTH OOCTEAOBaHHWE TMPSAMONW KHUIIKKM Ha Tayomny 30-35
CAaHTUMETPOB OT AHAJILHOTO OTBEPCTHS.

[TokazaHusi K TIPOBEICHUIO PEKTOCKOMHH: PEKTOCKOIMHUIO IIeIecO00pa3sHO
MPOBOJAUTh KaK B MPOMUIAKTUYECKUX LENAX I MPEAYyHpPEKICHUS Pa3TUIHBIX
3a00J1eBaHUM TIPSIMOM KUIIKH, TaK U IPU HATTUYUH CJICTYIOUUX CUMIITOMOB:

- 001 B 00J1aCTH 3aJITHETO MPOXO0/a,;

- HapyIlIeHUs cTyJa (3arop Win 1uapesi);

- KUILIEYHbIE KPOBOTECUEHUS;

- CJIU3UCTHIE UJIM THOWHBIC BBIJICTICHUS U3 aHAJILHOTO OTBEPCTHSI.

HeobxoaumMo OTMETUTDH, YTO MPOTHUBOMOKA3aHUSIMH K MPOBEICHUIO JAHHOTO
WCCIICIOBAHUSI SIBJISIFOTCSI TAKME CUTYallUM, KaK: OCTphI€ BOCIHAJICHUS] B 0OJACTH
3aJIHETO Tpoxoja (Hampumep, reMOppoi, MapanpoKTUT U Tp.), Cy>KEHUE POCBETa
aHAJIBHOTO KaHaja (0OBIYHO MIPH OIMYXOJISX ), TPABMATHUYECKUE TTOPAKEHUS 3aTHETO
npoxoja (K MpUMepy, XUMUYECKUE WM TEPMUUYECKHE O0XKOTH), a TAKKE THKEJI0e
o011ee COCTOsSIHUE.

HeobGxonumass moarotoBka K — IpoBeAeHUIO  pektockonuu.  [lepen
OCYILIECTBJICHUEM JUArHOCTUYECKOr0 O0O0CieIOBaHUs HEOOXOIMMO TIIATEIbHBIM
00pa3oM K HeMY MOATOTOBUTHCS. 3a HECKOJIBKO JTHEH 70 €Tro MPOBEICHHUSI IEPEBECTH
JKUBOTHOE Ha CIEHUAJIBHYIO JHUETY — OTKa3aThCsl OT XJICOOOYJIOUHBIX HW3ACIIHM,
oBoIel U GpPyKTOB, 00OOBBIX.

[IpoBeneHre peKTOCKOIUH.

[Ipu BbIpaKEHHBIX OOJIEBBIX CHUMITOMAax B OOJACTU aHAJIBHOTO OTBEPCTHS
MIPEABAPUTEIILHO OCYIIECTBISIOT MECTHYIO aHecTe3nio. BBenenue mpubopa B
NPSIMYIO KUILIKY OCYIIECTBIISICTCS MEJIJIEHHO U OCTOPOYKHO, TIPU 3TOM JIJISI JIYUIIIETO
OCMOTpa UCIOJIB3YETCS pa3lyBaHKE ITPOCBETA KUIIIKK BO3ayXoM. [lomumo Toro, 4o
JaHHAsT METOJIMKA TTO3BOJISIET BU3YAThHO OOHAPYKUTH PAa3IMYHbIE MATOJOTUH, OHA
CrocoOHa TakKe BBINOJHUTH 3a00p TKAaHU CIM3UCTOM  OOOJOYKH IS

MOCJICTYIOIIETO TUCTOJIOTUYECKOTO HCCIIeIOBaHUsI (OMOIICHIO) WIIM OCYIIECTBUTH
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QJIICKTPOKOAryJLsIquil0  pas3IndHbIX HOBOO6paBOBaHHﬁ — TO €CTb TIIOCIIYXXHUTb

OIIPpCACIICHHBIM CIT0co00M OHAOCKOITMYCCKOT'O JICUCHUA.
KOHTpOJH)HI)Ie BOIIPOCHI:

1. W3 kxakux 9acTeil COCTOUT SHAOCKO?

2. Jlms wuccrmenoBaHUST KaKUX OpPraHOB TPHUMEHSETCS JHIOCKOIMYECKOE
obopynoBanue?

3. [ToaroToBKa )KUBOTHOTO K IIPOBEICHUIO HIOCKOMTMYECKOTO UCCIICTOBAHMS.

4. Tloka3zaHus U MPOTUBOIIOKA3aHUS K OPOHXOCKOIHUHU.

5. OnepaTuBHBIN JOCTYM K JaNapOCKOMUYECKOMY UCCIICIOBAHMUIO.
4. buoncusi

buoncus (ot ap.-tped. Piog — km3HB + OYIG — BHEIIHUWA BHUA) — METOJ
UCCIICIOBaHUsI, TPU KOTOPOM TMPOBOJUTCS MPUKU3HEHHBI 3a00p KIETOK WIIU
TKaHeil (Oworrara) U3 OpraHu3Ma C JIUarHOCTHYECKOM WIJIM HMCCIIEIO0BAaTENIbCKOM
1enbto. buorncus spiseTcs 00s3aTeIbHBIM METOIOM MOATBEPKACHUS TUAarHo3a Mpy
MO/IO3PEHUHU HA HAJMYKUE OHKOJIOTHYECKUX 3a00JICBAHUM.

[Toqg MSITKMMH TKaHSMHA OpraHuM3Ma I[IOHMMAalT BCE aHATOMUYECKHUE
o0pa3oBaHus, PaCIOJIOKEHHbIE MEKYy KOCTSIMU CKeJIeTa U KOXKEH 3a UCKITI0UEHUEM
muMmpatryeckux y3ioB. Cro/la OTIPOCITCS: MOMEPEUHOIoocaTass MyCKyJaTypa,
¢bubpo3Has, >xapoBas, CMHOBUAJIbHAs TKaHH, cocynbl oOonouku IlepBoB. Bce
HAa3BaHHbICE TKAaHU  MOTYT  ABJISATBCA |  HMCTOYHMKOM  BO3HHUKHOBEHUS
T0OPOKAYECTBEHHBIX 3JI0KAY€CTBEHHBIX; HOBOOOPA30BAHUH.

buoricus — Haubosiee JOCTOBEpPHBIM METOJl HCCIEAOBaHUS B Ciyyae
HEOOXOJIMMOCTH YCTAHOBJICHUSI KJIETOYHOTO COCTaBa TKaHW. B3srwe TkaHe u
MOCIICAYIONIEE HMX MCCIENOBAHUE II0J MHUKPOCKOIIOM ITO3BOJISIET ONPENACIUTH
TOYHBIM KJIETOYHBIM COCTaB MCCIEAYEMOro Marepuana. buomncus sBiseTcs
HCCIIEIOBAHUEM, BXOJAIIMM B JUArHOCTUYECKUM MHUHUMYM HOPU MOJO3PECHUH Ha
OHKOJIOTHUYECKOE 3a00J1€BaHue, U IOMOJIHAETCS IPYTUMU METOIaMH UCCIIEOBaHUS,

TAKNMH KaK PCHTI'CHOJIOIMYCCKHUEC, SHIOCKOIINYCCKHUEC, UMMYHOJIOIT'HICCKHC.
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Ecnu uccnenoBaHue MyHKIMW MOKA3aj0 HAJIMYME 3JI0KAYECTBEHHBIX KIIETOK,
100 y MTOKTOpa €CTh COMHEHHs TOCTe IyHKIIMH, TMallieHTa HaIpaBJISIOT Ha
oworicuro. JTO TOCHEIHSAS AUATHOCTHKA, PE3ybTaT KOTOpOH Oymer abCOIIOTHO
TOYHBIM.

Ceromnst OwolicHS TPUMEHSETCS W TPH JUATHOCTUKE HEOMYXOJIEBBIX
3a0oneBaHusl (HampuMep, TEMaTuTa), JUIsl YCTAHOBICHUS OCOOCHHOCTEW TEUCHUS
0oJIe3HMU.

Bbuoncusa enympennux opeanos.

OOpazelr TKaHM MOXKHO B3SITh W3 BCEX OPraHOB IO CaMbIM Pa3IMYHBIM
npuunHaM. Hibke nepeynciiensl OCHOBHBIE BUIBI OMOTICHH M YKa3aHbl IPUYUHBI €€
MPOBEICHUSI.

buoncus kocmnoti mxanu: MCNONIb3yeTCsl 11 AMATHOCTUKH 3JI0KAYE€CTBEHHBIX
ormyxoJjied uian uHpeKnuu KocTh. [laHHas OuorcHus MOXXeT OBITh MPOBEACHA C
MTOMOIIIBIO UTJIbI, KOTOPAasi BBOJUTCS Y€pe3 KOXKY, UITU XUPYPTUUECKHU.

buoncusi  kocmnoeo mo32a: WCIONAB3YETCA I  JUArHOCTHKU  TaKUX
3JIOKQYECTBEHHBIX OIYyXOJIEH KPOBHU, Kak JernkeMmus. [Ipr 3TOM ¢ MOMONIBIO UIJIbI
Bpay 3a0upaeT HeOOoJIbINOM 00pa3el] KOCTHOM TKaHU U KPAaCHOT'O KOCTHOTO Mo3ra. B
HEKOTOPBIX CITydasx TpeOyeTCsl UCCIIeI0BAHNE JTUIIIh KOCTHOTO MO3Ta.

buoncus monounou ocenezvi: TMpPUMEHSETCA ISl ONPEACICHHS] MPUPOJIbI
(moOpokauecTBeHHass WM 3JI0KAYECTBEHHAs) Y3JI0B B MOJIOYHOM IKeJe3bl.
BrIensitoT HeCKOJIbKO BUJIOB MOJOOHBIX MPOIEAYP: CTepEOoTaKCuUYecKass OUOTCus
(mox xoHTpoJieM mMammorpaduu);, ouoncusi moj koHTtpojeM Y3U; OGuoncus monu
KOHTpoJsiem MPT.

buoncus  snoomempusa: wucmonb3yercs A OOHAPYXKEHHS  MPUYUH
MaTOJOTUYECKUX MATOUHBIX KPOBOTCUECHHH, [Jii OOCJIEIOBaHUS COCTOSIHUS
PHAOMETpHUs (BHYTPEHHEHW OOOJOUYKM MATKH) M JUATHOCTUKHU 3JI0KAY€CTBEHHBIX
omyxoJiei. JlaHHasi OuoncHUs NPOBOAUTCS C TOMOIIBIO 0COOOro YCTpoMcTBa

Hanoo0ue WIJbl, MO3BOJISIONIEH 3aXBaTUTh OOpaszel] TKaHU, JUOO0 C MOMOIIBIO
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WHCTPYMEHTA, KOTOPBIM COCKAOJMBAET YacTh KIETOK /JII MHUKPOCKOMHYECKOTO
aHanu3a.

buoncus noueunoti mrxanu: TpPUMEHSIETCA MJIA JUATHOCTUKU COCTOSHUM,
KOTOpBIE COIPOBOXKIAIOTCS MOYEUHONM HEIOCTATOUYHOCTHIO WJIM BOCHAJICHHUEM, a
TaK)K€ OIYXOJIEW, HAaIPUMEP, paKa MOYKH. TakKe MOKET OBbITh UCIIOJIb30BaHA JJIS
WCCJIEIOBAHMS TPAHCIJIAHTaTa IIOYKHM HAa MPEAMET NPHU3HAKOB OTTOPKEHUS.
buoricus MOYkKM TPOBOJUTCS C TIOMOUIBIO HIJIBI, KOTOpas IMO3BOJIAET YIAIUTh
HeOO0JIBIIION 00pa3ell TKaHU.

buoncusa neuenu wvcnonb3yercs A TUATHOCTHKU TakuX 3a00JeBaHMM, Kak
UppO3, TenaTuThl, UHPEeKuuu U pak. Taxke MOXKeT ObITh HCIOJIb30BaHa JIs
UCCJIEIOBAHMS TpPAHCIUIAaHTaTa Ha NpeIMET MPU3HAKOB OTTOPKEHHs. buoncus
NE€YEHU OOBIYHO MPOBOAMUTCS C MOMOIIBIO WIJIBI, BBOJUMOW depe3 Koxky. Kpome
3TOr0, BO3MOXHO HCIOJIb30BAaHUE TOHKOIO KaTeTepa, KOTOPbIA BBOAMTCS YEpe3
SAPEMHYIO BeHY (KpyIlHasi BeHa IlIen) JJIsl 3aXBaTa HeOOJIbIIIOro o0pasiia TKaH!, WIIH
XUpypruueckasi Ouorncus.

buoncus neckux unu mxamneu 2pyoHoul Kiemku: IPOBOJAUTCS IPU OOHAPYKEHUU
NaTOJIOTUYECKUX YYACTKOB Ha PEHTI€HOIpaMMe UM KOMIIBIOTEPHON TOMOIpaMMe.
buoricus MoxeT ObITh IPOBEACHA C MOMOILBIO OPOHXOCKOMA (TOHKOTO ONTHYECKOTO
WHCTPYMEHTa, KOTOPBI BBOAWTCA Yepe3 TOPTaHb, Tpaxeww U OpOHXH K
NaTOJIOTUYECKOMY YYacTKY B JIETKHX), UIJIbI MJIM XUPYPIrHUECKUM METO/I0M.

buoncus numgpamuueckoeo ysna: NpoBOAUTCS TMPU YBEIUYCHUHM WM KaKUX-
A100 MaTOJOTHMYECKUX HM3MEHEHHUSX TKaHeW nuMmdaTtuueckux y3noB. [lpu stom
UCIIOJIB3YETCs] OMOTICUITHAS UTJIAa WM XUPYPTUUYECKHUM MOAXOI.

buoncus mviuweunou mrxanu: Ha3HaYaeTCs ISl TMarHOCTUKU MH(GEKIMOHHBIX
NOpaXEHUH MBI, 1e()EKTOB CTPOCHHE MBIIIEYHBIX BOJOKOH WM 3a00JIeBaHUMN
COCJIMHUTEILHON TKaHW U KPOBEHOCHBIX COCYAOB. B naHHOM ciyuyae Ouorcus
MIPOBOIUTCS C TIOMOIIBIO UTJIBI WIIH XHUPYPTHUECKH.

buoncus nepsog: ucnonpzyercs Uisl U3yYEHHUs MMOBPEKACHUS, JE€r€HEPALMH
WIN pa3pylIeHHs] HEPBHBIX BOJOKOH, a TaKXe€ BOCHAIMUTEIbHBIX 3a00JeBaHUMN

HEpBHOU TKaHU. Kak ImpaBuiio, IpOBOAUTCS XUPYPIUYECKH.
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buoncusa  koorcu: TpuUMEHsETCS I8 MCCIEAOBAHHSA  NATOJOTMYECKHX
HOBOOOpa30BaHUM KOKH MJIM HOPMAJIbHBIX HEBYCOB (POJAMHOK) IPU U3MEHEHUH UX
BHEIIHETO BUa. buorncus Ko>xu mMpoBOIUTCS MTyTEM «COCKAOJIMBaHU» HEOOIBIIIOTO
oOpa3na TKaHM, yJaJleHHs TKaHM C IHOMOIIbIO CKalbMENs WIH CHEIUaIbHBIM
MHCTPYMEHTOM, KOTOPBII U3BJIEKAET 00pa3el] KOKH 110 BCEW €€ TOJIIUHE.

buoncua mxanu auuka: NCNONB3YyEeTCS Ui TUArHOCTUKH IMPUYMH MY’KCKOTO
oecriogus. Takxke NMpUMEHsIETCS A ONPENENICHUs XapakTepa Y3JIOB B TKaHSX
An4Ka (I0OpOKayeCTBEHHOE WM 3JI0Ka4eCTBEHHOE). brorcus ssuuka mpoBOIUTCS C
IIOMOILBIO UTJIbI UM XUPYPTUYECKH.

bBuoncus wumoeuonou dcene3vi: Ha3HAYaeTCs NIl ONPEAETICHUS MPUPOIbI
y3J0B B TKaHAX opraHa. OObMHO OMONCHUS B JaHHOM CiIy4yae MPOBOAMTCS C
IIOMOILBIO UTJIBI.

[Ipn HE0OXOAMMOCTH BO3MOXHO IIPOBEICHUE OMOIICUU MPAKTUYECKHU JIFOOOTO
opraHa, B TOM YHCJI€ MOYEBOTO ITy3bIpsl, CEpALA, IPEICTATEIbHOM JKele3bl, TKAaHEeH

Y OPraHoB II€U, OKOJOIMTOBUAHBIX KEJIE3 U JIp.
Topaxkouenmes.

TopakoreHTe3 — MyHKIUsS TPYJHONW KIETKU AJIs SBAKyallMH KUIAKOCTH W/WIIH
BO3/lyXa U3 TUIEBPATILHOMN MOJOCTH.

[Toka3zanus:

— CraOunuzanusi >KUBOTHOTO TPHU JBIXaTEIbHOM JUCTPECCE MO MPUUYUHE
CKOTUJICHUS BO3/yXa U/UIU KUJIKOCTH.

— Ilomyuenune 006pa3ioB KUIAKOCTH AJISl AUATHOCTUYECKUX UCCIIEIOBAHUIA.

O6opynoBaHue:

Karerep-6a6ouka 1160 BHyTpUBEHHBIN KaTeTep (OpayHIOIIA):

—18-20 gage — cobaku cpeanux u KpymnHbix noposa (>10 kr).

— 20-22 gage — KomKu U cO0aKH MaJIbIX MOPO/I.

Tpex xoa0BbIii KpaH, mmpuibl oT 10 710 50 M1 B 3aBUCHMOCTH OT 05KHIaEMOT0
o0beMa BO3TyXa UITH KUJIKOCTH, COCY/[l Ji cOOpa MIeBpabHON KUAKOCTH.

Iloaroroska mareHnTa.
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B 3aBucuMOCTH OT CTeneHH BO30YJIMMOCTH U KIMHUYECKOIO COCTOSIHUS
JKUBOTHOTO — PYYHOE YJIEpKAHUE WIM Jerkasg cefgauus. Y IKUBOTHBIX C
JBIXaTE€IbHBIM  JTUCTPECCOM  CIEAYeT  NPEANpPUHUMATh  MaKCHUMaJbHbIE
MPEAOCTOPOKHOCTH. Y KIIaJIKa — FPYIHOE MOJI0KEHUE, B KAYECTBE alIbTEPHATUBBI —
cuag Wid Jiexa Ha Ooky. [lose roTOBUTCS Kak CTEpUIIBHOE MECTO ISl MyHKIIUU
(BBICTpUTaHHUE, AaHTUCENITUKH ). BEeposITHO, HCIIOJIb30BaHUE JIOKATbHBIX AHECTETHKOB
B MECTE IyHKIIHH.

Texnanka. [Tyakmus nmpoBoautes B 7-8-M MexpeOepbe, MECTO BBEACHUS UTJIBI
3aBHCUT OT IIPENIOJIaraeMoro Xapakrepa coAepKUMOro (BBINOT WK BO3AYX):

— Cepenuna rpyIHOM NIOJIOCTH, IIPYU HAJIMYMU BO3AYyXa U )KUJIKOCTH.

— BeHTtpanbHas TpeTh rpyJHOI MOJOCTH, TPU HATUYUHU KUIKOCTH.

— JlopcaiibHasi TPETh TPYAHOM KIETKH, IPU HAIMYHUH BO3TyXa.

Wrna BBOAWTCS BHOJb KpPAaHUAIBHOTO Kpas peOpa, HalpaBieHUE CIIerKa
BEHTpaJIbHOE (0K0JIO 45 T), Tak uTo Obl (packa urJbl OblLIa MapasuiesibHa JIETKUM.
[Tocne npoBana B IpyAHYIO HOJOCTh IPOBOJUTCS MOMNBITKA aCHUPALMH IIITPULIOM
(ue Oonee 2 mun). Ilpu MONOKUTENBHBIX PE3yJIbTATAX, MPOBOAUTCS OTKAYMBAHHE
KUJKOCTH WJIHM BO3JyXa 4Yepe3 TPEX-XOJOBBIA KpaH. 3aTeM IpPOBOMSITCS TE K€
MaHUITYJISIMUM HAa MPOTHUBOMNOJIOKHOM CTOpPOHE (IIPEANOYTUTENBHO MPOBOIUTH
MMEHHO JIBYCTOpPOHHEe ApeHupoBanue). [locne mpouenypsl, 1 OLIEHKH ycrexa
JPEHUPOBAHUS ONTHUMAJILHO MPOBOJUTH paAHoOrpaduyecKkoe UCCiIel0BaHuE.

IIpenocropoxHoCTH:

— W36erath mMyHKIHUH MO KayJAaJlbHOMY Kparo pedpa — MecTa MpPOXOXKIACHHS
MeXpeOEepHBIX COCYIOB U HEPBOB.

— WM36erath MyHKIMH Cpa3y HaJ IPYJIMHON — BEPOSTHA MMyHKUUS BHYTPEHHEH
IPYIHOU apTEPUHU.

BeposiTHbIE OCTIOKHEHUS: HEMPEeIHAMEpPEHHAs MMyHKIMS BHYTPEHHEHW rpyIHON
apTepuu, MEKpEOEPHBIX UM KOPOHAPHBIX COCY/I0B, a TAKXKE MUOKapAa, Malepanus

JIETKUX C TIOCIIETYIOIIUM SITPOTCHHBIM ITHEBMOTOPAKCOM.
IIpokon éprownoii cmenku, nanopoyenmes.
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®Oukcanusd. [Ipu nmpokosie OpIOIIHON CTEHKH KPYITHBIX )KUBOTHBIX (PUKCUPYIOT
B CTOSTYEM TOJIOKEHUH, MEIIKUX — Ha CTOJIE B OOKOBOM MosioxkeHuu. [Tpokoi pyOua
MO>KHO CEJIaTh KaK Ha CTOSIIEM, TAK U HA JIEKAILEM KUBOTHOM, B 3aBUCUMOCTH OT
€ro COCTOSIHHUSL.

Texnuka onepauun. Bce Tpu onepannu (Mpokoa OpIOIIHON CTeHKHU, pyOua u
CJICTION KHWIIKH) JeJIaf0T 0OBIYHO 0e3 00e300MBaHus.

[Ipokon OpromHO#M cTeHku. Oneparnuio MPOU3BOJAAT C JUATHOCTUYECKON
LEJbIO JUISl ONIPEIENIEHUS XapaKTepa COAEPKUMOr0 OPIOIIHOM MOJIOCTH (3KCCy1aTa,
TpaHcCyJaTa, KpPOBH, MOYM, KaJIOBBIX MacC) M MJI1 HWHTPANEPUTOHEATBHOIO
BBEJCHUS JIEKAPCTBEHHBIX BEUIECTB.

[Ipokon OprOMIHONW CTEHKU Y KPYMHBIX S>KUBOTHBIX JEJIAIOT MPOOHBIM
TpoakapoM WM urioi boOpoBa ¢ MaHAPEHOM M KPYTO CKOIIIEHHBIM KOHIIOM. Y
MEJIKMX KMBOTHBIX ISl ATUX II€JICH UCIIOJIb3YIOT UHBEKIIMOHHBIC UTJIBI.

MecTo mpoKojia y KpPYHHOTO pOraroro CKOTa HAMEYalT B YYacTKe,
PaCIIOJI0KEHHOM MEXKy MEUEBHUIHBIM XPAIIOM U TyITKOM, OTCTYIIS Ha 3—5 CM BJIEBO
OT OeJIof JIMHUU, WM B MPABOM MOJIB3J0XE HA CEPEIMHE TOPU3OHTAIBLHOU JIMHUH,
COEUHSIONIEH KOJEHHYIO YallIKy ¢ TOCIEAHUM PEOPOM.

VY nomaan npokoa MOXKHO JIeJIaTh B TPEX MECTax:

1) B 71€BOM MOAB3/0XE HA CEPEIMHE TOPU3OHTAIBLHOM JIMHUU, UAYLIEH OT
KOJICHHOM YaIllku K peOepHoOi ayTe;

2) B IpeAMyNnoYHON 00J1acTH, OTCTYIIS HAa 3-5 CM BJIEBO OT O€JION JTMHUU,

3) no3anu nmymnka mno 6enoit TMHUH (y KOOBLT).

VY cBuHEH, co0ak 1 KOIIeK OPIOUIHYIO CTEHKY MPOKAJIBIBAIOT MO O€0i JTMHUU
WM cOOKy OT Hee Ha 1-2 cM B 00J1acTH: y caMIIOB — BIEPEAM IMyIKa, a Y CAMOK —
1103311 HETO.

[lepen myHKIMEN CMENIAIOT KOXKY B CTOPOHY, YTOOBI HE COBMAAAIN KOJIOTHIE
paHbl U MBIIIEYHBIX CJIOEB OpIOMIHON CTEeHKH. M3 3THX ke coOoOpa’keHUil Wriy
BKAJIBIBAIOT B HECKOJIHKO KOCOM HANPABJICHUH K KOXKE, MPOJABUTAIOT €€ Ha TITyOuHy
2-4 cm. ['myOuHy MpokoJsia OrpaHUYMBAIOT YKA3aTEIbHBIM MaJbIEM, HATOKEHHBIM

Ha KOHeI| Tpoakapa wiu uribl. [locne mpokona OpIOUIHOW CTEHKH MHCTPYMEHT
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npoaBurarT Ha 1-2 cM. ConepkxuMoe OpIOIIHOM MOJOCTH BBITYCKAIOT MEAJIEHHO.
PacTBOpbI IeKapCTBEHHBIX CPEACTB BBOJAT Nojgorpetrbimu 10 37° C.

[locne oxkoHYaHHWsS ONepauuy BCTaBISIOT B TWJIb3y CTWIET W HW3BIIEKAIOT
Tpoakap. Pany cma3zpiBatoT 5%-HBIM CIIUPTOBBIM PAcTBOPOM HOAa M 3aKJIEUBAIOT
KOJUIOJUEM.

[Tomy4yeHHas )KUAKOCTh IMOJBEPIraeTcs JIabopaTOPHOMY MCCIIEIOBAHUIO.

Hakonunenue TpaHccynata B OpIOUIHON MOJIOCTH HAOJIOIAETCs IPU MECTHBIX
paccTpoiicTBax KpOBOOOpAIEHUs] B CHCTEME BOPOTHOM BEHBI, HAPUMED: MpPH
UppO3ax MEUYEHU, TPOMOO3€ BOPOTHOM BEHBI, CIABJICHUH €€ OIyXOJIIMHU, a TaKXKe
IpU 3aCTOE B BEHO3HOM CUCTEME y OOJBHBIX C HEAOCTATOYHOCTHIO CEPICYHOM
MBIIIIBI, TP OOIMX OTeKaXx y OOJBHBIX C 3a00JIEBaHUSIMHU IMOYEK, IPHU
aJIMMEHTapHOM IUCTPO(DHUH.

Hakormnenue skccyjata B OprOIIHON MOJ0CTH HAOJII01aeTCs, KaK IPaBUIIO, IPU
OCTPBIX U XPOHUYECKUX IEPUTOHHUTAX, TPU BOCTIAIICHUHN OPIOIIMHBI, TOKPHIBAIOIIIEH
Ta30BbI€ OpraHbl, pake OPIOIIMHBI U OMYXOJISX MaJIOro Ta3a.

XKuakocth, OkpaleHHast KeITYHbIM MTUTMEHTOM, HAOIIOAACTCS Y JKENTYITHBIX
OOJNBbHBIX, @ TaKXK€ B CIyyasX MpOpbiBa B OPIOUIHYIO MOJIOCTh COJEPKUMOTO
KEIYHOTO TY3BIPS WM OXMHOKOKKOBOM KHCTHI TMeueHH. | eMmopparuueckas
aCIUTUYECKas )KUJIKOCTh HaOII0JaeTCs, TJIABHBIM 00pa3oM, MpPHU 3J10Ka4€CTBEHHBIX
HOBOOOPA30BaHUAX OpIOMIMHBI, HO WHOTJAa OBIBA€T W TIpU TyOEpKyJIE3HOM

MIEPUTOHUTE.
KoHTpoIBHBIE BOITPOCHI:

1. Yro ciieqyeT MOHUMATH IO/ ONIPEACIICHUEM MSTKUE TKaH!W OpraHu3Ma?
2. Kakue 3a601eBanus TUarHOCTUPYIOTCSI OMOTICHE?

3. O6opynoBaHue mpuMeHsieMoe J1JIsi OMOTICHYECKOT0 3a00pa MaTepuara.
5. Tomorpagus

Tomozpaghusa (rped. tomos Kycok, cjioi + graphd nmucath, n300paxath) —METO]T

MOCJIOMHOTO HCCIICA0BAHUA OPraHoOB YCIOBCUYCCKOIO TCjIa C IIOMOINBIO CPCACTB
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JTy4e€BOM AMAarHOoCTUKU. Paznuuarot Metoas! T. ¢ HCIIOJIB30BAHUEM HOHU3HUPYIOILETO
U3Iy4YeHUs, T. €. ¢ O0JIyueHHEM MalUEHTOB (OObIYHAsl PEHTI€HOBCKAs, WU TaK
Ha3blBaeMasl KJIacCHUYECKasi, KOMIBIOTEpHAs PEHTICHOBCKAas M PaJUOHYKIIUIHAs,
WIM SMHUCCHOHHAsI KoMIbloTepHast, T.), U He cBsi3aHHBIE C HUM (YJIbTpa3BYKOBas U
MarHuTHO-pe30HaHcHas T.). 3a UCKII0YEHnEM OOBIYHON PEHTT€HOBCKOM, IIPU BCEX
BUJaX TOMOTrpaduu n300paxeHHe MOIy4atoT ¢ TOMOIIBIO BCTPOSHHBIX B amlmmapaThl

OBM (koMIBIOTEPOB).
1. Tuneiinaa momozpagus.

Jluneiitnas  ToMorpagus  (kjmaccuueckas ~— ToMorpagus) < —  METOJ
PEHTIEHOJIOTUYECKOTO UCCIEOBAHHUS, C TIOMOIIBIO KOTOPOrO0 MOKHO IMPOU3BOIAUTH
CHUMOK CJI0s1, JIEKAIIETr0 Ha ONPEeIEHHON NTyOMHE UCCIeTyeMOro 0ObEKTa.

Meton 0OCHOBaH Ha CHHXPOHHOM IIEPEMEIICHUH B IPOCTPAHCTBE U3JIy4YaTess U
PEHTITEHOBCKOU KacceTbl B rporecce PEHTTEHOBCKOMN CBEMKH.
PeHTreHomuarHocTHUeCKUE anmaparhl sl OOBIYHON PEHTTeHOBCKOU T. COCTOAT U3
MOABIKHOM CHCTEMBI H3Jy4daTellb — PEHTIEHOBCKAas KacceTa, MEXaHH3Ma €€
NIEPEMEIICHMS], YCTPOWCTBA ISl pa3sMEUICHUS] NAUUEHTa, MEXaHWYECKHX OIop,
AIIEKTPUYECKUX U  DJIEKTPOHHBIX YIpaBsOMMX ycTpodcTB. Tomorpadsl
MOAPA3ALAIOT HAa MPOJIOJIbHBIE (BHIOpaHHBIN CIION mapayijiejieH MPOJ0JIbHOM OCU
Tena), MmonepeyHble (BHIOPAHHBIN CI0W MEpHEeHAMKYJISIPEH OCH Teja YeJIOBEKa) U
NaHOpaMHble (BBIOpaHHBIA CJOW MMeeT (opMy H3O0THYTOM MOBEpXHOCTH). B
3aBHCHUMOCTH OT IOJIOKEHHS TeJla Mal[MeHTa BO BpeMs UCCIEIOBaHUs TOMOrpadbl
MOTYT OBITh TOPU3OHTAJIBHBIMH, BEPTUKAJIbHBIMU, HAKJIOHHBIMH, IO XapakTepy
MEPEMEILICHNS] TOABMKHOM CHCTEMBI M3JIydaTelb — PEHTTEHOBCKas Kaccera —
JVUHEWHBIMH, HEIUHEHHBIMU, KPYTOBHIMH W KOMOMHHMpOBaHHBIMHU. Tomorpadsl
00€eCleynBalOT MOJYyYEeHUE Ha TUIEHKE PEHTIC€HOBCKOTO H300paKeHHUS TOJIBKO
HEOOXOAMMOro CJIOsl. YCTpaHEHUE HEHY)KHBIX TEHEHW MPOUCXOAUT 3a CYET
CUHXPOHHOIO IIEPEMEIIEHUS] CUCTEMBI M3JydaTesb-KacCeTa OTHOCHUTENIBHO
HEKOTOPOM MPOCTPAHCTBEHHOM OCHM M OOBEKTa wucciieqoBaHus. ONTUMaIbHBIN

pe3yjabTar AOCTUTACTCA IICPCMCUICHUCM HOI[BH)KHOﬁ CHUCTCMbI IIO CJIOKHBIM
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KPUBOJMHENHBIM TpaeKTopusiM. HauOosbiiee pacnpocTpaHeHUE MOTYUUITU
MPOJI0JIbHBIE TOPU30HTAIbHBIE JUHEHHBIE TOMOTpadbl HA OCHOBE CTAIIMOHAPHBIX
PEHTITEHOBCKMX anIlapaToB, OCHAIIEHHBIX CHEHUAJbHBIM MEXaHU3MOM JUIS
nepeMenieHus: u3nydarenss u kacceTol. K Takum TomorpadgaM OTHOCHUTCS Takke
YHUBEPCAIbHBIA JTUHEHHBIN TOMOTpad, MO3BOJISAIOMINNA MPOBOIUTH UCCIEIOBAHUS B
BEPTHUKAJIBHOM U HAaKJIOHHOM I1OJIOKEHUSX.

Hanbonee Onu3Ky:0 K COBpPEMEHHOW JIMHEHMHON ToMorpaduu cucremy
npemyoxus Maep, B 1914 rogy oH npemsioxKusl IBUTaTh PEHTTEHOBCKYIO TPYOKY
napajuieabHO TeIy OO0JIBHOTO.

[Tpu CUHXPOHHOM JIBUKEHUM TPYOKU M KacCEThbl TOJIBKO HEOOXOAMMBIN CIION
MOJIy4aeTCsl YETKUM Ha IUJIEHKE, MOTOMY YTO TOJBKO €ro BKJAJ B OOLIYIO TEHb
OCTAE€TCS HEMOJABUKHBIM OTHOCHUTEJIBHO IUIEHKH, BCE OCTAJIbHOE — CMa3bIBaETCH,
MOYTH HE MeIlasi MPOBOJUTH aHAIU3 IMOJYYEHHOro n3oOpaxeHus. B Hacrosmee
BpEMsI A0JIA MOCIIETHETO METOA B UCCIIEIOBAHUAX YMEHBIIIAETCS B CBA3U CO CBOEH
OTHOCHUTEJIbHO MaJioi HH(OPMATUBHOCTHIO.

Ha nuHelHbIX TOMOrpaMMax yJaeTcsi OOHapyXUTh HE BUAMMbBIE HA OOBIYHBIX
pEeHTreHorpaMmax  JeTajlld  aHAaTOMUYECKOro  CTPOCHHs  OpraHa Wi
NaTOJIOTMYECKOTO0  MpoIecca, KOTOpble MPU  OOBIYHOM  PEHTIE€HOBCKOM
UCCJIEIOBAHUM  CKPBITBI BCJEACTBHE CYNEPHNO3UUIMU (HAIOKEHUSI) TEHEBBIX
oOpazoBanuii. JIjisi moMydeHUs: MAaHOPAMHBIX CHUMKOB YEIIOCTH M JPYTUX YacTeu
yeperna MPUMEHSIOT MAaHOPAMHbIE HEJIMHEWHbIE TOMOTPAQBI.

2. Maznummno-pe3oHancrHas momozpagus.

MarnautHo-pe3onancHas tomorpaduss (MPT) — tomorpaduueckuit mMeron
WCCJICIOBAaHNSI BHYTPEHHUX OPraHOB M TKaHEH C MCIOJIb30BaHUEM (DHU3HYECKOTO
SIBJICHHSI SIICPHOTO MAarHUTHOTO pPE30HaHCa — METOJl OCHOBaH Ha HW3MEPCHHUU
AJIEKTPOMArHUTHOTO OTKJIMKA SAp aTOMOB BOJIOpOJa Ha BO3OYXIACHHE WX
ornpenenéHHON KOMOMHAIIMEH AIEKTPOMArHUTHBIX BOJIH B TIOCTOSSHHOM MarHUTHOM

I10JI€ BBICOKOM HAIPSHKEHHOCTH.
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Ssnenue, HazpanHoe SAMP, 6b110 OTKpBHITO B 1946 T. IByMSI HE3aBUCUMBIMU
rpynnamu uccienosareneit B [Mapapiackom m CtaHI(OpACKOM YHUBEpCHUTETAX
(BenukoGpuranus). CyTh e€ro cocTtosja B TOM, YTO SiApa HEKOTOPBIX aTOMOB,
HaxOoJsICb B MArHUTHOM IT0JIE MOJT ACMICTBUEM BHELIHETO 3JIEKTPOMATHUTHOTO MOJISA,
CTIIOCOOHBI MOTJIONIATh SHEPTHUIO, a MOTOM HCIYCKaTh €€ B BUJE PaAHOCUTHANA. 3a
310 oTKphIiTHe D. bnou u E. Ilepcens B 1952 1. 6pun yaocroensl HobeneBckoit
npemun. B 1973 1., ucnonssys seiaenue SAMP, I1. JIlyreOyp BmepBble MOTyUHII
M300paKEHHUE BYX HAMOJIHEHHBIX BOAOW KAMWUIIPOB; HMEHHO C 3TOTO HAYaJIOCh
pazButue JAMP-tomorpadpuu. U yxe B 1982 r. na MexayHapoJlHOM KOHTpecce
paguosioroB B 1. [lapumxe (®panmus) OblIu mpeacTaBieHbl nepsbie SMP-
TOMOTPaMMBI JKUBOTO YEJIOBEKA.

Meton SIMP-Ttomorpaduu ocHOBaH Ha CITIOCOOHOCTH sijIep HEKOTOPHIX aTOMOB
BECTH ce€0sl KaK MarHUTHBIC JUMOJIU, B T.4. 00J1aJaTh MAarHUTHEIM MOMEHTOM. JTHU
CBOICTBAa UMEIOT f1pa, COAEpKAUIME HEUETHOE YHCIO HYKJIOHOB, B YAaCTHOCTH
Bojopon (H), yrmepon (C), drop (F) m dochop (P). IIporon Haxomurcs B
MOCTOSIHHOM BpalleHUH, 00pa3ysi BOKPYT ce0si MAarHUTHOE TOJI€ C ONPENeIEHHBIM
MAarHUTHbIM MOMEHTOM, UJIU CIUHOM. [Ipy noMenieHnu Bpalaronmxcs IpOTOHOB B
MOCTOSIHHOE€ MAarHUTHOE TOJI€ MPOUCXOJIUT OPUEHTUPOBAHUE OCU HMX BpAIICHUS
BJI0JIb CHJIOBBIX JIMHUM 3TOTO MOJISA, WU IperieccupoBanre. Eciau oTHOBpEMEHHO B
BHUJIE UMITyJbCA MPHUIIOKUTH JONOJHUTEIBHOE paal04YacCTOTHOE IIOJIE, TO OCh
OpUEHTAllMM TPELECCUPYIOLIEro MPOTOHA TMOBEPHETCS B 3aBUCUMOCTH OT
MPOJOKUTENLHOCTH uMIyJbca Ha 90° wumm  180°. Ilpu npekpamieHuun
pPaauO4YaCTOTHOTO HWMITYJIbCa MPOTOH BO3BPAIIAETCSd B HCXOAHOE TIOJIOKEHUE
(HacTymaer ero pejakcalus), YTo COPOBOKIAETCS BbIACICHUEM MOPIIUU YHEPTUH.
Bpemsi penakcanuyd TpOTOHAa CTPOro MOCTOSHHO. [Ipu 3TOM paznuyaror ABa
BpeMeHU penakcaunu: T-1 nmociie moBopota Ha 180° u T-2 nocne noBopota Ha 90°.
Kak npaBuno, nokazarens T-1 Oosbiie, yem T-2. C mOMONIBIO CHEIHATBHBIX
npuOOpPOB MOXKHO 3aperUCTPUPOBATh CHUTHAIBl (PE30HAHCHOE W3IIy4YeHHE) OT
pelaKkCUpyronMX MPOTOHOB M HAa WX aHalM3€ IOCTPOUTH MpeAcTaBiIeHUE 00

uccienyeMom oobekte. MP-xapakrepuctukamu oOBbeKTa CIIyKaT TpU IMapaMeTpa:
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IJIOTHOCTh MNpOTOHOB, Bpemss T1 u T2. IIOTHOCTP NPOTOHOB 3aBUCUT OT
KOHIIEHTpaIlMu d3JeMeHTa (KaK MpPaBHIIO, BOJOPO/AA) B MCCIEAYEeMOM OOBEKTE U
XapaKTEPHU3yETCs aMIUIMTY0M PUHUMAEMOIO CUTHAIA.

B MenuuuHckux tomorpadax mo psay MPUYMH UCIOIB3YETCS pPErucTpanus
SIMP Ha mporoHax — sApax aTOMOB BOAOPOAA, BXOIAIIUX B COCTaB MOJEKYJIBI
BOJbI. B cuiy Toro, uro ncnoas3yemeiii B MPT MeToz upe3BbIYaiiHO YyBCTBUTEIIEH
JlayKe K HE3HAUUTEIbHBIM U3MEHEHUSIM KOHILIEHTPAIMU BOJAOPOJAA, C Er0 MOMOIIBIO
yJaeTCs HE TOJBKO HAJIE)KHO UACHTU(DUITMPOBATh pa3auyHbIe TKAHU, HO U OTJINYATh
HOPMAaJIbHbIE TKAHHU OT OITyXOJIEBBIX.

MarnutHo-pe3oHancHass Tomorpadus (MPT) o0OecrieynBaeT TOYHOE
M300paK€HUE BCEX TKAHEW OopraHu3Ma, B OCOOCHHOCTH MSTKUX TKaHEW, XpsIIeH,
MEKIIO3BOHOYHBIX  JHCKOB W  Mo3ra. Jlaxe camble HE3HAUYUTEIbHBIC
BOCHAJIMUTENbHBIE OYaru MOryT ObITh OOHapykeHbl Ha MPT. CTpyKTypbl ¢ HU3KUM
COJIep>KaHHEM BOJIbI (KOCTH WJIH JIETKKE) HE MOJJAI0TCs TOMOrpaduu u3-3a HU3KOTO
KadecTBa U300paKeHUs.

Cucrema 11 MAarHUTHO-PE30HAHCHOM TOMOTrpaduu.

Ona coctrout u3 tomorpada u OBM. B cBoro odepenb ocHOBY TomMorpada
COCTABJISIET MArHUT, CO3JAIOUIMI CTaTMYECKOE MArHUTHOE TM0Jie, KaTYyIIKH
JIOTIOJITHUTEJILHOTO BO30YKIEHUS Y PUEMHUK CUTHAJIOB.

[To MOIITHOCTH MarHUTHOTO TIOJISI BBIJIEIISIIOT TOMOTPadBbI:

— ¢ ynbTpaciadbbiM MarHuTHBIM moJieM (110 0,02 Tecna);
— co cmabpiM MarauTHBIM ToJ1eM (ot 0,1 10 0,5 Tecna);
— co cpennum mnojaeM (ot 0,5 1o 1 Tecna);

— ¢ cunbHbIM TI0J1eM (o1 1 10 1,5 Tecna);

— CO CBEpXCUJIbHBIM TosieM (0T 2 Tecna u BbIle).

OcHOBHOI MarHuT ToMorpada MnoJjbiii, B HEM UMEETCs TYHHENb, B KOTOPOM Ha
aBTOMATHUYECKH YIPABISIEMOM CTOJIE C KOOPJIMHATHOM CHUCTEMOIl pacrojaraercs
NaueHT. [[1s npuioKeHuss UMITyIbCa JOMOJHUTENBHOIO PaIMOYaCTOTHOTO MOJIA U

B036y}KI[CHI/IH IIPOTOHOB BHYTPpH OCHOBHOTI'O MardivuTa YyCTaHaBJIMBACTCA
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JIOTIOJIHUTENIbHAS KaTYIIIKa, SIBJISIOIIAsICS OJJHOBPEMEHHO U MTPUEMHUKOM CUTHAJIOB
penakcaiy MpoTOHOB.

[Ipn BO3AEHCTBUM PAAMOYACTOTHBIX HMITYJICOB HA OPUEHTUPOBAHHBIC B
MIOCTOSSHHOM MArHUTHOM TII0jJie TPOTOHBI IPOMCXOJUT HUX BO30YXKICHUE,
CONPOBOXKJAEMOE MOTJolIeHueM JHepruu. Ilociae oOKoOHYaHUA  UMITyJbCa
MPOUCXOJIUT WX PEeJIaKCallUsl, COMPOBOKIAAIONIASICS BBIACICHUEM SHEPIUU B BUJIC
MP-curnana. DTOT CUTHaJd TPUHUMAETCS CIHEHUAIBHBIMH YCTPOMCTBAMH U
nojgaercss Ha MomHyro OBM, rae mnocine aHanu3a MOJYYEHHBIX JTaHHBIX
COCTABJISICTCSI KapTHUHA IIPOCTPAHCTBEHHOTO PACIpE/ICICHUsI HCTOYHHMKOB €T0
W3JIy4YEHUS — JI€p BOJAOPOA.

B coBpemenHbIx TOMOrpadax s CO31aHUsl TOCTOSSHHOIO MarHUTHOTO TOJIS
UCIIOJB3YIOTCSA JIMOO PE3WCTUBHBICE MArHUThl OOJBIIMX  pa3MepoB, JHOO
CBEPXITPOBOJISIIIIE MAarHUTHI.

Pe3ucTuBHBIE MarHUTHl AAIOT CPABHUTEIIBHO HEOOJIBIIYIO HAMPSKEHHOCTh
MarHuTHOro mojig — okoio 0,2-0,3 Tecma. YcTraHoBKM ¢ TaKMMH MarHATaMu
KOMITaKTHBI (MOTYT Pa3MeCTUTbCS B OOBIYHOM PEHTI€HOJOTHYECKOM KaOWHETE) U
MPOCTHI B OKCILTyaTaIliy, HO JAl0T U300pakeHne HeOOIBIIIOTO pa3penieHuUs.

CBepXIpoBOJAIIME MAarHUTHl CO3/1at0T MarHuTHoe mosie 10 30 Tecma, 4To
MO3BOJIIET MOJYy4YaTh H300paXKEHUE 3HAUYUTENBHOTO pazperieHus. OgHaKo OHU
TpeOYIOT TIyOOKOTO OXJaxaeHus — A0 -269°C, 4To MOCTUTAETCsS TOMEIICHHUEM
MarHuTa B CUCTEMY U3 MOCTE0BATEIBbHBIX KaMep C KUJIKUMU T'eIMEM U a30TOM U B
BaKyyMHYI0 kKamepy. [1o00HbIe crCcTeMbI 3aHUMAIOT 3HAYUTEILHO OOJIbIIIE MECTA U
TPEOYIOT CIEIMAIBHBIX OTACIBHBIX MOMEIIEHUN U 00CTYKUBaHUS (€KEMECSIIHBIC
HKCILTyaTallMOHHBIE PACXOAbI COCTABISIOT MPUOIM3UTENBbHO 60 ThIC. €Bpo). K TOMY
K€ OHM 3HAUUTEIIbHO CIIOKHEE U JOPOXKE U B MPOU3ZBOACTBE, U B IKCILTyaTallUH.
Bo3MoxkHO, mocneqHue JOCTHXKEHUS (PU3NKKM B 00JIACTH  CBEPXITPOBOJISIINX
MaTepUasioB MO3BOJISAT JHOOUTHCS CYIIECTBEHHOTO MpoOrpecca B KOHCTPYUPOBAHUU
ToMOrpad)0B CO 3HAYUTEIILHON HANIPSHKEHHOCTHIO MATHUTHOTO TTOJIS.

Jns momyueHusT M300pakeHUs ONpPEICICHHOTO CJoS TKaHEH opraHu3Ma

IT'paaAuCHTBI MArHuTHOIO0 IIOJId BpallaOT BOKPYT 0o0BeKTa HCcCiacaoBaHusd,
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OCYUIECTBJISISI TakuM o0pa3oM ero ckaHupoBaHue. I[loilydeHHbIE CHUTHAIIBI
npeoOpa3ytorcs B HU(PPOBBIE U MOCTYyNAIOT B aMsTh DBM.

XapakTtep MP-uzo0paxenus

On ompenenserca Tpems (pakTopaMu: IUIOTHOCTHIO NMPOTOHOB U BPEMEHEM
penakcaruu T1 u T2. [Ipu 3ToM OCHOBHO# BKJIaJl B CO3/IaHNE U300pAKEHUSI BHOCUT
MMEHHO aHaJIM3 BPEMEHHU pEJIAKCAlMH, 3aBHUCSIIET0 (B OTIMYHME OT IJIOTHOCTH
MPOTOHOB) OT OOJBIIOTO KOJIWYECTBA (PU3NUECKUX M XUMUUYECKUX XapaKTEPUCTUK
oObekra. Tak, cepoe u 6enoe MO3roBO€ BEUIECTBO OTIMYAIOTCS MO KOHLEHTPALUU
BozbI Bcero Ha 10%, B TO BpeMsl Kak MPOAOLKUTENIBHOCTD PEJIaKCcallii IPOTOHOB B
HUX pasziuyaercs B 1,5 pa3a, 4To MO3BOJIAET YETKO pa3jinyaTh X Ha IOJIYy4aeMOM
n300pakeHnd. Bpems penakcalum M IUIOTHOCTh MPOTOHOB, HAXOIALIUXCS B
KUIKOCTAX, >KUPOBOM BEIIECTBE, TOJIOBHOM M CIMHHOM MO3re€, MBIIIAX,
NapEeHXUMATO3HBIX OpraHax, KOCTAX U KaJIbLIU(PUKATAX, & TAKKE 3JOPOBBIX TKAHIX
U ONYyXOJISIX CYHIECTBEHHO pa3inuyaroTcsi. COOTBETCTBEHHO ATUM pa3IMyUsAM
WHTEHCUBHOCTHh MP-curnaa 3HaunTeaIbHO BapbupyerT, gaBas nuzoopaxenue (T1) ot
SAPKO-0€JI0TO y KUJKOCTEH W Kupa 10 uyepHOro y kocteil. CriemoBaTeibHO, Ha
OCHOBE aHajM3a ATUX CUTHAJIOB YyJNAeTCs IOoJy4daThb JIOCTATOYHO KOHTPACTHBIE
NOCJIOMHBIE M300pakeHust oObekTa. Ilpu 3TOM H300pa)keHus, MOJTy4YEHHbIE Ha
OCHOBE aHanu3a BpeMeHM penakcauuu T1 m T2, oTHOCATCA ApYyr K Apyry Kak
HEraTuB K IO3UTHBY, YTO MO3BOJIIET B 3aBHCHUMOCTH OT 3aJla4d HCCIIEHOBaHUS
ONTUMAJIbHBIM CIIOCOOOM KOHTPACTUPOBATh T€ WJIM MHBIE TKAHHU.

[Tpu MPT, xak v ipy pEeHTT€HOJIOTUYECKOM UCCIIEIOBAHUN, MOKHO ITPUMEHATH
MCKYCCTBEHHOE KOHTpacTUpOBaHHE TKaHed. C 3TOM LENbI0 UCIIONIBb3YIOT BEIECTBA,
oOnajaronIMe mNapamMarHeTMYeCKUMU cBoMcTBaMH. OHM  U3MEHSIOT  BpeMs
pelakcallud  JKMJIKOCTeH, Oyarogapss dYeMy KOHTPAacCTHOCTh HM300pakeHus
CYILIECTBEHHO TMOBbImaeTcs. Oco0eHHO MHPOPMATHUBHO KOHTPACTUPOBAHUE MPH
JMAarHOCTUKE HOBOOOPA30BaHMM W  BOCHAJIUTENBHBIX OYaroB, B KOTOPBIX
KOHLIEHTpalusi ¥ HWHTEHCUBHOCTh OOMEHA JKUIKOCTH, 4, CIIEJOBaTEIbHO, U
KOHTPACTHOT'O BEUIECTBA 3a4aCTYIO BBIIIE, YEM B 3JJOPOBBIX TKAHSX.

ITokazanus k nposenenno MPT
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[Tokazanust omnpenensitorcst ocodeHHocTsIMU MPT — HeMHBa3MBHOCTBIO U
CIIOCOOHOCTBIO BU3YyaJIN3UPOBATH r00bIe MSATKOTKAHBIE CTPYKTYPBI
ouonoruueckoro oowvekra. Jto nenaer MPT eamHCTBEeHHBIM WH(OPMATHBHBIM
HEUHBA3UBHBIM  METOJIOM, €CIIM peHTreH, Y3M, SHOoCKOmusS  OCTaroTCs
OECCUIILHBIMU.

Bonburyto yacte uccinenyembix nanueHtoB MPT coctaBistitor GonbHBIE C
cumrnromamu nopaxenust [IHC.

[Ipn momomm MPT MOXHO HOETAIBHO PacCMOTPETh TOHKHE CTPYKTYPBI
TOJIOBHOT'O MO3Ta, OLEHUTh UX (OpMY, pa3MepPbl, OAHOPOJHOCTh, BACKYJIAPU3ALIUIO.
B03M0HO BBISIBIIEHUE HOBOOOPA30BaHUM, y4aCTKOB HILIEMUH, KDOBOU3JIUSAHUN WU
BOCHAJIMTENbHBIX O4aroB. B orinume oT ganexko HeOe3onmacHoil Mmuenorpaduu
IIPEACTABIIACTCS BO3MOXKHOM BU3yalau3alusa CIMHHOIO MO3ra U CIIMHHOMO3IOBBIX
HEpPBOB, OIIEHKAa WX CTPYKTYpbl, (POpMBI, O0coOeHHOCTelW KpoBocHaOxkeHus. C
noMonpt0 MPT HeMHBa3MBHO MCCIIENYETCS HATMYKME HE TOJIBKO KOMIPECCUOHHBIX
MIOPAKEHUM CIIMHHOIO MO3ra, HO M HHTPALypAIbHBIX WHTPAMENYJUIPHBIX
OMYXOJIEH, JIETEHEPATHBHBIX, BOCIAINTENIBHBIX, BAaCKYJSIPHBIX, HEKOTOPBIX
MeTab0IMYECKUX HapyUIeHUH CIMHHOIO MO3ra, He U3MEHSIOLMX €ero KOHTYpOB H,
CJIeI0BaTEIbHO, HEBUIMMBIX Ha MHesorpaMMax. B ciydasx omyxoseil 00ojgouex
CIIMHHOT'O MO3T'a MOYKHO OLIEHUTh UX PACIIPOCTPAHEHHOCTD B OKPYI/KAKOIINX TKAHSAX.
VYnaercs nTuarHoCTUpOBaTh HE OOHApy)KMBaeMmble HAa MHUEIOrpaMMax MOpaKeHUs
KOPELIKOB CHUHHOMO3TOBBIX HEPBOB.

MPT no3Bonser He TONBKO JOKAINU30BaTh NATOJIOTUYECKUM O4ar B CIIMHHOM
WM TOJIOBHOM MO3I€, HO M pacllo3HaTb €ro MNPUPOAY, PacIpOCTPAaHEHHOCTb.
Ucnonb3yss SAMP-tomorpaduio, MOXKHO BBIIOJHUTH aHTHOTPaguUI0 COCYIOB
TOJIOBHOT'O U CIIMHHOTO MO3ra 1ake 0e3 BBEZCHHsI KOHTPACTHOTO BeliecTBa. MOXHO
CKa3aTh, YTO B JUArHOCTUKE OOJBIIMHCTBA MATOJOTUH TOJOBHOIO WM CIUHHOTO
Mo3ra MPT sBisieTcs 3KCIIEpTHBIM METOAOM, IIPU 3TOM C MUHHUMAJIbHBIM PUCKOM
JUIS 310POBBS MTALIMEHTA.

Eme onna o6mnacte mpumenenuss MPT B BeTepuHapuu — JMArHOCTHUKA

3a00JIeBaHUI OMOPHO-/IBUTATEILHON CUCTeMBbl. Ecii maTojmorndeckue u3MeHEHUs
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KOCTEMl M CyCTaBOB B OOJBIIMHCTBE CIIy4aeB MOKHO JIMarHOCTUPOBATH
PEHTI€HOJIOTUYECKH, TO HAPYILIEHUS MATKOTKAHBIX CTPYKTYP — MBILIL, CYXOXKHUJIHHM,
CBSI30K, CYCTaBHBIX Karcyl, nepudepruueckux HEpPBOB, COCYIOB — 3a4acTylo
OCTAIOTCS JJIs Bpaya BHE JOCATaeMOCTH.

I[Ipy nmomonmm MPT MOXKHO  IMAarHOCTHPOBATH  OHKOJIOTUYECKHE,
BOCTIAJINTENBbHBIE, IETeHEPATUBHBIEC 3a00JI€BaHNS KOCTEH U CYCTaBHBIX CTPYKTYp Ha
paHHUX, HE JOCTYNHBIX JJs peHTreHorpadguu, cragusx. B nuarHoctuke
TE€HJIOCHHOBHUTOB, TPABM CYXOKWJINHA, HEKOTOPBIX aApTPO30B, apTPUTOB, HEBPUTOB,
MHO3UTOB W APYTUX IPUYUH XPOHMUYECKUX, PELUUAUBHUPYIOIIMUX XpomoT MPT
OKa3blBaeTcsd He3aMeHUMOM. Tak, Hampumep, paspblB WIM  TEHIOCUHOBUT
CYXOXKHWJIUA JIBYTJIaBOW MBIIIIBI TUIeYa — OAHM M3 HamOoJiee 4YacThIX MPUYUH
HENPOXOJAIIEH XpPOMOTBI HAa TIPYAHYK KOHEYHOCTb — YETKO BHUJIHBI IIpU
nposenenn MPT, B To BpeMs Kak Mpu peHTreHorpaduy OHK BBISBIISIOTCS JIUIIb HA
ITO3/THEW CTaJINM, KOTJA Pa3BUBACTCA MHUHEPAIU3ALNS CYXOKWIHS. AHAIOTUYHAS
CUTyalus CKJIaAbIBACTCS IIPU PA3BUTUU CAPKOMBI MATKUX TKAHEN KOHEYHOCTEH.

3. Komnsromepuasa momozpaghus.

Komneroreprast Tomorpadus — 3TO METOJA HMCCIEIOBAHUSA, OTHOCSIIUNCST K
Jy4yeBOM  JMarHOCTUKE, OCHOBAHHBIH HA  MOJIyYEHUHM  MHOXKECTBEHHBIX
MOCIIEZIOBATEIBHBIX CPE30B 3a/IaHHON aHATOMHYECKOH 30HBI. MeToq OocHOBaH Ha
s dexTe ocnabieHus peHTTeHOBCKOTO M3IyYEHHs MPU €ro MPOXOXKICHUU Yepe3
CTPYKTYpBl pa3iuuHoil miuoTtHocTH. Hamboree miaoTHas TKaHb B UYEJIOBEUYECKOM
OpraHu3Me — KOCTHAsI, HAMMEHBIIYIO TUIOTHOCTh UMEET JIETOYHAas TKaHb.

Komneiorepasle TOMOrpagpl — yCTaHOBKHM, C IOMOIIBIO  KOTOPBIX
MPOU3BOAMUTCS  KOMIIbIOTepHast Tomorpadusi. [lepBeie  Tomorpadsl  ObUTH
MOIIATOBBEIMHU — T.€. BO BPEMS OJHOTO MEpeMeIleHusl cToa (I1ara) BRIMOJTHIETCS
OJIMH CKaH, Jajee TpyOKa IepeyCTaHaBIMBACTCS M MPOUCXOAUT CJETYIOUIHMA
UJACHTUYHBINA UK | IepenBmKeHue cTona = 1 ckaH.

CrimpasibHble KOMIBIOTEpHbIE TOMOTpadbl MPEAyCMaTPUBAIOT BBHIMOJIHEHHE

CCpHUU CKaHOB: BO BpPCM:A HCIIPCPBIBHOIO ABWIKCHUA CTOJIAa YCPC3 TICHTPHU
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(YycTpoOiicTBO, B KOTOPOM IOMEIIEHa PEHTI€HOBCKasl TPyOKa) MPOU3BOJUTCS CEpUs
CKaHOB C 33/IaHHBIMU MapaMeTpaMu, BO BpeMs KOTOPBIX TPyOKa JABUKETCS BOKPYT
TeJa maryenTa 1o cnupanu. TonmuHa 1 cermenTa, 1 n300paxeHus MpHU COUPaIbLHON
KT moxer nocturate 04€Hb MAJIBIX BEIUYUH — | MM U MEHEE.

CymecTBYIOT pa3Hble THIIBI CIHUPAIBHBIX TOMOTPagdoB: OJHOCPE30BBIN
ToMorpad — 3To camblii IpocTol ToMorpad, Ha KOTOPOM BO BpeMs OJTHOTO 060poTa
TPyOKH MOJTy4aeTCs OJTHA KKapTHHKa» (CYyIIeCcTBYOT 2-, 4-, 6-, 8-, 16-, 32-, 64-, 128-
, 256- u 6ostee cpe3oBbie TOMOTpadbI).

KT-motHOCTh — BenuuuHa, u3Mepsemas B enununax XayHchunga (ExH),
ocoOeHHasi JIsl OMNpEJEeCHHBIX oOpraHoB u TkaHe. [lo ee wu3MeHeHUAM
OTHOCUTEIBHO HOpPMAJbHBIX (CTaHJAPTHBIX) 3HAYEHUW JI€TAETCS BBIBOJ O
MOP(OJTOTUYECKUX HAPYIICHUSX.

Hampumep: minotHocts mnoyeuHod TtkaHu 1moc 40 EnH, Ha ¢one ee
BBISIBJISIETCS Y4acTOK XUPOBOM miioTHOCTH (MuHyc 70 EnH) — mpusnak omyxosu
YKUPOBOTO CTPOCHUS (AHTMOMHUOJIUIIOMA, JINTIOMA, JIMIIOCAPKOMA).

[IpenmymecrBa cnupansHo KT mo cpaBHEHHIO C ApPYyrMMH METONAMH
UCCIICIOBAHUS:

— HEWHBA3UMBHOCTh (IO CPaBHEHHUIO C PEHTICHOBCKOW ILHUCTepHOrpaduei,
BEHTpUKyJorpapue,  muenorpaguei, OpoHXOckonuend, OpoHxorpaduen,
TOPaKOCKOITHEH, METOIMKOMN «IIIapsIIero KareTepay, JanapocKonuei);

— BBICOKAsi TOYHOCTb — YaCTO MO3BOJSET TOCTABUTh NPABUJIbHBIN JUAarHo3 Ha
OCHOBE aHaJIN3a BBISIBICHHBIX MOP(HOIOTHIECKUX H3MEHCHUI;

—  JoCcTymHOCTh  (0ojbllasgs  paclpOCTPAHEHHOCTh  PEHTI€HOBCKUX
KOMITBIOTEPHBIX TOMOIpaOB MO CpaBHEHHUIO ¢ KoymuecTBoM MP-toMorpados,
OTHOCHUTEJIFHO HEOOJIbIast CTOUMOCTh MCCIIE0OBAHUSA, OBICTPOTA.

CKT (cniupansnas KT) yeperna, ro1oBHOT0O ¥ CIIMHHOTO MO3Ta:

— LIEHHAsl BO3MOXHOCTh BU3YaJIM3UPOBATh NOJIOBHOM MO3T (B JOIMOJHEHHE K
TakuM MeTo/aM, kak Y 3U 1mio1a 1 HOBOPOXKACHHOTO — Yyepe3 OOJIBIION POJHUYOK,
onpenenenus M-axo, MPT);

— PpaHHAA ANAarHOCTUKA aHOMaJIMi pa3sBUTHA I'OJIOBHOI'O MO3ra,
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— paHHEE OIIpeNeJCHUE THUIA HAapyLIEHUsS MO3rOBOrO KpPOBOOOpAllEHUS —
UIIEMHs] UM KPOBOU3JIMSHUE — JJI1 HAa3HAYEHUs] NPABWIBHOIO JIEYEHUS (B TOM
yucie TpoMmOonm3uca B CPOKUM 10 (POPMHpPOBAHUS 30HBI HIIEMHH, T.€. MPH
HEOOpaTUMBIX U3MEHEHUAX TOJIOBHOTO MO3ra);

— UCKJIFOYECHHUE BHYTpUUEpenHbIX remaroM ripu UMT, onpenenenus cMeneHus
KOCTHBIX ()parMeHTOB B IIOJIOCTh Yeperna H T. JI.

— OIIpe/IeTICHUE XapaKTepa 30Hbl BOCHIAJIIEHUS TP MEHUHIUTAX, SHLE(anuTax,
BU3yaJIM3alus adCLeccoB, ONpeAesieHue (C BBICOKOM 10J1€ BEpOSTHOCTH ) IPUPOAbI
BOCIIAJIEHUS — THOMHOE, Iapa3uTapHOE;

— CKPHHHUHT JUIsI UCKJIIOYEHHUS OIyXOJE€H Yy MAalMeHTOB C HEBPOJOTHYECKUMHU
HapYLICHUSMH.

Bosmosxknoctu CKT opranos rpyanoit nonoctu (OI'TI):

— BU3yaJU3alys U3MEHEHHN B JIETKUX pa3MepaMu OT 1 mwM;

— onieHka u3meHeHus cpepocrenus — KT npoBoauTcs ¢ B/B ycuneHueM, Iis
KOHTPAaCTUPOBAaHUSI COCYZOB CPEIOCTEHMs, MUX Jydlied Au(QPepeHunpoBKH OT
OKPYXaIOIMX  TKAaHEM:  KUPOBOM  KJIETYATKH  CPEAOCTEHHUs,  JI/y3JIOB,
NaTOJIOTHYECKUX 00pa30BaHUM CPeIOCTEHHUS;

— HEMHBA3MBHAs OLIEHKA BO3YXOHOCHBIX MyTEH BIJIOTh O CyOCErMEHTapHbIX
OpOHXOB.

OrpaHnueHusi: HEBO3MOXXHOCTb  3aJE€pXKKH  [JbIXaHWs Yy  [AalHEHTA,
HEBO3MOKHOCTh NPHUHATH TOPU30HTAIbHOE TMOJOXKeHue u3-3a oxabliku, CKT
opraHoB OpromHo# nosioctu (OBIT) mpoBoauTes ¢ B/B ycuIeHHEM U 00€CTICUUBACT
BBICOKYIO TOYHOCTB OLICHKH U3MEHEHHI TAPEHXUMATO3HBIX OPraHOB:

— JUIsl KOHTPAaCTUPOBAHUS COCYJIOB OpromrHoi mojoctu (aopTorpadus,
aHTHOTrpadusi TOUYEYHBIX COCY/IOB);

— NS JIy4lIero BbISBIEHUA UM JU(QPEpEHIHPOBKH  MATOJIOTHUYECKUX
o0pa30BaHUl OT HEM3MEHEHHON OKPY>KaIOIEel MapeHXUMBI.

[IpotuBonokazanus k BeinonHeHno CKT:

— HEBO3MOXHOCTb 33JCPKKH JIBIXaHMS MALIUEHTO;

— HCBO3MOKHOCTDb IPUHATH TOPHU30HTAJIIBHOC ITOJIOKCHUC,
68



— W3MUIIHAS TY4YHOCTh MalMeHTa (Ha OMNpeleieHHbIXx ToMorpadax —
HEOOJIBIION AMaMETp OKHA TeHTPHU, OTPaHUYEHUs CTOJIa ToMorpada mno Macce Tena
NaIMeHTa), THUIEePITHEBMATU3allMs KHUIIKH, OOJbIIOE KOJWYECTBO BBIIOTA B
IJIEBPAIBHON TMOJIOCTH, HENEPEHOCHMOCTh KOHTPACTHOTO BEIIeCTBA (TSKEIbIC
QJUIEPTUYECKUE pEaKkUWH Ha BBEJACHUE KOHTPACTHOTO BEIIECTBA B aHAMHE3E,
aJIEPTUYECKUE MPOSIBICHUS TPU UCIOJIB30BAHUM HOJA).

CKT mo3BOHOYHHKA U CIIMHHOTO MO3ra MO3BOJISET

— ONpEJEICHUE TSHKECTH TPABMATHUECKUX W3MEHEHUH MO3BOHOYHHMKA, B TOM
YHUCJIe, XapaKTepa CMEUIEHUS KOCTHBIX OTJIOMKOB B TTIO3BOHOYHBII KaHAII,

— MCCJIEIOBATh IIO3BOHOYHHUKA Y JIETEH CO CKOJIMO03aMHU — KaK OJIMH U3 TJIABHBIX
MOMEHTOB MPEIONEPALMOHHOTO TUIAHUPOBAHHUS;

— UCKJTIOYUTD MEPBUYHYIO WK (Yallle) BTOPUUHYIO OMyXO0JIb TO3BOHOYHUKA ;

— JMAarHoCTUpPOBaTh TPBDKM JAKMCKA, €€ JIOKaIU3alui0, pa3Mep, CTEIEHb
CY’KEHHs TO03BOHOYHOIO KaHajda M CHABJIEHUS CIUHHOTO MO3ra, MJIAaHUPOBATh

JAJIbHEHIIIEE JICUCHUE — KOHCEPBATUBHOE WIM XUPYPrAYECKOE.
KoHTpOJIbHBIE BOIIPOCHI:

1. Chepa npuMeHeHUs THHEHHON 1 KOMIIBIOTEPHON TOMOTpaduu.

2. Cdepa npuMeHEHHs] MAarHUTHO-PE30HAHCHOM ToMOTpaduu.

3. ®u3nyuecKuil MPUHIINI, HA KOTOPOM OCHOBaHA JIMHEHHAas ToMorpadusl.

4. Ou3NyYeCKUil MPUHUMUII, HA KOTOPOM OCHOBAaHA MAarHUTHO-PE30HAaHCHas
Tomorpadus.

6. OKI'

1. OcHoBHBIE GYyHKIMM MHOKapaa — (QYHKIMA  aBTOMAaTHU3Ma,
MPOBOJIMMOCTH, BO30YIUMOCTH H  COKpaTUMOCTH. DyHKIHS aBTOMaTH3Ma
3aKJIFOYAETCSl B CIIOCOOHOCTU CepIla PUTMHUYECKH BO3OYXKIAThCS W COKPAIIAThCS
0e3 BCAKOW CTUMYJISIIIUM W3BHE, TI0JT BIUSHUEM UMITYJIBCOB, BOSHUKAIONINX B HEM
caMOM. OTa (QYHKIOHS  OCYIIECTBISIETCS aBTOMATHUYECKUMH  BOJIOKHAMH,
COCTABJISIFONIMMH Y3716l aBTOMaTtu3Ma. CHHYCHO-TIPEICEPIAHBIA Y3€N SIBISIETCS

aBTOMATUYECKUM IIEHTPOM IE€pBOr0 MOpPsIKa, KOTOphIM BbipabatbiBaeT 60-80
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UMITyJIbCOB B MHHYTY. Huke HaxosiTCs aBTOMATHYECKHE UEHTPbl BTOPOTO
nopsijika. ITo MPEJACEPIHbIE U MPEACEPIHO-KETYI0UKOBbIE COSTUHEHUS (HUKHSSA
YacTh MPEJICEPAHO-KEIYJOUKOBOIO y3JIa U BEPXHHUU OTHEN CTBOJIA MpEacepaHO-
KEITYJJOUKOBOTO My4yKa) — YacTOTa HMITYJIbCOB IIEHTPOB aBTOMAaTH3Ma BTOPOIO
nopsiaka 40-50 B muHyTy. OcCTanbpHas 4acThb CHUCTEMbl [Mca W cepAcdHbIC
MPOBOJASIINE MHUOIUTHI SIBISIOTCS ILIEHTPAMU aBTOMATH3Ma TPETHETrO MOPSAKA.
ABTOMaTHM4ecKasi CHOOCOOHOCTh JTUX BOJOKOH emie Oosiee cimabas — 20-40
HUMITYJIbCOB B MUHYTY. DYHKIIUS TPOBOIUMOCTH — CIIOCOOHOCTH CEp/ilia MPOBOIUTH
MMITYJIbCBI OT MECTA €T0 BO3HUKHOBEHUS K APYTUM OTIeJIaM MUOKapia. B 3mopoBom
ceplilie BO30YXKJeHHUE UJIET B CIEAYIOIIEeM HaIpaBJICHUU: BO3HUKHYB B CHHYCHO-
MIpeICepaHOM Yy3Jie, BOJHA BO30YKIeHUs pacmpoctpansercs memiaenHo (0,3-0,5
M/C) MO COKpPAaTUTEIbHBIM MBIIICYHBIM BOJIOKHAM 000WX TMpeacepauil (mpaBoe
HAYMHAET U OKaH4YuBaeT BO30yxknatbest Ha 0,02 ¢ paHbliiie JIEBOro) U OBICTpEE MO
ME3KY3JIOBBIM MY TSAM K MIPEACEPAHO-KETYAOUKOBOMY Y3IIy.

Ha ypoBHe »3TOro ys3ma MPOUCXOIUT PE3KOE 3aMEAJICHHUE CKOPOCTH
pacrpoCTpaHEHUs UMITYJIbCa. 3aTeM OHA HapacTaeT B CTBOJIE U BETBSIX MPEACEPAHO-
YKEITYJJOYKOBOTO TMyYKa M B CEPACUHBIX MPOBOMSIIUX MUTOIIUTAX TOXOIUT A0 3-4
M/c. PacipocTpanenune Bo30yXACHHS 110 MUOKAPY U CyO3NMHUKAPAHAIBHBIM CIOSIM
YKETyJ0YKOB TMPOUCXOAUT MeajieHHee — cootrBerctBeHHo 0,9 u 0,3-0,5 wm/c.
@OyHKIUS BO30YIUMOCTH — CBOMCTBO MUOKap/ia OTBEYATh HA PA3IUYHbIC BHEIITHUE
U BHYTPEHHUE pPa3ApaKCHUS IEPEXOJAOM U3 COCTOSHUS TIOKOS K COCTOSHHIO
aKTUBHOU JesTeNbHOCTH. B pedpakTepHOM Tmepuonae pa3iaudaroT naBe (a3bl —
a0COIOTHYI0 pePpaKkTEpHYI0, KOT/Ia CEp/Ille HE OTBEYAET JIaXKe Ha CaMO€ CHUIIbHOE
pa3ApakeHWe, M OTHOCUTEIbHYI0, KOTJIa COKpAIllCHHE MOXHO BBI3BaTh
pa3pakeHHEM TTOBBIIICHHON CHJIBI. AOCOMIOTHBINA pepaKkTepHbIN MEPUOI JITUTCS
He Oosee 0,1 ¢ wm coBmamaer mo BpemeHu ¢ Komiwiekcom QRS OKT.
[Tpoa0MKUTETEHOCTh aOCOMIOTHOTO U OTHOCUTEIIBHOTO pepaKTepHBIX MEPUOIOB
cocraBisier okoyio 0,4 ¢ (B 3aBUCHMOCTM OT YacTOTbl pUTMA) — COOTBETCTBYET
JUIMTEIIbHOCTU 3JIEKTpUYecKOr cuctonbl. [Ipu pacnpocTpaHeHUH B MHOKapie

mpoiecca  BO30YXKIEHUS  BO3OYXKICHHBIM  Y4aCTOK BOJIOKHAa  CTaHOBHUTCS
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AIEKTPOOTPULIATETBHBIM o OTHOILIEHUIO K HEBO30YKICHHOU
(2MIEKTPOTIONIOKUTENILHOM) €ro 4acTd, Haxojsuieics B mokoe. B pesynbrare
BO3HUKAET pa3HOCTh TMOTEHIMAJIOB MEXAY BO3OYXKIECHHBIM U €II€ He
BO3OyAMBIIMMCST  ydyacTkamu. OHa  sBIAE€TCS  MCTOYHUKOM  0OOpa3oBaHUSs
AIEKTPOJBIIKYIIIEH CUCTOJIBI, KOTOPasi MOKET OBITh 3apETrUCTPUPOBAHA C IIOMOIIIHIO
aJIeKTpoKapauorpada.

OO61mast xapakTepuCTHKa METO/I0B

CnoBo "anekTpokapanorpamma’ ¢ JaTUHCKOTO SI3bIKAa JOCIOBHO MEPEBOIUTCS
CJIEIYIONUM 00pa3oM: DIIEKTPO — IIEKTPUUECKUE MOTEHIIMAIIBL, KapArO — CEp/IIIE;
rpamMa — 3anuch. ClieIoBaTENbHO, SJEKTpOKapAWOrpaMMa - 3TO 3alucCh
ANEKTPUUYECKUX MOTECHIIMAIOB (3JIEKTPOUMITYJILCOB) CEp/IIIa.

Jlpyzue memoowr.

Buympunuwesoonas snekmpoxapouocpaghus. AKTUBHBINA 3JIEKTPO]T BBOJIUTCS
B IIPOCBET MHUILEBOJA. MeToj| MO3BOJSET JETAIbHO OLICHUBATH SJIECKTPUUYECKYIO
AKTUBHOCTb TNPEACEpIUd U aTPUOBEHTPUKYISIPHOTO COeIUHEHUS. BaxeH mnpu
JIMarHOCTUKE HEKOTOPBIX BUJIOB OJI0Ka[ cepalia.

Bexmopkapouoepaghus. Peructpupyercs n3MEHEHUE dJIEKTPUUIECKOTO BEKTOPa
paboTHI ceplia B BUAE NPOCKIIMKU 00bEeMHOM (PUTYpBHI HA IJIOCKOCTU OTBEICHUIA.

Ilpexapouanvnoe  kapmupoeéanue. Ha TpynHyIl0 KIETKy MalleHTa
3aKPEIUIAIOTCS  DJEKTPoAbl (00bIYHO MaTpuia 6x6), CUTHAJIBI OT KOTOPBIX
00pabaThIBalOTCS KOMITbIOTEPOM. MICIOIB3yeTCs B YaCTHOCTH, KaK OJMH U3 METOI0B
omnpesenieHus 00bEMa MOBPEKICHUS MUOKapAa pH oCcTpoM rHbpapkTe Muokapaa. K
TEKYIIEMy MOMEHTY PaCliCHUBAETCS KaK yCTapeBIIUH.

Xonmeposckoe monumopupogarue. CHHOHUM — CYyTOYHOE€ MOHUTOPUPOBAHKE
OKT' mo Xontepy. Ha Tene mammenTa, KOTOpbIA BeleT OOBIYHBIA 00pa3 >KU3HM,
3aKpeIIsAeTCs PETUCTPUPYIOLIU I 0JIOK, 3aMUChIBAIOIIUN
AIEKTPOKAPANOTPAPUUECKUI CUTHA OT OJTHOTO, IBYX, TPEX WU 00Jiee OTBEACHUMN
B T€UCHHUE CYTOK WiH Oosee. JlomoTHUTENhHO PETUCTPATOP MOKET UMETh (DYyHKITAN
MOHUTOpUpOBaHUs aprepuasibHoro pgasnenuss (CMAJl), nBuratenbHol U

JIbIXaTeNbHOW aKTUBHOCTH mMarueHTa. OJHOBpEMEHHAs! PETrUCTpalns HECKOIbKUX
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napamMeTpoB SIBJISIETCSl MEPCIEKTUBHOM B JUArHOCTHUKE 3a00JIEBAHMM CepJedHO-
COCYJIUCTOU CHUCTEMBI.

CrouT ynoMmsiHyTb 0 ceMHUcyTouHoM MoHuTopupoBanuu OKI' mo Xonrepy,
KOTOpO€ JTa€T MCUEPIBIBAIOLLYI0 MHPOPMALIUIO 00 AJIEKTPUUECKOU IESITeIbHOCTU
cepaua. Pe3ynbpTarhl 3amucu nepearoTcsi B KOMIBIOTEP U 00pabaThIBaIOTCS BpauoM
IIPY MOMOIIY CHEUAIIBHOIO MPOrPaMMHOT0 00€CTICUEHUS.

I'acmpokapouomonumopuposanue. OnHoBpeMeHHas 3aIuCh
AIEKTPOKAPIUOTPAMMBI U FaCTPOrpPaMMbl B TEUEHHE CYTOK. TE€XHOJIOTHS U TPUOOP
JUIsL TaCTPOKapJIMOMOHUTOPUPOBAHUS aHAJIOTMYHBl TEXHOJIOTMHU U MpPUOOpY AJis
XOJITEPOBCKOTO MOHUTOPHUPOBAHUsA, TONbKO, Kpome 3anucu OKI' mo Tpém
OTBEJECHUSAM, JOTIOJHUTEIBHO 3aIIMChIBAIOTCS 3HAYCHHS KUCIOTHOCTH B IUILIEBOJIE
U (Wam) Keilynake, Juis 4ero wucnosb3yercs pH-30HI, BBENEHHBIM NalUEHTY
TpaHcHa3anbHO. [Ipumenserca ais auddepeHunanbHOl TUarHOCTUKU KapJino- U
ractTpo3aboyieBaHUM.

Ddnekmpoxapouocpagdus evicokozo pazpeutenus. Meton perucrpanuu OKI' u
€€ BRICOKOYACTOTHBIX, HU3KOAMIUIMTYIHBIX IIOTEHIIMAJIOB, C AMIUIMTYIOM MOpsAIKa
1-10 mxB u ¢ npumenenrem mHoropazpsaabix AL (16-24 6uta).

Peructpauus snekrpokapauorpammsel (OKI')

PeructpupoBars DKI' MOXKHO U C MOBEPXHOCTU I'PYAHOM KIIETKH, T. €. C APYTOH
AKBUIIOTEHUHAIBHOU OKpYXHOCTH. MoxHO 3anucath JOKI' u HemocpencTBeHHO ¢
MOBEPXHOCTH Cep/lia (4acTo 3TO JAENAI0T MpPU ONEepalusix Ha OTKPBITOM Ceple), U
OT Pa3JINYHBIX OTAEJOB IPOBOAIIEH CUCTEMBI CEPALIA, HAIPUMED, OT ITyuka [ uca
(B 3TOM cilyyae 3aluchIBaeTCsl TUCOTpaMMa)  T. J1., UHBIMH CJIOBaMH, Irpauyecku
3anucaTth KpUBYIO TUHUIO DKI' MOXKHO, IpUCOEUHSAS PETUCTPUPYIOIIME AIEKTPOIBI
K pa3JIMYHbIM ydacTKaM Tela. B KaKIOM KOHKPETHOM CIydae pacHoJIOKEHHS
3aMKMCHIBAIONINX ~ AJIEKTPOJOB Mbl  OylleM HMETh 3JEKTPOKapAUOrpaMMYy,
3aIMCAaHHYIO B ONPEAEIEHHOM OTBEICHUH, T. €. JIEKTPUUECKUE MOTEHIIMAIBI CEpLa
KakK Obl OTBOJATCS OT ONPE/EICHHBIX YUYaCTKOB Tela.

Takum 00pa3oM, 3JeKTpoKapauorpaduyecKuM OTBEACHUEM HAa3bIBACTCS

KOHKpETHasi cucTeMa (CXeMma) pacrojioKEHUsI PEruCTPUPYIOIIUX 3JIEKTPOJIOB Ha
72



tene mnamueHta nans 3anucu OKI, cepane (KOHKPETHO — CHHYCOBBIM y3en)
BbIpaOaThIBa€T dJEKTPUUYECKUNA HUMITYJIbC, KOTOPBIH HMEET BOKPYr ce0s
AIEKTPUYECKOE MOJIE. TO ANEKTPUUECKOE MOJIE PACHPOCTPAHAETCS 110 HAIEMY TEITy
KOHILIECHTPUYECKUMH OKPYKHOCTSIMHU.

Ecnmm w3MepuTh mTOTEHOHMAT B JIOOOH TOYKE OJHON OKPYKHOCTH, TO
WU3MEPUTEIBHBIN MPUOOpP MOKAXET OJWHAKOBOE 3HAYCHUE MOTeHUHaa. Takue
OKPY>KHOCTH TIPUHSTO HAa3bIBaTh SKBUIIOTCHIIMAIBHBIMHU, T. €. C OJUHAKOBBIM
ANEKTPUYECKUM MTOTEHIIMAIOM B JIF0O0M TOUKE.

KucTtu pyk ¥ CTOIBI HOT KaK pa3 U HAXOJATCS HA OJHON SKBUIIOTCHIIMAIBHON
OKPYKHOCTH, YTO JAaeT BO3MOXKHOCTb, HAKJIAJIbIBasl HA HUX DIEKTPOIbI,

PErUCTPUPOBATH UMITYJILCHI cepAla, T. €. aJeKTpoKapAuorpaMmy.
2. Inemenmut HOpmaabHOU Kapouozpammol. Ananuz IKI'.

[Ipu BO30YXkACHUU CEpJlla Ha €ro MOBEPXHOCTH U B €ro TKAHSIX BO3HUKAET
Pa3HOCTh MOTEHIIMAJIOB, 3AKOHOMEPHO MEHSIOIIASCS MO BEJIMUYHMHE U HAIIPABJICHUIO.
buosnekTpudeckasi aKTUBHOCTh Pa3HBIX OTJEIOB cepilla BO3HUKAET B CTPOTO
ONpPEACICHHON TOCIEA0BATEIILHOCTH, TMOBTOPSIOMICHCS B KaXKIOM CEpICUYHOM
IIUKJIE BO30YXIeHU. Bo3HMKaroe Ipu 3TOM U3MEHEHHS 3apsJiOB IMOBEPXHOCTH
cep/ia CO3/alT B OKPYKaIOIIEH cep/iie MpoBosiIei cpeae (KaKoBOM SIBIISIETCS
TE0) JIUHAMHYECKHE  DJICKTPUYECKHE  TOKH, KOTOpble  MOTYT  OBITh
3apEeTUCTPUPOBAHBI, TOCIAE COOTBETCTBYIOIIETO YCWJICHHUS, B BHJE TNEPEMEHHOMU
pa3HOCTH NMOTEeHUHUANIOB. [Ipy 3TOM noJly4yaeTcst XapakTepHasi KpuBasi, COCTOSIIAs U3
HECKOJBKUX 3yOIIOB, Pa3CIICHHBIX OMPENCICHHBIMU WHTEpPBajJaMU. JTa KpuUBas
noyuusia HazBaHue aekTpokapauorpammbl — OKI'. 3youst OKI' o603HauaroTCs
natuHckumu OykBamu P, Q, R, S u T, a coorBeTcTBylOIME HHTEPBANIbBI, WA
cermenThl, P-Q, S-T, Q-T. 3yb6ust u unTepBanbl DKI' oTpakaroT akTHUBAIUIO U
MIPOIIECChI BOCCTAHOBJICHUS B Pa3HbBIX OTENIax cepalla.

B cepaiie TENmIOKPOBHBIX JKUBOTHBIX M YEJIOBEKAa BO30YXKICHHE BO3HUKACT B
CHHOAYPUKYJISIPHOM y3JI€ U 3aTe€M pacnpoctpansiercss Ha npeacepaue. Ha OKIT

BO30Y)X/IEHHE JTOr0 Yy3J1a HE PErHCTPUPYETCS, OHO BBIABIAETCS TOJIBKO
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cnenuanbHbiIMM MeTonaMu. Hauamy Bo30yKIeHUs Npeicepiuid COOTBETCTBYET
3ybenr P OKT', ero qiurensHOCTh y yenoBeka B Hopme 0,08-0,1 ¢, ammuryna 0,05-
0,25 MmB. 3a 3y6riom P crienyer untepBan P-Q mmurensnoctsio 0,12-0,2 ¢, 3a 310
BpeMs ITPOUCXOUT Nepeaada Bo30yKACHUS aTPUOBEHTPUKYJISIPHOMY Y3ITy.

Kommeke QRS cooTBeTcTBYyeT 0XBaTy BO30YyKIEHHEM pabodero Muokapa
KenynoukoB. Bech mpoiiecc oT Hawyaida BO30YXXIEHHUS [0 TIOJHOTO OXBaTa
BO30YXKJIEHUEM >KETyJI0YKOB mpojoipkaercs B cpeanem 0,06-0,09 c; amrummtyna
3ybua Q He nmpessbimaetr 0,2 MB, 3y6na R xonebnercs ot 0,3 mo 1,6 mB. 3yber S
umeer amrmutyay 0-0,6 MB u cooTBeTcTByeT MOMEHTY TOJIHOTO OXBaTa
BO30YKJICHUEM >KEITyI0YKOB.

[Tocnie kommekca QRS peructpupyercst n3031eKTpuIecKuid uaTepsan S-T, B
TEYEHUE KOTOPOTO BCSI MOBEPXHOCTH KEIYJOUYKOB OCTaéTcs BO30YXKIeHHOU. B
HOpME CerMEHT S-T OTKJIOHSIETCS OT U303JICKTPUUYECKOTO YPOBHS HE 0oJiee 4eM Ha
0,1 mB.

Hauanmy BOCCTaHOBHMTEIIBHOTO TIPOLIECCA B IKEITYyAOUYKAX COOTBETCTBYET
nosiBiecHue 3yb6ua T, ¢ OKOHYaHHMEM KOTOPOr0 BOCCTAHOBJICHHE IOJHOCTHIO
3aBepmiaercs. AMrmutyaa 3yoma T o6sranHo coctaBisier 0,25-0,6 MB, n1uTeIbHOCTD
- 0,25 c. Ilocne 3ybma T peructpupyercs H303JEKTPUUESCKUNA HHTEpBA,
COOTBETCTBYIOIIUI pacciabiieHuIo cepalia.

BenvnuuHa pasHOCTH MOTEHIIMAJIOB, YIaBIMBaeMasl JIEKTPOJaMH, 3aBUCUT OT
paccTossHUS  OT  DJIGKTPOJIOB  JI0  MCTOYHMKA  BO30YXXJCHHS, CTEICHU
HIIEKTPOIPOBOJIHOCTH TKAHU MEXKIY CEPALEM U DIEKTPOAAMU U MACChI DJIEMEHTOB,
TEHEPUPYIOIIUX JICKTPOJIBUKYIIYIO CUITY.

Pacmugposka IKI' nmpousBoauTCs ¢ MOMOIIBIO aHANIM3a U pacyeTa IMJIoIaan
3yOI10B P UCTIOIH30BAHUHU CTICITUATBHBIX OTBEJCHUHN (BEKTOPHAS TEOPHS), OTHAKO
B MpaKTUKE, B OCHOBHOM, OOXOMSTCA TaKuUM IIOKa3aTesieM, KakK HampaBJCHUE
AIIEKTPUUYECKOM OCH, KOTOpas mpeactaBisieT coboi cymmapHbii BekTop QRS.
[ToHATHO, YTO Y KaXJA0T0 TpyAHAask KJIIETKA yCTPOECHA MO-CBOEMY U CEPJILIE HE UMEET

TAKOI'0 YK CTpOroro pacmnoj0KCHHUsA, BECOBOC COOTHOIICHHUC KCIYAOYKOB U
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IPOBOAMMOCTh BHYTPHU HHMX TOXE y BCEX pa3Has, I03TOMY IpU pacuIMppOBKE U
YKa3bIBa€TCs TOPU3OHTAIBHOE WM BEPTUKAIBHOE HAIPABIEHUE ATOTO BEKTOPA.

Ananu3 OKI' Bpaun oCyIIeCcTBIISIIOT B HOCIEA0BATEIBHOM MOPSAIKE, ONPEAEIISS
HOPMY Y HapyLICHUS:

OuEeHMBAIOT CEPACUHBII PUTM U U3MEPSET YACTOTY CEPACUHBIX COKPAILICHUM
(npu HOopManibHOHM OKI' — put™m cunycoBbiid, HCC — ot 60 1o 80 y1apoB B MUHYTY);

PaccuuTtsiBaror uatepBainsl (QT, Hopma — 390-450 Mc), XapakTepHU3YIOIIHE
IPOJOJKUTEIBHOCTh (pa3bl COKpAIIeHHUs (CUCTOJIbI) MO CHEUUaIbHON (opmyse
(vamie ucnoab3yto Gopmyiny bazerra). Ecnu 3TOT uHTEpBan yJuIMHAETCS, TO Bpad
Brpase 3anono3pute HMBC, arepockinepo3, MHOKapAWT, pEBMATU3M. A
TUIEPKAIbIMEMUSA, HA0OOpPOT, MNPUBOAUT K yKopoueHuto wuHTepBasia QT.
OTpak€HHYI0O  NOCPEACTBOM  HMHTEPBAJIOB  NPOBOJAMMOCTH  HMMILYJIbCOB,
pPAcCCUMTHIBAIOT C IOMOIIBI0 KOMIBIOTEPHOH MPOrpaMMbl, YTO 3HAYUTEIIHHO
MOBBIIIAET JJOCTOBEPHOCTh PE3YJIbTATOB;

[Tonoxenune 20C HAUMHAIOT PACCUUTHIBATH OT U30JIMHUU TI0 BBICOTE 3yOII0B
(B HOpMe R Bceraa Boile S) u ecnu S npeBbIaeT R, a och OTKIIOHSAETCS BIIPaBo, TO
OYyMalT O HApYyIIEHUSAX JEATEIbHOCTH IPABOTO >KETyJI0YKa, €ClIM Hao0opoT —
BJIEBO, U npu 3ToM BbicoTa S Oousbiie R B II u Il oTBeaeHusix — mogo3peBarot
TUIEPTPOPUIO JIEBOTO KEITYA0UKA;

Nzyuator komriekc QRS, xoTopwiii dopmupyercs mpu NpoBEISHUU
ANEKTPUUECKUX HUMITYJIBCOB K MBIIIIE KETYJI0YKOB U OINPEIENsIeT eATeIbHOCTh
nocieAHUX (HopMa — OTCYTCTBHE MAaTOJIOTUYECKOTo 3yOna Q, mupHHa KOMILIEKCa
He Oosiee 120 mc). B ciyuae, ecm JaHHBIM WHTEpBAT CMEMIACTCS, TO TOBOPST O
Omokagax (MOMHBIX M YaCTUYHBIX) HOXKEK Myuyka [uca wiM HapyleHUH
npoBoguMocTH. [Ipudyem HemonHas Oiokaga MpaBoi HOXKM Tyudka ['uca sBisieTcs
ANEKTPOKApIMOTpaUueCKUM KPUTEPUEM THUINEPTPOPHUH MPaBOro Keiaynodka, a
HEMoJIHAsl 0JI0KAa/1a JIEBOW HOKKH Iyuka [ 'uca — MOKeT yKa3bIBaTh Ha TUIIEPTPOPUIO
JIEBOTO;

OnwuceiBaror cermMeHThl ST, KOTOpPBIE OTPa)KarOT MEPHOJ BOCCTAHOBIICHHUS

HCXOJHOTO COCTOSIHUSI CEPJACYHONW MBIl MOCIE €€ MOJTHOW Jenospu3aiuu (B
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HOpPME HaxOJUTCA Ha H30JUHMM) M 3ybOen T, XapakTepu3ylollUMid mpolecce
penosipu3a 000uX KEIyJ0UYKOB, KOTOPBIM HAIpaBieH BBEPX, aCCUMETPHUYECH,
ero aMIUTUTY/1a HIKe 3yOl1ia o mpoA0KUTEIHLHOCTH OH JiTMHHee koMiuiekca QRS.

3. @onokapouozpagus u eexkmopkapouozpagus.

@onoxapouoepagus — (rped. phone 3Byk + kardia cepame + graphd mucars,
nU300paxkaTb) METOJ HCCICOBAaHMUS W JUATHOCTHKH HApYIICHUN NeATEIbHOCTH
ceplilla M €ro KIJIAMaHHOIO amnmnapara, OCHOBAaHHBIM Ha PErucTpalvdyd U aHalu3e
3BYKOB, BO3HHMKAIOUIMX TPU COKpalleHWu W pacciabnenun cepama. .
OOBEKTUBU3UPYET JaHHBIC ayCKyJIbTAllMM CEpJIla, YTOUHAET UX pe3yibTaTaMu
aAMIUTUTYJTHOTO U YaCTOTHOTO aHalM3a 3BYKOB, U3MEPEHMS UX JJIUTEIBHOCTH U
UHTEpBAJIOB MeXAy HUMHU. CuuxpoHHass ¢ @. perucrparusi >JIEKTPOKapauo- U
churMorpaMMbl UCHOJIb3YeTCS MJIs aHalu3a (a30BOM CTPYKTYpHI CEPIIEYHOTO
IIUKJIa TIO3BOJISIET MCCIIEJIOBATh IIyMbl U TOHBI Cep/ia, HE BCETAa ONMpeaesieMbIX
Opu ayCKyJbTallud. B JMarHOCTUPOBAaHWM TOPOKOB CEpAlla, KaK H3BECTHO,
ayCKyJIbTalust UMeeT 0oJbInoe 3HaueHnue. [1pu BeicymmBaHuu HE0OOXOAUMO 3HATH
OCOOCHHOCTH 3BYKOB CepJila, MpPH OTOM OMpEACICHHOEe 3HA4YCHHE HMEeT
0COO0EHHOCTH cityxa Bpaua. Donokapanorpadus xe 1aeT BO3MOKHOCTh 00bEKTUBHO
MIPOBOJIUTH KAYECTBEHHBIN M KOJMYCCTBEHHBIN aHATIN3 TOHOB M IITyMOB cepra. [1pu
JIBWKCHUH KPOBH IO COCyJaM, JBWKCHHHM KJIANaHOB, COKpAIECHUH Cepaua
BO3HMKAIOT pa3IuvHbIe KojebarenbHble ABMKeHUs. Hacioenus ux npyr Ha apyra
co3aaroT 3ByK. BuOparuu ¢ yactororo 6-10 konebanuii B cekyHay, To ectb 6-10 I'1,
HE SIBJISIIOTCS MCTOYHUKOM 3BYKa U HE YJIABIUBAIOTCS CIIyXoM. D (HEKT BOZHUKAET
TOJIBKO TOT/1a, KOT/Ia MMPOUCXOMST AECSITKU WM COTHU KOJIeOaTeIbHbBIX JTBUKEHUN B
cexkyHny. Ecnu x rpyHO#M KIeTKe B 00JaCTH cep/ilia MPUIIOKHUTh anmapar, KOTOPbIi
IpeBpallaeT MEXaHMIEeCKUue KOJIeOaHUs B DJIEKTPUUECKHE, a 3aTeM ITH KOJeOaHUs
3alycaTh Ha JIGHTY, TO TMOJYyYHTCS Tpadudeckoe H300pakeHHe 3ByKa. 3BYK
IpECTaBIsIeT KoJiebaTeIbHOe, BOJTHOBOE JBIKEHUE, KOTOPOE PAaCIpOCTPAHSIETCS B
CaMbIX Pa3HOOOPA3HBIX CpeNax: B BO3AYXE, KUIKUX M TBEPIBIX TENaX M TKAHSIX
’KUBOTO OpraHu3ma. 3BYK — TIOHSTHE (U3UYECKOe, MJIi HEro XapakTEpHbI

cdicayromime IIpU3HAKU: HWHTCHCHMBHOCTb 3BYKA, WKW C€Tr0 CHJIA, YaCTOTHAasA
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XapaKTepUCTUKA 3BYKa, WM YacTOTa KoJeOaHUM; IIMTENIbHOCTh 3BYKa, TO €CTh
BpEMs €ro BOSHUKHOBEHHUSI U MCUE3HOBEHHS. JTa XapaKTEPUCTUKA OTHOCUTCS U K
3BYKaM CepJLa.

[IpocTbiM mpUMepOM KoJieOaTEeNbHBIX JTBUKEHUNA MOMKET CIIYKUTh KoJieOaHue
MasTHUKA. HeOosblmoe OTKIOHEHHE €ero OT WCXOJHOM TOYKHA Ha3bIBACTCS
aMIUTUTYJ0M KoJieOaHui. Maiiasg aMIuTyia 3ByKa OOYyCIIOBJIMBAET Myl CHITY
myma (TOHA), BBICOKAs aMIUIUTYyJa 3BYKOBBIX KoOjJ€OaHUH — OOJIBIIYIO
WHTEHCUBHOCTh 3ByKa. ClielyeT OTMETUTh, UYTO CHUJIa TOHOB M IIIYMOB cepAlla
OTIpEJIeIISIETCSl aMIUTUTYI0M KosieOaHuii: 4eM OOJIbIlle aMIUIUTYlla, TEM CUJIbHEe
3ByK. DoHOoKapauorpadusi ompenensieT MakCUMajbHbIE OCIHWLISLIUA B Ty WU
JPYTYI0 CTOPOHY OT TOYKH MOKOsI. J[Mana3oH CJIBIIIMMOCTHA TOHOB CEP/IIA JICKUT B
HIMPOKUX TMpEeNax — OT HE CIBIIIUMBIX YXOM J0 HWHTCHCUBHEHUIINX 3BYKOB.
CiyX0OBOM aHaIM3aTOp YEI0BEKa BOCIIPUHUMAET 3BYKOBBIC KOJICOaHUs B IIIUPOKOM
nuarna3oHe: ot 16 xonebanuii B cekynay (repir) mo 20 000 I'a. [Topor Boctipusitust —
16 I't. Kone6anwus ot 1 no 16 't — uadpaszByku. OHU HUKE TOPOTA CIABIIIUMOCTH
1 He ynaBiuBaroTcs yxoM. Hacrora Beie 20 000 ' — yapTpa3zByku. OHu TakKe HE
ynaBnmuBaoTcs yxoMm. KoneGaHusi pa3sHOW 4YaCTOThI COOTBETCTBYIOT Pa3IUYHOU
4aCcTOTE TOHOB: YeM OOJIbIIIE YacTOTa KOJICOAHHM, T€M BBIIIE TOH, U YEM MEHbIIIe
yacToTa KojJeOaHWil, TeM HWXKE TOH. boiblllasg 4YacTh 3BYKOBBIX KOJIEOAHUH,
OOyCJIOBJIEHHBIX TOHAaMU U IIIyMaMH, HaXOJUTCS BHE TMPEACIIOB 3BYKOBOTO
BocrpusaTus. [loaToMy Ba)kHoe 3HaueHHe uMeeT (poHokapauorpadus, KoTopas
MO3BOJISIET PETUCTPUPOBATH 3BYKOBBIC KOJICOAHUS, HAXOJAIIUECS 3a TpelesaMu
BoCTIpUATUSL yXOM. [lo MHEHHIO OOJBIIMHCTBA HCCIENOBATENCH, TOHBI CepiIa
coaepkat Hu3kue 4actotThl: oT S0 10 400-500 ['1, HO B cpelHEM Yalle BCEro YncCio
konebanuii Jis 1 Tora — 30-120 I'm, gt 1T — 70-150 I'p — most 111-10-70 I'n. Tpum
MaTOJOTUU TOHBI MOTYT UMETh BhICOKHE 4acTOThI — 10 700-900 I'tt u 6omee. 111 u IV
(mpencepAHbI) TOHBI BBICIYIIMBAIOTCS PEAKO. IJTO OOBSICHSIETCS WX HHU3KOU
4acTOTON U Majnoi uHTeHCUuBHOCTHIO. Il TOH yaie Bcero umeet yacrory 10-70 I,
IV Ton — 16-35 I'un. [Ipu dhoHokapauorpadnu ux aydiine yaaeTcsi 3aperucTpupoBaTh

Ha HU3KO4YAaCTOTHBIX KaHaJIaX. I[J'II/ITCJ'IBHOCTB TOHOB U IITYMOB CCpJLia OIIPCACIIACTCA
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OTMETYMKOM BPEMEHH B JIOJISIX CEKYH/Ibl. AHANIN3 JaHHBIX, OJYYEHHBIX IIPU 3aIIUCU
3BYKOB CEp/Illa, MOKAa3bIBAET, UYTO UIMTEIBHOCTh TOHOB cepAaua, kak I, tak u II,
coctaBisier 0,07-0,15 ¢, B cpemnem — 0,11 c¢. Takas AIUTENBHOCTH 3BYKa
OLICHMBAETCS yXOM KaK «KOPOTKas» M XapaKTepu3yeTrcss UuX ObICTPbIM
BO3HUKHOBEHUEM M HWCYE3HOBEHMEM. J[JIMTENBHOCTH WIYMOB pa3jauyHasi, HO IO
CPaBHEHHUIO C TOKaMH Cep/lla OHa UMEET OOJIBIIYIO TPOAOTIKUTEIHHOCTb.

Bexmopkapouocpaguss — MeTOJIMKa UCCIENOBAaHMUS  CepAlla IyTeM
pErucTpauuy M3MEHEHHU JJIEKTPOJABWXKYIIEH CHIIbl cepana. CyMMapHBIA BEKTOP
AIEKTPOABMKYILIMX CUJI CEpALla U3MEHSETCS BO BPEMsI CEPIEUHOrO LMUKIIA, YTO U
PETUCTPUPYETCS CHEIUATBHBIM TPUOOPOM — BEKTOPKapAuorpadom.

[Ipy M3MEHEHNH IIEKTPUUYECKOTO MOJIA CEPALIA BO BPEMS CEPICYHOIO LMKJIIA
BO3HHMKAET PA3HOCTh MOTEHIIMAJIOB, KOTOpas OTOOpa)KaeTcsi B BUAEC MOMEHTHBIX
BEKTOpPOB. XOJ 3JIEKTPUYECKOrO0 BO30YXKIEHHS 10 MHUOKapAy OTOOpakaercs Ha
BEKTOPKapAuOTpaMMe B BUJI€ TpeX OCHOBHBIX neTesb — P, QRS u T 0003HaueHHBIX
no ux coorBeTcTBUIO 3yO1nam P u T u xommiekcy QRS snexTpokapanorpaMmel.
ConocTaBiieHre BEKTOpPKAapAUOTrpamMM, 3alHMCAHHBIX B TpeX M 00Jee B3aUMHO
HEMapaJyIebHBIX IJIOCKOCTSAX, MO3BOJSET JOCTOBEPHO NPEACTaBUTH JTUHAMHUKY
CyMMAapHBIX BEKTOPOB TMPEACEPANM M IKEIYIOYKOB CepAua II0 BPEMEHU B
TPEXMEPHOM ITPOCTPAHCTBE.

Jlis ynoOcTBa aHain3a npoiecca BO30YKIEHHUS B MPENCEPAUsX MPOU3BOIAT
W30JUMPOBAHHYIO perucTpanuio neti P ¢ Oonpmmm ycuiieHueM (mpencepaHast
BeKTOpKapauorpadus). AHATU3UPYIOT BEKTOPKAPAMOTPAMMY IO MaKCUMAaJIbHON
JUTHHE (MaKCUMAJIbHOMY BEKTOPY ) ¥ IIIMPUHE TIETEINb, KX (OpME, yTiIaM OTKIIOHEHUS
MAaKCUMAJIBHBIX BEKTOPOB OT KOOPJAWHATHBIX OCEN IUIOCKOCTH PErUCTpalvd U
apyruMm napameTrpaMm. OHU CYIIECTBEHHO U OMPENCIEHHBIM 00pa3oM HU3MEHSIIOTCS
npu runeptpoduu mpeacepauil U SKEIyJ0ouKkoB, Ojokajgax cepiama, uHdapkre
MHOKap/a, rETEPOTOITHOM pUTME, 4TO MO3BOJISIET MIPUMEHSITh
BEeKTOpKapauorpaduio s AUArHOCTUKHA 3TUX Gopm maronoruu. OQHAKO JUIIH B
HEMHOTHX CJydasx BeKTopkapauorpadus naet 0oJiee IEHHYIO THarHOCTUYECKYIO

uHpopMalmio, uyeM  OOblyHAs  dJekTpokapauorpadusa. B mumpokoi
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JMAarHOCTUYECKOM TMpaKTHUKE BEKTOpKapAuorpaguss He wucnonb3yercs. Ee
NPUMEHSIOT B OCHOBHOM B KapJAMOJOTUYECKHX OTACJICHUAX IS YTOUHEHHOU
JMATHOCTHKU HEKOTOphIX OJoKax ¥ HapylmleHud putMma cepana (mpu
HEJIOCTAaTOYHOCTH  JAaHHBIX  d3JEKTpoKapauorpaguu),  runeprpobhud
rUnepPyHKIUN Tpeacepanii (C TOMOIIBI0 MPEACEPAHON BEKTOpapaAnorpaduun), a
Tak)Ke B HAYYHBIX HCCIICTOBAHUSX.

KoHTposibHBIE BOMPOCHI:
Yto Ha3bIBAETCA NEKTPOKAPAUOTPAGUIECKIM OTBEICHHEM ?
Kakue okpy>KHOCTH NPUHATO HA3bIBATh SKBUIIOTCHIIMATILHBIMU ?
Urto oTpaxkaroT 3yO1bl 1 uHTepBaiibl B OKI™?
Kaxkotii (paze paboTsl cepiiia cooTBETCTBYET 3yber P?
Kakoii ¢aze paboTsl cep/iia cooTBeTCTBYET HHTEpBai P-Q?
Kakotii (haze paboTs cepaiia cooTBeTCTBYeT Komiuieke QRS?
Kakoit ¢aze paboTsI cepiia COOTBETCTBYET 3yoer S?

Kakoit ¢aze paboTsI cep/iiia COOTBETCTBYET HHTEpBaT S-T7

© ©o N o gk~ W e

Kakoii (paze paboTsl cepaia coorBeTcTBYeT 3yoer T?

7. 3oHaupoBaHue

3onouposanue (Pppani. SOnder BeIBEABIBATH, HCCIEAOBATh) — METO.
WHCTPYMEHTAJILHOTO UCCIICAOBAHMS TOJIBIX OPTaHOB, KAHAJIOB, CBUIIICBBIX XOJI0B U
paH C OMOIIBIO 30H/IOB.

[TpumeHsieTcss Takke IS MPOBEICHUS JICUCOHBIX MpoleAyp. Pasmudaror
METAJJTMYECKUE M 3JaCTHUYHBIC 30H/Ibl. MeTalNTMYeCKUe 30H bl TOIPa3AeIsaioT Ha
MyTrOBYaThIe, OCTPOKOHEUHBIC, KeloOoBaThie W mosbie (TpyOuareie). Hambomee
pacmpocTpaHeHbl  JABYCTOPOHHHE  IyrOBUaTble  XHPYPTHYECKHE  30H/IBI,
OJTHOCTOPOHHHE (IMPOKTOJOTHYECKUE) 30H/bI, MyroBYaThie 30HABI C YIIKOM. B
THHEKOJIOTUH MMPUMEHSIOT MaTOYHBIN ITyTOBYaThIA 30HI B OTOPHHOIIAPUHTOJIOTHH
WCITOJIB3YIOT ITyTOBYATHIN 30H/IbI. B XHUpyprudeckoi mpakTuKe MIMPOKO MIPUMEHSIOT
KEJIOOOBAThIC 30H[IbI, CIY)KAIlME MPOBOJHUKOM JIJIS PEKYIIET0 MHCTPYMEHTA, C

LENbI0 3alllMThl OT MOBPEXACHUM TiyOxenexanmx TkaHedl. B odrameMonorun
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MPUMEHSIOT KOHUYECKHE U LHWJIMHIPUYECKUE 30HIBI ISl CIE3HOr0 KaHalblia. B
CTOMATOJIOTUU — JIJIsi MCCIIEIOBAaHUSI KaHaja KOpHs 3y0a MOJIb3YIOTCS 3yOHBIMHU
3epkanamu. K mosibiM 30H1aM OTHOCSTCS THOKUI 30H7 U3 QToporacta (TedaoHa)
JUTSI UCCIIEIOBAHMSI TPOXOIUMOCTH >KETYHBIX ITyTEH, OJIbIN 30H sl Oy>KUPOBAHUS
U TIPOMBIBAHUS JIOOHBIX TMa3yX, 30HA M3 MOJUMEPHBIX PEHTTEHOKOHTPACTHBIX
MaTepuasioB Il U3MEPEHUs JaBJICHHUS B TIOJOCTSIX CEpAla, BBITOJIHEHUS
aHTHOrpaUUeCKuX UCCIETOBAaHUN U JIp.

DJIaCTUYHBIC 30HABl MPUMEHSIOT JJISI B3STUS MPOO COACPKUMOTO U3
MOJIOCTEN KETylKa W JBEHAAUATUIIEPCTHOW KHILIKH, MNPOMBIBAHUS JKEIIyIKa,
HMCKYCCTBEHHOTO TMTAHUS, AaCOUPAIMU COAECPKHUMOTO KEITyIOYHO-KUIIEYHOIO
TpakKTa u JIp.

Jlnst  OTHOMOMEHTHOTO  B3ATHUSI  MPOOBI  COAEPKUMOTO  KENIyJKa,
OTMOPOKHEHUS KETyJIKa M TPOMBIBAHUSI €ro, Hampumep, NpPU OTPaBICHUSX,
UCoNb3yoT ToJCThIA (10-13 MM) 30HA W3 PE3WHBI U MOJHUXJIOPBUHHUIOBOTO
iactuka, amuHo 1000 mm. st onpeneneHust riyOUHbBI BBEJCHUS 30HAa Ha HEM
UMEIOTCS TPU OTMETKH B BHJE TMONEPEYHBIX KOJICI, HAHECEHHBIX HECMbIBAEMOM
KpPacKoOW M pacIojoKeHHbIX Ha paccTosHuu 450 MM (011HO K0JIb1I0), 550 MM (1Ba
KoJiblia) ¥ 650 MM (TpH KOJIbIIa) OT JUCTATBLHOTO KOHIIA 30H/IA.

['acTponyoneHanbHbld 30HA M3 TMOJWMEPHBIX MaTE€pPUAIOB, HMEIOIIUN
AQHAJIOTUYHBIE ~ METKH,  HCIOJB3YIOT  JUIA  B3SITHS  Mpo0  JKeMuu U3
JIBEHAIIATUIICPCTHON KHUILKKA W XKeIygodyHoro coka. JlimHa 3oHma — 1500 mwm,
auameTp 7 mM. JlJist mpeoTBpalleHUs] perypruTaiuy KeJIyJOYHOK COJIEPKUMOTO
BBITTYCKAIOT CIEIUAIbHBIC 30HIbI, a TSl (GOPCUPOBAHHON aCITUPAIINH COACPKUMOTO
YKETyI0YHO-KUIIIEYHOT'O TPAKTa MPUMEHSIOT JBYXKaHAIbHBIC CUIIMKOHOBBIC 30HIbI
C OOJBIIUM KOJUYECTBOM OTBepCTHM. [IWIIEBOMHO-KENYJOUHBI 30HJ C
MHEBMOOQJNIOHAMH  CIICHMAIBHOM KOHCTPYKIIMU TPUMEHSIOT [JIsl  CHaBJICHUS
BApUKO3HO-PACIIUPEHHBIX BEH MUIIEBOJIA U KeTyIKa TPU KPOBOTEUYECHUHU U3 HUX.

JIisi MCKYCCTBEHHOTO TMTaHUS OOJIBHBIX IIOCJIE OIepanuii Ha opraHax
BEPXHEr0 OTJAENA JKEIYJOYHO-KMIIEYHOTO TpaKTa MPUMEHSIOT CIaJaroluics

ITOJIMMEPHBIN KEITyTOYHBIM 30HJ, KOTOPBIMA IOCIJIE BBEACHUS MUTATEIBLHON CMECH
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criajiaeTcsi, MpuoOpeTaeT MI0CKYI0 (OpMYy U HE BBI3BIBAET MPOJICKHEN MUILIEBOJA U
HOCOTJIOTKH, B CBSI3M C YEM €ro MOXXHO HE U3BJIEKaTh B TeYeHHE 7 CyTOK. [[ns
KOPMJICHUSI OOJIbHBIX C TMOBPEXKJICHHEM TMHIIEBOJAA W HAPYIICHHEM TJIOTaHUs
HCIOJIB3YIOT MUILEBOAHO-KETYIOUHBIN CIaJAat0IIUKACs 30H1 IIMHOU 1200 MM.

JInst NeKOMMPECCUU U SHTEPATIBHOIO MUTAHUSI MPUMEHSIOT JABYXKaHAIbHBIN
CUJIMKOHOBBIN 30H] JyinHOM 1600 MM, a 111 IpOBEACHUS JIOKAIBHOM KeTy10YHOMN
TUIOTEPMUU — JIBYXIIPOCBETHBIN MOJIMMEPHBIN JKETyI0YHBINA 30H].

Crepuinzaiyio ¥ XpaHCHHE METAUIMYECKUX 30HJIOB OCYIIECTBISIOT TI0
MpaBUJIaM, YCTAHOBJIEHHBIM JJISl XUPYPTrAYECKOTO UHCTPYMEHTApHs. DJIaCTHYHbIC
30HJIbl XpaHAT, KAaK IMPAaBUJIO, B MOJBEHIEHHOM COCTOSIHUHM, CTEPUIIM3YIOT — B
3aBUCUMOCTH OT Marepualia, U3 KOTOPOrO OHHU H3TOTOBJICHBI. 30HIUPOBAHUE
CBUIIIEBOTO XOJa CIHEIUAJbHBIMU TPyOUaThIMU 30HIAAMH MOXET 3aBEpIIAThCs
BBEJCHUEM PEHTTC€HOKOHTPACTHOTO  BEIIECTBA I  PEHTTEHOJOTHMYECKOIO
uccnenoBanust  (ucrtynorpadus),  MO3BOJSIONIETO  BBISIBUTH  Pa3MeEpPbI
MATOJIOTMYECKUX MOJIOCTEH, MX COOOIIEHHE C TTOJIBIM OPTaHOM, HAJTUYHE CEKBECTPOB
u T.1. C nomomibto 3. MOTYT OBITH OIpeEJeIeHbl BHYTPUIIOJIOCTHOE NaBJICHUE U
TEeMIIEpaTypa, MNEKTPUUYECcKasi aKTUBHOCTb, MOTOpHKa, pH u ap.

30HAMPOBAHUE PAH U CBUILIEH C TOMOIIBI0 METAJLTUYECKOTO 30H1a MPOBOJIST C
COOJIIOZICHUEM MPaBUJ ACENTHKU, C YUYETOM MPEANojaraeéMoro HampaBieHUS U
dbopmbl KaHasa. 30H] OCTOPOKHO BBOISIT B HAPY>KHOE OTBEPCTHE CBUIIIA HIIA B paHy
U MEJJICHHO, 0€3 HACWIMS TPOJBHUTAIOT JO0 KaKOro-Iu00o MNPemnsTCTBUS. DTUM
MPENATCTBUEM MOXKET OKa3aThCs CJIEMOM KOHEIl CBHUIIA, €ro CTeHKa (IIPU U3BUTOM
XO0JI€ CBUIINA), MTHOPOIHOE TEJIO WM THO paHbl. Bo Bcex cimydasx ciemyer nzberathb
dbopcupoBaHHOTO U OOJIE3HEHHOTO MPOBEICHUS 30HAA, T.K. JIayKe He3HAUUTEIbHOE
YCUJIME MOXET MPUBECTH K (POPMUPOBAHUIO JIOKHOTO X012 WU HHPUITUPOBAHUIO
OKpY’KaroIIUX CBUII TKaHel. Bo n3bexxanue 3aHeceHus: BO30yauTened HHPEKIINU B
[IyOWHY HEJb3s1 30HIUPOBATH CBEKHUE PaHbl, 0COOCHHO OTHECTPEIIbHBIE.

3oHaupoBaHME MyoieHanbHOe (aHaT. duodenum nBeHAAIIATUTIEPCTHAS KUIITKA)
— BBEJEHUE 30HJAa B JIBEHAALATUIEPCTHYIO KUIIKY. I[Ipou3BOJSAT € 1EIbIO

MMOJIy4CHUsA COICPIKHUMOTO I[BeHaI[HaTHHepCTHOﬁ KHIIIKH, COCTOAIICTO IJIaBHBIM
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00pa3oM M3 XKeJIYM U CEKpeTa MOPKETYTOUHOM Kene3bl. AHAIU3 TyOJ€HAIBHOTO
COJEPKUMOTO U HAOIIOACHHE 3a IMHAMUKOMN €Tr0 BBIIEICHUS NAI0T MIPEICTABICHUE
0 (DYHKIMOHATLHOM COCTOSIHUM JBEHAIATUIEPCTHOM KHILIKH, TOJKEITYyI0YHON
JKEJe3bl, NEYEHH, KEIYHOIO Iy3bIps M JKEIYHBIX IPOTOKOB, & B psAJiE CIIlydacB
MO3BOJISIIOT BBIIBUTH 3a00JI€BaHUS ATUX OPraHoB. 3. J. INPUMEHSIOT TaKXKe C
JeueOHOM 11eIbl0, Yepe3 yOIeHAIbHBIN 30H BBOIST JEKAPCTBEHHBIE MPEMapaThl.
[IpoTHBOIIOKAa3aHUS TAKUE K€, KAK IIPU 30HIUPOBAHUU XKEITYKA.

JlyoneHanbHbIi 30HA — TOHKAs pe3uHoBas TpyOka ammHoi 1500 mm, nuametp
npocBeTa 2-3 MM; Ha JUCTaJbHOM KOHIIE 30HJA PAaCHOJIOKEHA METAJIIMYECKas
OJIMBA C OTBEPCTUAMM JJI1 MPOXOKIACHUS KUIAKOCTH. 30HJ UMEET TPU OTMETKHU: HA
ypoBHe 400-450, 4TO MPUOIU3UTENBHO COOTBETCTBYET PACCTOSHUAM OT 3yOOB 10
KapAuanpHOM 4Yactu kenyaka, 700 mm (paccrostHMe OT 3yOOB /10 BXoAa B
npuBpatHuk), 800 MM (paccrossHue OT 3yOOB 1O OOJIBIIOTO COCOYKA
JIBEHAIIATUIIEPCTHOW KUIIKH, WA (paTepoBa COCKa). 3. JI. MPOBOAST HATOILIAK, B
MOJIOKEHUU OOJIBHOTO CUS, MPU ITOM OOJBHOM JIeNaeT aKTUBHbIE TJI0TaTEIbHbIE
nBrokeHus. OOBIYHO OJIMBA JOCTHUTaeT kenynka udepe3 5-10 mMuH mociie Havana
uccieqoBaHus. 3aTeM OOJIBHOTO YKIJIJbIBalOT Ha TMpaBblii OOK, MOJ HEro
MOJKIAIBIBAIOT BAJIMK, OOJBHON MNPOJOJKAET MEJICHHO 3arjaThiBaTh 30H[ A0
BTOPOM OTMeETKH. JlanpHelmee NPOABMKEHHME 30HIA 4YEPE3 IPUBPATHHUK
ocylIecTBisieTcsl Ojaronapsi MepucTalbTUKe Xkenyaka. [IpoaBukeHue 30HIa B
JIBEHAJIIATUNIEPCTHYIO KHUIIKY TMPOJOJDKAETCS B CpPeAHEM IMOJTopa yaca.
[IpaBunpHOE TOJIOKEHHE 30HAA MOXXHO MPOKOHTPOJUPOBATH C IOMOILIBIO
PEHTTEHOJIOTUYECKOTO HUCCIEIOBAHUS; C 3TOM LIEIbI0 UCHOJIB3YIOT TaKkKe Mpoly ¢
BO3JIyXOM (ILITPUIEM B 30H] BBOAST HEMHOI'O BO3/yXa; MPU HAXOXKJACHUHU 30H]a B
XKelmyake OOJIbHOM OIMyIIaeT MOCTYIUICHHE BO3AyXa B JKEIYJOK, MOSIBISIETCA
ypuaHue, €clM 30HJ HaXOAWUTCS B JIBEHAJUATUIIEPCTHON KHILIKE, HUKAKUX
OIIYIIEHUI HE BO3HUKAET).

BBenenue 30HI0B UMeEeT OOJbIIOE AUATHOCTHMYECKOE U JieueOHOE 3HAYEHHUE.
30HIMPOBAHUE MUIIEBOAA IIOMOTaeT YCTAHOBUTh MECTO CYKECHMS IHUIIEBOAA WU

3aKYIIOPKH HWHOPOJHBIMU TCJIAMHU. HpI/I MmoMoOIIM JKCJIyAO4YHBIX 30HAOB MOKHO
82



MOJIYYUTh JKETYIOYHBIA COK JJI1 TUAarHOCTUYECKUX U JIEUeOHBIX 1eeid. Yepes 3011
JIETKO BBOJUTH JIEKAPCTBEHHbIEC BelIecTBa (OCOOEHHO JIOMIAAsIM), TPOU3BOJUTH
WCKYCCTBEHHOE NMTAaHUE, MPOMBIBATh KEIYAOK, BBIBOJUTH Ta3bl M3 >KEIyAKa.
BBoasar 30u161 uepe3 pot u Hoc. CooOpa3Ho 11U 30HANPOBAHUS U BUA )KUBOTHBIX
B IIPAKTUKE HCIIOJIB3YIOTCSA 30HBI PA3JIUYHBIX cucTeM. /[ tomanei u KpynHoro
pOraToro CKOTa MOYKHO HCIIOJIB30BaTh HOCO-IMUIIEBOAHBIE U HOCO-KEIIYIOYHBIC
30H/16I. OHU TIPEICTABIIAIOT CO0O0M NUIM(POBAHHYIO PE3UHOBYIO TPYOKY IIUHOM 2,4-
2,8 M U TOJIIMHOMN 2 CM C BHYTPEHHUM JuaMeTpoM kaHaina 0,9-1,4 cm.
st cBuHel u cobak npumensitores 3ouab1 W. I, [llapabpuna, quaMerp KOTOPBIX
no0MpaeTcss cooOpa3HO BEJIMYMHE >KMBOTHOTO. 30HABI CPETHET0 pasmepa s
MMOJICBUHKOB UMEIOT JUIMHY 95 cM, nuaMeTp 12 MM U TOJIMHY CTEHKHU 2,5 MM.
Jlis cobak UCTONb3YIOT YIPYTYIO TPYOKY AMHOM 70 ¢M ¢ Hapy’>KHBIM AHaMETPOM
8-11 MM WK KeITyTOYHBIN 30H]I, IPUMEHSEMBIH B METUITIHE.
JInst nTun ynoTpeOastoTes pe3uHOBbIe TPYOKU JIMHOU 40 cM U TOJIIUHON 4 MM.
[Ipy OTCYTCTBHMM CHEIUAIBHBIX 30HIOB, OCOOEHHO JUIsl MEJKHUX >KMBOTHBIX,
30HIUPOBAHME MOXKHO TPOU3BOJUTH OOBIYHBIMU PE3UHOBBIMU  TpyOKamu
COOTBETCTBEHHOT'O JUAMETpa.

KoHTponbHBIE BOITPOCHI:

1. Knaccuduxanus 30H710B.

2. HaznauyeHue 371aCTUYHBIX TaCTPOLYOICHAIBHBIX 30H]I0B.

3. [IpaBuiia 30HAUPOBAHUS PaH U CBUIIIEH.

4. ITpaBusia MPUMEHEHUS SJTACTUYHBIX 30H0B.

5. JIlmarsoctudueckoe 1 JieueOHOe Ha3HAUCHHE DJIACTUYHEIX 30HJIOB.

6. AJIBTepHaTI/IBHBIC HpI/ICHOCO6J'ICHI/I$I TP OTCYTCTBHUHU CIICHUAIbHBIX 30HOO0B.
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XKunun Pycnan AnekceeBuy

HNHcTpyMeHTaAIbHBIE METOIBI IMATHOCTUKU: YUeOHOe mocoOue Jyuisi 00ydaronmxcs
no creruanbHocTH 36.05.01 Betepunapus ®I'bOY BO Ilpumopckas 'CXA
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[TognucaHo B neyath 2019 r. ®opmar 60x90 1/16. bymara nucuasi.

[Teyats odcetHas. Yu.-uszm. J. . Tupax 9K3. 3aKa3

®I'bOY BO Ilpumopckas [CXA

Anpec: 692510, r. Yccypuiick, np-T biitoxepa, 44

VYuactok onepatuBHoi nonurpaduu ®I'BOY BO Ilpumopckas 'CXA
692500, r. Yccypwiick, yi. Paznonpnas, 8
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