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TJIABA 1. MIPUHIIUIIBI U METO/JIBI IYUEBOM TUATHOCTHUKHA

1.1.0061mue NpUHUMIBI BU3yaJIU3aMU MeMIMHCKUX N300paskeHn i

[Io coBpeMEHHBIM JTaHHBIM, C TOMOILIBIO JTYYEBBIX METOAOB MCCIEIOBAHMS
ctaButcst 60 — 80% Bcex MEpBUYHBIX AUATHO30B.

HawnbOonee mupoko s BU3yalIM3alUd HEOPO3PAYHBIX M HEIOCTYIHBIX
OpsIMOMY HaONIOJEHUI0 AaHATOMUYECKUX OPraHOB W CHUCTEM HCHOJIB3YIOTCS
AIIEKTPOMATrHUTHBIE U3ITyYEHHUS. B HACTOSIIIIEE BpeMs U3BECTHBI
AIIEKTPOMATrHUTHBIE U3TYYEHUS C JJIMHON BOJIHBI OT JECSATH MUJUIMAPIAHBIX JOJEH
MUJUTUMETPA J0 COTEH KUIIOMETPOB.

[Mupokas ob6nacte snaekTpomarHuTHoro wu3nydeHus (0,001-10 wwMm)
MPUHAJICKUT PEHTI€HOBCKUM JTy4am. Pentrenoanarnoctuka —
pacnpoCTpaHEHHbI BUJ MEIUWLMHCKON HHTpOcKomuu. B HacTosiee Bpems B
MEIUIMHE C IOMOLIBI0 PEHTICHOBCKUX JIydeil mnoaydaroT okoigo 90% Bcex
BU3YaJIU3UPYEMBIX M300paKeHH. DIIEKTPOMAarHUTHOE HOHU3UpYIOLIEe
U3JIy4eHHE, CO37aBAaEMO€ pAJUOAKTUBHBIMU BEIIECTBAMH, HA3bIBAETCS TraMMa-
U3NydeHreM. Paguon30ToIHas IMarHoCTUKa, KOTOpas OCHOBaHAa Ha BU3yalW3aluu
U300paKkeHUd, (HOPMUPYEMBIX TraMMa-KBaHTAaMH PAJUOHYKIUAOB, LIMPOKO
OpUMEHSIETCd TpU  (PYHKUMOHAIBHBIX HMCCIENOBAHMUSX, JUATHOCTUKE psAla
3a00J1eBaHUM.

bonpmie BO3MOXHOCTH —cojaepkaT B ce0e pe3oHaHCHBIE A(QPEKTHI,
Ha0JIt0JaeMbI€ B BELIECTBE — SACPHBIM MarHUTHBIN pe30HAHC.

[IInpokoe NMpUMEHEHNE B MEAUIIMHE HAILIO 3BYKOBUACHUE — COBOKYITHOCTb
METOJIOB U CPEJCTB ISl MOJIYYEHUsI ONTUYECKOT0 M300paKeHUs YIbTPa3ByKOBOIO
10JIs1, BO3HUKAIOILIETO B Pe3yJbTaTe B3aUMOACUCTBUS YIPYTUX aKyCTUUECKUX BOJH
u obOwekta. [lo mepuogam BomH oT 1 MM 10 10 KM yJIBTpa3BYK COBIIQJAET C
panroanana3oHoOM.

JIroboe wu3o0paxkeHHe MNPUOOPETAaeT CMBICI B peE3yjibTaTe €ro aHaausa
3pUTENIBHOW CUCTEMOM M NOCIEAYIOIIEH MHTEPIPETALNHA HA OCHOBE CBEIEHUU O
XapakTepe B3auMOJICUCTBUS (PU3UUECKOTO MO U u3ydaeMoro oowsekra (puc.1.1).

5 Puc. 1.1. Cxema monyueHuss U300pak€HUS B MEIULIMHCKOMN
2 paguosornv. 1 — TeHepaTop BOJIHOBOM DHEPruu; 2 —
_*> 1 @ u3nydeHue; 3 — o00bekT; 4 — MOAYIHPOBAaHHOE TOCTE
—~ B3aUMOJICHCTBUSL ¢ OOBEKTOM H3IIyYeHHE; 5 — NETeKTOp; 6 —
-T 6 n300paxeHue
1 4
3”7

Bakrax Bu3yanuzalMu M aHajau3a MOJYYEHHOTO HM300paKeHHs! y4aCTBYIOT
uccienyeMblii OOBEKT, KOTOPBIA MOAYJIUPYET MapamMeTpbl BU3YaITU3HUPYEMOTO
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¢uznyecKoro Mo, CHUCTEMa BHU3yaJIM3allMd M300pPAKEHUS U 3PUTENbHBIN
aHain3aTtop HaOmoJeHus (Bpada, omeparopa). JTa CXe€Ma HE COOTBETCTBYET
PaAMOHYKIMIHOW BH3YyalM3allMd, IPU KOTOPOM HCTOUYHUK TamMma-u3IydeHUs
(paAMOHYKIN/IbI) HAXOJUTCSI BHYTPH TEJa YEIOBEKA.

[Ipomeniee oOTpa)keHUE WIM HCIYCKAEMOE HCCIENYEMBIM OOBEKTOM
U3IyYeHUE MPOMOJAYJIMPOBAHO 110 OJHOMY WM HECKOJIbKUM IapameTpam
CBOMCTBAMM HCCJIEYyEMOI0 OOBEKTa U COAECPKUT ONPENEICHHYI0 HH(OPMALIUIO O
HeM. [IpocTpaHCTBEHHOE pacnpeenieHue Mol U3Iy4eHUs 00beKTa mpeodpaszyercs
YCTPOMCTBOM BHU3yaJlM3allMd B AHAJOTMYHOE MPOCTPAHCTBEHHOE pacCIpeesieHne
CBETOBOTO IOTOKA, SPKOCTh WM LBET KOTOPOrO HM3MEHSAETCS OT 3JIEMEHTAa K
DIIEMEHTY HW300paK€HUS B 3aBUCHMOCTH OT MOJAYJIMPOBAHHBIX OOBEKTOM
napamMeTpoB mnosisl. BaXHO TNOAYEpPKHYTh, YTO MpU JIIOOOM  croco0e
npeoOpa3oBaHusl HEBUIMMOTO M300paKeHHsI B ONTHUECKOE IMOCIIEeHEE HE MOKET
coaepkath Oojbile HHoOpManuu 00 OOBEKTE MCCIEAOBaHUS, YEM MCXOJIHOE
n300paxeHue, cHOPMUPOBAHHOE B HEBUIMMOM (u3MdeckoM Imoisie. BxogHoe u
BBIXO/IHO€ M300paKE€HUsI CHUCTEM BU3YalIM3alMU XapaKTEPU3YIOTCA CIEIYIOIIUMU
MH(GOPMATUBHBIMU apaMeTpaMH: T€OMETPUUECKUMHU pa3MepaMH, J1€TalbHOCTBIO,
PE3KOCThIO, MOABMKHOCTBIO, KOHTPACTOM, UHTEHCHUBHOCTBIO B O€JIOM (UEpHOM),
OTHOIIEHUEM CUTHAJI/IIIYM U CIIEKTPOM (I[BETOM) JIeTaliel U300pa>KeHMUs.

B nyueBbIX M300pak€HUSX B OCHOBHOM IIpejcTaBiieHa Mop(osiornyeckas
uHpopmarus. Hampumep, pEHTT€HOBCKMII CHHUMOK TpPYIHOW KJIETKM JaeT B
OOJIBIIMHCTBE CiIyyaeB HMHGOpMAIMIO 00 aHATOMUYECKOM CTPOCHHH OpPraHOB
yenoBeka. OpHako B 4acTh M300paXeHUH COAEpPXKUTCA HUHopManus o
(U3HOJOTMYECKOM COCTOSIHUM OpPraHOB 4YesloBeKa. Tak, eciau MalMeHT BIbIXaeT
BO3MyX, cofepammii Hykmug 33Xe, To B 5TOM cllydae BapuUaLMU PACIIPEIeIeHHUs
HYKJIMAa B JIeTKUX OyAyT JaBaTh HUH(OpManuioo O MOpPOCTPAHCTBEHHBIX
XapaKTepUCTHKAX BO3AYIIHOIO IOTOKa B JIETKUX. YKa3aHHOE paclpeleieHHue
MOKET OBITh BU3YIM3UPOBAHO NPU MOMOIIM raMMa-u3Iy4deHHs, UCIYCKaeMOIo
KCEHOHOM.

Kak u 00y cucremy mnepenadyn uHPOpMAIMU, CHCTEMY JIy4€BOM
JUArHOCTUKM MOKHO TMPEACTaBUTh B BHUAE NPOCTPAHCTBEHHO-BPEMEHHOTO
¢ubTpa, COCTaBICHHOTO U3 HECKOJIBKUX KAaCKaJI0B:

1. Kackaga reHepauuu wu3Iy4deHUs (PEHTICHOBCKas TpyOKa, paavOHYKIU,
MbE303JIEKTPUUYECKUI KPUCTAII, UICTOYHUK PaIMOBOJIH B MATHUTHOM TI0JIE).
2. Kackama Momynsiuu, KOTOPBIA MPEICTaBISETCs] MPOCTPAHCTBEHHO-BPEMEHHON
HEPaBHOMEPHOCTHIO HCCIIEYEMOTO 00BEKTA.
Kackana nerektupoBanus (KaHaia perucTpalyy Jy4eBOro n300paskeHus ).
Kackana npeoOGpa3zoBaHusi B CBETOBOE M300paKEHHUE M €r0 JUArHOCTUYECKOU
OLICHKH.
[IpencraBiaeHHBIM BBIIIE KACKaJaM COOTBETCTBYIOT MPOLIECCHI:
['enepanus u3inydeHus.
2. Ero B3auMojeiicTBue C opraHaMH MarfieHTa.

B w

=
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3. @opMupoBaHUE JY4eBOTO H300pakeHUs, NpeoOpa3oBaHUE TMOCIEAHETO B
CBETOBOE.
4. TIpocMOTp CBETOBOIO M300pakeHUsI U €ro MpodecCuOHaNbHAas OLICHKA.

[lepBbie Tpu mporecca HUMEIT (PUIUKO-TEXHUYECKUH CMBICH, XOTS
HEKOTOpbIE W3 HUX CBSA3aHBI C (DU3MOJOTUYECKUMH (YHKIMSIMHU OpraHa WU
aHATOMHYECKOW CHCTEMOM MalleHTa; YeTBEPThI, TOMUMO (HU3UUYECKUX MPOoOIIeM,
BKJIIOYAET U (PU3HOJIOTUYECKHUE, CBA3AHHBIE CO 3PUTEIBHBIM aIllapaToM JIy4€BOTO
nuardocta. [IaTeiid mporecc — 9ucTo MPO(PECCHOHATBHBIN — 3aKII0YAeTCS B TOM,
9TOOBI U3 BCETO MHOTOOOpa3Hsi OTOOPaKEHHBIX JETATICH B CBETOBOM M300paKCHUH
BBIIETUTh HEOOXOAUMBIE, PYKOBOJCTBYACH ONBITOM M 3HAHHEM JPYTHX
KJIMHUYECKHUX JAHHBIX, TOCTaBUTh MPABMIBHBIN THArHO3.

B nyueBoil tuarHocTHKe UMEIOTCS aHAJIOTOBBIE U IIU(PPOBbBIE U300PAKEHUSI.

AHanorosbie M300paKeHUsT HECYT HHPOPMAIMIO HETIPEPHIBHOTO XapakTepa,
HanpuMep, OObIYHbIE PEHTI€HOIPAMMBI.

[Mu¢poBble M300paXkeHUs MOJIYYalOT C TOMOIIbIO KOMIBIOTEPA,0HU UMEIOT
SYEUCTYIO CTPYKTypy (MaTpuiy).Bce nudpoBbie TEXHOIOIMH UM METOAMKH Ha
HA4YaJlbHOM  JTame  SBIAIOTCA  aHAIOroBbiMH. CTenmeHb 3aTEMHEHMs] Ha
PEHTT€HOBCKOM IUUIEHKE, MHTEHCHBHOCTh CBETa Ha (IIOOPECIIEHTHOM 3KpaHe,
AIIEKTPUYECKUI TOK B JIETEKTOPax PEHTTEHOBCKOTO KOMIIBIOTEPHOTO Tomorpada,
PaAMOAMAarHOCTUYECKOTO MpUOOpa, yIbTPa3ByKOBOIO —ammapara, MIpUEMHOM
KaTylIKe MarHUTHO-PE30HAHCHOTO ToMorpada — BCE STO aHAJIOrOBas OTBETHAs
uHpopmarus. Ilpy noMomm coenualbHBIX YCTPOMCTB (aHAIOTO-UU(POBBIX
npeoOpa3oBaresieil) BbIIICYKAa3aHHAs AHAJIOTOBas HMH(OpManus NpeBpallaeTcs B
uudposyro. I[udpoBoe uzobpaxenue Qopmupyercs Ha JTUCIIIEE, OHO MOXKET
TpaHCOPMHUPOBATHCS B AHAJIOTOBOE H300pakKeHWE TMpH MoMouM 1udpo-
aHaJIOTOBBIX MIpeoOpazoBaTeeil.

1.2.PenTrenoJiorn4ecKkue MeToabl HCCJIeI0BaAHUSA

Pentrenonorust kak Hayka OepeT cBoe Hadano oT 8 HosOps 1895 r., korma
HeMeukuil ¢u3uk mnpodeccop Bunbrensm Konpan PeHtren oTkpbuT Jyuw,
BIIOCJIEICTBUM Ha3BaHHbIE €ro umeHeM. CaMm PeHTreH HazBan ux X-mydamu. OTO
Ha3BaHHWE COXPAHUJIOCHh HA €r0 POJAMHE U B CTPAHAaX 3amaja.

OCHOBHBIE CBOMCTBA PEHTIEHOBCKUX JIYUEH:

1. PeHTreHoBckHe Jy4yd, HCXoAs U3 (QOKyca PEHTICHOBCKOM  TpyOKw,

PacpoCTPaHsIOTCS NPAMOJIUHENHO.

OHU HE OTKJIOHSIOTCS B 3JIEKTPOMAarHUTHOM MOJIE.

CKOpOCTB pacrpoOCTpaHEHHs UX PaBHAETCS CKOPOCTH CBETA.

PeHTreHoBckHE JTydd HEBUAMMBI, HO, MOMVIONIAsICh HEKOTOPHIMU BEILIECTBAMM,

OHH 3aCTaBIIIOT X CBETUTHCSA. DTO CBEUCHME Ha3bIBaeTcs (prroopecueHiuei,

OHO JIE)KUT B OCHOBE PEHTT€HOCKOIIU Y.

5. PenrrenoBckue myun oOnagaroT (GOTOXMMUYECKUM AeiicTBueM. Ha stom
CBOMCTBE  PEHTTCHOBCKMX  JIydeid  OCHOBBIBa€TCS  peHTreHorpadus

oW
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(OOLIENPUHATHIA B HACTOSIIEE BPEMSI METOJ MPOU3BOJCTBA PEHTTE€HOBCKUX

CHHUMKOB).

6. PentreHoBckoe u3inydeHHe 00JaJaeT MOHU3UPYIOUUM JEHCTBUEM M TMPHUIACT
BO3JIyXy CIIOCOOHOCTb MPOBOJUTH DSJIEKTpUYECKHM TOK. Hu Buaumble, HH
TEIUIOBBIE, HU PAJUOBOJIHBI HE MOTYT BbI3BaTh 3TO siBJeHUE. Ha ocHOBE 3TOrO
CBOMCTBAa PEHTICHOBCKOE HW3JIYyYEHHE, KaK M M3Iy4YCHUE PaJHUOAKTUBHBIX
BEILIECTB, HA3bIBAETCS NOHU3UPYIOIIUM U3ITYYEHUEM.

7. BaxxHOe CBOWMCTBO PEHTTEHOBCKHMX JIyde — MX MHpPOHUKAIOUas CIOCOOHOCTD,
T.€. CIIOCOOHOCTh MPOXOAWUTH 4Yepe3 Teno M mnpeamersl. l[IpoHukaromas
CHIOCOOHOCTH PEHTT€HOBCKHUX JTyueil 3aBUCHUT:

— OT KayecTBa Jyded. Uem Kopoue JyIMHA PEHTTEHOBCKHUX Jyded (T.e., 4Yem
KECTUE PEHTICHOBCKOE M3IIyYEHHUE), TeM TIy0ke MPOHUKAIOT 3TU JIy4d H,
HA00OpOT, YeM JUIMHHEE BOJIHA Jyded (deM MsArde Hu3aydeHue), TeM Ha
MEHBIITYIO TTyOUHY OHU MPOHUKAIOT.

— OoT o0beMa HCCIeAyeMOro Teja: YeM TOoJEe OOBEKT, TeM TpyJHee
PEHTIC€HOBCKUE Jy4u «mpooOuBaroT» ero. lIpoHukaromasi crnocoOHOCTb
PEHTTEHOBCKUX Jy4Yel 3aBUCUT OT XHMHYECKOTO COCTaBa W CTPOCHUS
uccienyeMoro tena. Yem Oosibliie B BELIECTBE, MOJABEPracéMoOM JIEHCTBUIO
PEHTTEHOBCKHUX JIyY€l, aTOMOB 3JIEMEHTOB C BBICOKUM aTOMHBIM BECOM M
MOPSIKOBBIM HOMepoM (1o Tabiuie MeHeneeBa), TeM CHIIBHEE OHO
MOTJIOIIAET PEHTTEHOBCKOE M3IyYEeHUE U, HA00OPOT, YeEM MEHbIIE aTOMHBIN
BEC, TEM MpO3payHee BEIIECTBO A ATUX Jyded. OOBSICHEHHE 3TOTO
SBJICHUS B TOM, YTO B DJEKTPOMATHUTHBIX H3IYUYEHHUSIX C OUYECHb MaJION
JUIMHOW BOJIHBI, KAKOBBIMHU SIBJIIFOTCSI PEHTI€HOBCKHUE JIyYH, COCPENOTOUYEHA
OoJbIIast SHEPTUSl.

8. Jlyun Pentrena o0mamaroT akTHBHBIM OHOJIOTHYECKUM nericTBueM. [Ipu aTom
KpUTHYECKUMH CTpyKTypamu sBisitorcs JIHK u memOpans! kieTku.

HeoOxoaumMo yuuThIBaTh €1€ OJHO OOCTOSITENLCTBO. PEHTreHOBCKHE JIydn
MOIYMHSAIOTCS 3aKOHY OOpaTHBIX KBaJIpaTOB, T.€. MHTEHCUBHOCTh PEHTICHOBCKUX
JTy4yeit 00paTHO MPOMOPIIMOHATBHA KBAJIpaTy PaCCTOSIHUS.

IMamMa-nydan 001a1aroT TaKMMH K€ CBOMCTBAMHM, HO 3TH BHJBI HU3JIyYCHUU
pa3IUYArOTCs MO CIOCO0Y UX MOJMYyUYEHUS: PEHTICHOBCKOE U3ITyUYEHHUE MOTyJaroT Ha
BBICOKOBOJIBTHBIX AJIEKTPUUYECKUX YCTAHOBKAX, & TaMMa-H3Jy4Y€HUE — BCIEACTBUE
pacraja saep aTOMOB.

Crenenp peanuzanus CBOMCTB MOHM3HUPYIOIIUX HM3JIYYEHUN ONPENEISIETCS
UX J030M.

Jl03a — 3TO BeIMYMHA YHEPTHUH, MOTJIOMICHHOW IUHUIIEH MacChl WU 00beMa
oOnyyaemoro BemecTBa. CyllecTByeT HECKOJIbKO PAa3HOBUAHOCTEW 103: J03a B
BO3/IyX€, Ha MMOBEPXHOCTH, B IITyOnHe 00yyaeMoro oobekra. Jlo3a, oTHECEHHas K
€AVHUIIE BPEMEHM, Ha3bIBAETCS MOIIHOCTBIO J03bl. MOIIHOCTE A03BI — 3TO
DHEPTHUs, TIOTJIONIEHHAS B €IMHUIIC MACChl WK 00beMa 00JTydyaeMoro BeIecTBa 3a
€AUHUILY BPEMEHH.
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DKCMO3ULIMOHHAS 71032 TMPEACTaBIseT COOON 103y B CBOOOJHOM BO3AyXE
IIpU OTCYTCTBHUM paccenBaroliux Tesl. OHa ONpeAessieTcss CTENEHbI0 MOHU3alUU
BO3/lyXa M XapaKTepHU3yeT TJaBHBIM O0pPa3oM HCTOYHMK PEHTIC€HOBCKOTO U Y-
U3ITy4eHHUI. 3a €IMHUIYy 3KCIO3ULIUOHHOW J03bl PEHTTEHOBCKOIO M Y-U3TyYEHUN
npuHuMaeTcss KyiaoH Ha kwiorpamMm  (Kun/kr).Buecucremuoit  equHuuen
HKCIIO3UIIMOHHOM J103bl PEHTIEHOBCKOTO W Y-WU3JIy4eHHHl siBisieTcsi peHtreH (P).
Pentren — 510 103a, mpu KoTopoit B 1 cM® cyxoro Bo3ayxa BO3HMKAIOT MOHEL
HECYIIHE 3aps] B OAHY AIEKTPOCTATUYECKYIO €IUHUILY 3JEKTPUUYECTBA KaxKIOrO
3Haka. 1 K/kr = 3880 P.MomHOCTh 3KCHO3UIIMOHHON 03Bl — IKCHO3UIIMOHHAS
71033, paccudTaHHas Ha enuHuIily BpeMenu. B CU oHa u3mepsieTcs B aMrepax Ha
kmwiorpamMMm (A/kr). BHecncTeMHbBIE €TUHUIIBI MOIITHOCTH SKCTIO3UITMOHHON JTO3BI:
pentreHn B cexkyHay (P/c), pentren B munyty (P/mMun) u penrren B udac (P/gac).
Mex 1y HUMU CYHIECTBYIOT CJIEIYIOIINE COOTHOIIEHUS:

1 P/c =2,58x10"* A/kr; 1 P/mun = 4,30%10° A/kr, 1 P/uac =7,17x10 A/xkr.

ITormomenHas 1032 — OCHOBHOM KOJIMYECTBEHHBIN [TOKA3aTENb BO3IECHCTBHUS
WOHU3UPYIOIINX W3TyYeHUH Ha oOiydaemble TkaHu. OHa XapakTepU3yeTcs
BEJIMYMHON SHEPruM, NOTJIOUIEHHON B €JMHHIIE MacChl 00y4aeMoro BemiecTsa. B
CU enuHuIla TOTJIOMICHHOW 03I — JDKOYJAh Ha Kwiorpamm (x/kr). Ota
BEJIMYMHA NoJyuriia HazBaHue «rpei» (I'p). ['peld — ennHMIIa TOTIOMEHHOM A03bI,
IpyU KOTOpPOM Macce OOJy4deHHOro BelecTBA B | K- mepesaeTcss >HEprus
MoHM3Upyomero u3inydenus | Jx. BHeCMCTEMHOW €QUHWLENW MOIVIOIEHHON
OPHEPruM M3IMy4YeHHUs sBIAETCS paj (paavalMOHHAs afcopOMpOBaHHAs [103a) —
NOTJIOIIEHHAs dHEeprus u3nydenus, paBHag 100 spr Ha 1 r 00iryqaemMoro BeniecTna.
Jlo3a, TOrjolIeHHas 3a €OUHUIy BPEMEHHW, Ha3bIBACTCA  MOIIHOCTHIO
noryomeHHoM 10361, 1 I'p = 100 pagn.

Jlo3a »SKBHBaJ€HTHas — TOTJIONIEHHAs 032 B OpraHe WM TKaHU,
YMHOKEHHAasI Ha COOTBETCTBYIOILINI B3BEILMBAIONINUN paIvalMOHHbBIN
K03 dunreHT (paauaruoHHbli KOI()(UIIMEHT) UIsi JaHHOTO BHUAA H3JTyUCHHS.
Pamuanmonueiii  K03(QGUIMEHT HUCHOJb3yeTcss s ydera d(PdeKTuBHOCTU
pa3NTUYHBIX BUJOB M3NydeHu. [[oHATHE SKBUBAJIGHTHOM 03Bl MPUMEHSIOT, YTOOBI
OIICHUTHh Ouojorndeckuid 3(HQPeKT He3aBUCMMO OT BHUAA H3TydeHus.Enununein
SKBUBAJICHTHOU 11036l B CU siBiisieTcst 3uBepT (3B). 3UBEPT — SKBUBAJICHTHAs 71032
J000r0 M3IyYeHHMs], MOTJIOLEHHass B | Kr OMOJOrM4ecKOl TKaHW, CO3Jarolas
Takou xe Ouonorudeckuit 3pdexr, kak u noryomnieHHas go3a B 1 I'p ¢poToHHOTO
u3JIydeHus. BHecucTeMHas elMHMIa SKBUBAJICHTHOM J103bl — 03p (OMOJOTHYECKUI
AKBUBAJICHT peHTrena). 1 38 = 100 6ap.

Jo3a 3¢ dexTuBHas — BeTUYMHA BO3JACHCTBUS MOHU3ZUPYIOUIETO M3JIyYeHUS,
UCIIOJb3yeMasi KakK Mepa pHUCKa BO3HMKHOBEHHMS OTIAJIEHHBIX MOCJEACTBUN
oONydeHHs OpraHu3Ma dYeJOBeKa W OTACIbHBIX €r0 OpPraHOB C YYETOM WUX
panuodyBcTBUTENbHOCTH. OHa mpeacTaBiser coOOM CyMmMMy MpPOU3BEACHUMN
SKBUBAJICHTHOM J103bl B OpraHax M TKAHSIX HA COOTBETCTBYIOIIME B3BEIIMBAIOIINE
koddurmenTs. B3pemmBatonue KodOPUITMEHTH 711 TKaHEH W OpraHoB MPHU
pacuere 3(h(HEKTUBHON 03I — MHOXKHUTENINW SKBUBAJICHTHOW 103l B OpraHax u
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TKaHSIX, WCIOJb3YyEeMble B PAAUANMOHHON 3alUTe I Yy4eTa pa3IudHOU
YYBCTBUTEJIBHOCTU Pa3HbIX OPraHOB U TKaHEW B BOBHHUKHOBEHUU CTOXACTUYECKUX
sbdexToB panuanun. Enununa spdextuBHON 10361 — 3uBepT (3B). BHecucTeMHuas
eaunuiia — 63p. 1 38 = 100 63p.

B cootrBerctBun ¢ HPB-2012ycranaBinBarOTCsi OCHOBHBIE MPEIENbl 03
u3nyyeHus (taom. 1.1)

Tabnuna 1.1 — OcHOBHBIE IPEAEIBI 103 U3ITYUCHHUS

Hopmupyemsie IIpenensr 103
BEJIMYUHBI" Ilepconan Hacenenune
DddexTuBHas 1032 20 M3B BTOJ B cpeiHeM 3a | 1 M3B B roJ1 B CpeIHEM 3a

M00bIe TIOCIIEAOBATEIbHBIC | JTIOOBIE IOCIIeIOBATEILHBIC
5 net, HO He Oonee 50 M3B | SieT, HO He Oonee 5 M3B

B IOJl B I'OJI
OKBHUBaJICHTHas 71034
3a TOJI
B XpycTamuke rnaza’ | 150 M3 15 M3B
Koxe’ 500 mM3B 50 m3B
KHUCTSAX U CTOIIax 500 m3B 50 m3B
[Ipumeuanue:

1. JTommyckaeTcss OMTHOBPEMEHHOE 00JTydeHHE IO YKa3aHHBIX MPEIEIIOB IO BCEM
HOPMHPYEMBIM BEIIMUHNHAM.

2. OtHOCHTCS K 03¢ Ha ray6une 300 mMr/cm?.

3. OTHOCHUTCS K CpeAHEMY IO ILIOMany B 1 ¢cM? 3HAUEHHIO B 0a3aJIbHOM CIIOE KOXKH
TONIIMHON 5 MT/cM? TIOJ MMOKPOBHBIM CJIOEM TOJIIAHON 35 mr/cm? . Ha mamonsix
TONILHMHA IOKPOBHOrO ciosi — 40 Mr/cm?. YKa3aHHBIM HpENENIoM JOIyCKaeTcs
oOnyueHre BCEil KOXHU YeJOBEeKa MPH YCIOBUH, YTO B MpelesaX yCpPeIHEHHOTO
00ydyenuss mo6oro 1 cMiIomagud KOXM 3TOT Ipeael He OyaeT IIPEBBIIIEH.
[Ipenen 10361 ipH OOTYYSHUN KOXKH JIUIA 00€CIIEUNBAET HE TIPEBBIIICHUE TTPEeIa
03Bl Ha XPYCTaJIUK OT OeTa-4acTHIl.

CymiecTByIOT TpH OCHOBHBIX TMPHUHIIMIIA 3alUTHl  OT BO3JCHCTBHS
PEHTIC€HOBCKUX M3TyUEHUH.

1.3amura 3KpaHMpOBaHHEM:

-CTallMOHAPHBIC CPEACTBA: OApHUTOBAs MITyKaTypKa CTCH KaOWMHETa, IBEpU C
JUCTOBBIM CBHMHIIOBBIM TIOKPBITHEM, TPOCBHHIIOBAHHOE CTEKJIO B CMOTPOBBIX
OKHaX;

-TIEPE/IBIKHBIC: 3alllUTHBIE IMUPMBI, TAKXE C JIUCTOBBIM CBHUHIIOBBIM
MOKPBITHEM;

-UHIUBUAYATbHBIE CpeNCcTBa: (HApTyKH, MepUYaTKH, KOJIMAKH W Oaxuibl U3
MIPOCBUHIIOBAHHOW PE3WHBI JJIsi MEPCOHAIAa M TIOKPHITHE W3 MPOCBUHIIOBAHHOW
PE3UHBI JIJIS 3aIUTHl HanOO0JIee YyBCTBUTEIBHBIX TKAHEH MalMeHTa (MepeuncIeHb
BBIIIIC) BO BpEMs ITPOBEACHUS PA3IMYHBIX METOJOB PEHTI€HOIMarHOCTHKH.
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2.3amuTa paccTOSIHUEM —paclojoXeHre pabodyux MecT NepcoHayia C
MAaKCUMAJIbHbIM ~YJIaJICHUEM WX OT MCTOYHMKA M3JIy4YECHUS, MAKCHUMAJIBHO
BO3MOYKHOE PACCTOSHUE MEX]y PEHTT€HOBCKOW TpPyOKOM M KOXKeill manueHTa
(k0)kHO-(poKyCcHOE paccTosHuE). Jl0Ka3aHo, UTO C yBEJIMYEHUEM 3TOTO PACCTOSTHUS
BJIBOE [103a YMEHBIIIACTCSA BUETBEPO.

3.3amura BpeMeHeM, T.€. YEM MEHbILE BpeMsl OOJIy4E€HHs, TEM MEHbIIE
no3a. B cBA3M ¢ 3TUM CylecTByeT CTporas perjaMmeHTanuss paboyero [Hs
PEHTTEHOJIOTa U BPEMsI IPOBEACHUS PEHTIEHOAUATHOCTHYECKHUX MTPOLEAYD.

Tak, nmpu pentreHorpaduu SKCHO3ULUS JIUTCA B cpeaHeMm Ao 1-3 cek.,
PEHTI€HOCKOIMSI TPYTHOM KIJIETKH —5 MHMH., XKeayaka — 10 MuH. u T.1.

TepMUH «PEHTIEHOBCKUI» CIEAYET NPUMEHATHh B TEX CIydasX, KOTJa peyb
UJET O TEXHUYECKOM CTOPOHE METOJA: PEHTTCHOBCKHW amnmapar, peHTT€HOBCKHUE
Jydd U T.4. Eciim Hy»XHO OTpPa3UTh PEHTITEHOJOTHIO KaK HAyKy, €€ METOIbI
UCCIICIOBAHUsI, TO MCIIOJIB3YETCd TEPMUH «PEHTIEHOJIOTUYECKUI», HAIPUMED,
PEHTTEHOJIOTMYECKOE UCCIIE0BAHUE OPTaHOB.

MeTtoabsl pEHTICHOJOTUYECKOIO MCCIIEIOBAHUA JEIATCS Ha OCHOBHBIE U
CIIELIMAJIbHBIE, YACTHBIE.

OcHnoenvie DPEHM2EeHONI02UYecKUe Memoowl. peHTreHorpadus,
PEHTI€HOCKOIHNS, KOMIIBIOTEPHAsi PEHTT€HOBCKasi ToMorpadus.

Pentrenorpagrio M PpEHTTEHOCKONMIO BBIMOJHIIOT Ha PEHTIE€HOBCKHUX
ammaparax (puc. 1.2).

uc. 1.2. BHemHuii BUI COBPEMEHHOTO
PEHTTEHOBCKOTO arrmapara

WX OCHOBHBIMHU 3JIEMEHTAMH SIBJISIIOTCS TUTAIOLIEE YCTPONUCTBO, U3Ty4aTellb
(peHTreHoBcKasi TpyOka), ycTtpocTBa misi  (OPMUPOBAHUSI PEHTTCHOBCKOTO
U3IYyYeHUs] U NPUEMHUKH U3NydeHus. PEHTreHOBCKMM ammapar mnuTaercs OT
TOPOACKOW CETHM MEPEMEHHBIM TOKOM. IlnTaromee yCTpOMCTBO MOBBIIIAET
HanpspkeHue 10 40-150 kB u ymeHpmIaeT mynbcaiuio, B HEKOTOPBIX ammaparax
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TOK TMPAKTHYECKH TOCTOSHHBIA. OT BETMYHMHBI HAIMPSKEHUS 3aBUCUT KAadeCTBO
PEHTIE€HOBCKOTO M3JyY€HHUs, B YACTHOCTH, €ro MpoHUKawmas cnocodHocts. C
YBEIMYCHUEM HAIpsDKEHUS SHEprus M3NydeHus Bo3pacTaeT. llpu 3ToM
YMEHBIIAETCSl JJIMHA BOJHBI W YBEJIMYMBACTCS IMPOHUKAIOIIAS CIIOCOOHOCTH
MOJIy4aeMOr0 U3TyUYCHUSI.

PentrenoBckas TpyOKa — 3TO 3JIEKTPOBAKYYMHBIN MTPUOOD, MPeoOpa3yromIuii
ANIEKTPUUECKYI0 HHEPTUI0 B DHEPrUI0 PEHTICHOBCKOTO H3Iy4YeHUs. BaxHbiM
3JIEMEHTOM TPYOKH SIBIISIOTCSA KaTOA U aHO/I.

[Ipu mogave TOKa HU3KOTO HAMPSHKEHUS HA KAaTOJl HUTh HaKajla HarpeBaeTcs
Y HAYMHAET HUCITyCKaTh CBOOOHBIC 3JICKTPOHBI (IEKTPOHHASI IMHCCHS), 00pazys
AJIEKTPOHHOE OO0JaKO BOKPYTr HUTHU. [lpum BKIIIOUEHUM BBICOKOTO HAMPSKEHUS
AIIEKTPOHBI, UCIyCKaeMble KaTOJOM, YCKOPSIIOTCS B AJIEKTPUUYECKOM TOJIE MEXKIY
KaTOJIOM M aHOJZIOM, JIETST OT KaToAa K aHOIYy U, YJapssiCh O MOBEPXHOCTh aHOJa,
TOPMO3SITCS, BBIJIETISIE KBAHTHI PEHTICHOBCKOTO M3NMydeHus. JlJisi yMeHbIeHUs
BIUSIHUS PACCESHHOTO W3JIy4eHHs Ha WHGOPMATUBHOCTh PEHTTEHOTPaMM
UCIOJIB3YIOT OTCEUBAIOILIUE PEIIETKH.

[IpueMHUKaMU PEHTIEHOBCKOTO U3JyUYEHUS SBISIIOTCS PEHTTEHOBCKAs
IUIEHKA, (IIIOOPECUMPYIOMINUNA 3KpaH, CUCTEMBbl LU(POBON peHTreHorpapuu, a B
KT — nosumeTrpuyeckue 1eTeKTOPHI.

Pentrenorpadus — pEHTITEHOJOTHYECKOE HCCIEAOBAaHUE, MPU KOTOPOM
MOJy4YaloT  H300paXeHHE  HUCCIeayeMOoro  oObekTa, (PUKCHUpOBaHHOE  Ha
CBETOUYBCTBUTENHFHOM Matepuane. [Ipu peHtreHorpaduu CHUMaeMbIi OOBEKT
JIOJDKEH HaxOIUThCS B TECHOM COMPUKOCHOBEHMHM C KAacCETOM, 3apsyKEeHHOU
IUICHKOW. PEHTreHOBCKOe W3IydYeHHE, BBIXOJsIIEe U3 TPYOKH, HAmpaBISIOT
NEPIICHIUKYIIIPHO Ha IIEHTP TUICHKH uepe3 cepenHy 00bekTa (pacCTOSTHIE MEXIY
dbokycoM u Koxel O0nbHOro B OOBIUHBIX yciaoBUAX padoter 60—100 cwm).
HeoOxoauMbIM ~ OCHAILlEHUEM Il pEHTreHorpaduu SBISIOTCS  KacCeThl C
YCWJIMBAIONIMMU  DKpaHaMH, OTCEHMBAIONIME  PEHIeTKH ¢  CIeluaibHas
PEHTI€HOBCKas TUIeHKa. JIJisi OTCeMBaHUs MSTKUX PEHTICHOBCKUX JTyueld, KOTOPBIE
MOTYT JIOCTUTHYTh IUICHKH, a Tak)Ke€ BTOPUYHOTO H3IYYCHHUS HCIOIb3YIOTCS
CHeIUaTbHbIC IOJIBHKHBIE PEIIETKH. Kaccetsr JeNar0TCs u3
CBETOHENPOHHUIIAEMOT'0 MaTepualia U MO BEJIMYMHE COOTBETCTBYIOT CTaHIAPTHHIM
pa3MepaM BbITTyCKaeMOM peHTreHoBckoi reHku (13 x18 cm, 18 %24 cm, 24 %30
cM, 30 x40 cMm u 1p.).

PentrenoBckass TIeHKa TOKPBIBA€TCSA OOBIYHO C  JBYX CTOPOH
dbortorpaduueckoit AMyNbCUEH. OMYJIbCUS COACPKHUT KPUCTAIUIBI Opomujia
cepebpa, KOTOpble HOHU3UPYIOTCS (POTOHAMU PEHTTEHOBCKUX JIydeld W BUAMMOTO
cBeTa. PeHTreHOBCKas MJICHKA HAXOIUTCS B CBETOHETIPOHMUIIAEMOM KacCeTe BMECTE
C PEHTT€HOBCKUMH ycuiinBatrouumu skpaHamu (POVY). POV mpencrasnsier coboit
IUIOCKYI0 OCHOBY, Ha KOTOPYIO HAaHOCAT cJod peHTreHomoMunopopa. Ha
pPEHTTeHOTrpapHUUECKyI0 IUIEHKY JAEUCTBYIOT MNpPU PEHTreHorpaguu HE TOJbKO
PEHTIEHOBCKUE JIyYH, HO U cBET oT POY. Ycunuparomnye 3KpaHbl MpeHa3HAYEHbBI
JUTSL YBEJIMUEHUS CBETOBOTO 3¢ (exTa peHTreHOBhIX Jydeill Ha (ororuieHky. B
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HACTOSIIIIEE BPEMsS IIMPOKO TMPUMEHSIOTCS JKpPaHbl C  JIIOMUHODOpAMH,
aKTUBUPOBAHHBIMU PEJIKO3EMEIBHBIMU 3JIEMEHTAMU: OPOMUIIOM OKHCH JIaHTaHA U
CyIb(UTOM OKHUCU TaAOdUHUSA. XOpomuil KO3IP(GUUHUEHT MOJIE3HOTO JIeUCTBUS
moMuHOOpa  penKo3eMeTbHBIX AIIEMEHTOB CIIOCOOCTBYET BBICOKOU
CBETOUYYBCTBUTEIILHOCTH  HDKPAaHOB U  OOECIEYMBAET BBICOKOE  KaueCTBO
nzo0pakenus. CyliecTBYIOT U creluanbHble 3kpanbl — Gradual, koTopbie MOTYT
BBIPABHUBATH HMMEIOLIUECS Pa3IMyusi B TOJIMIMHE M (WIM) IJIOTHOCTU OOBEKTa
cbeMKHU. lcnosib30BaHME YCHIIMBAIOIIMX 3KPAaHOB COKpAlIa€T B 3HAYUTEIBLHOMN
CTETICHU BPEMSI DKCITO3UIINH TIPU PEHTTEHOTpad M.

[TouepHeHne  pPEHTTCHOBCKOW  IUICHKA  TPOUCXOJUT  BCIEACTBHUE
BOCCTAHOBJICHHSI METaJUIMYECKOTO cepedpa TMoja JCHCTBHEM PEHTI€HOBCKOTO
U3JIy4EHHUs] UM CBETa B €€ SMYJIbCHOHHOM cioe. KomnuecTBo HMOHOB cepedpa
3aBHCUT OT 4YHWCIa JEHCTBYIOIIMX Ha TIUIEHKY (OTOHOB: dYeM OOJbIIE HX
KOJIMYECTBO, TeM OOJbllie YHCIO HOHOB cepebpa. M3MeHsromascs MIOTHOCTh
MOHOB cepedpa (hOpMHUPYET CKpPBITOE BHYTPU 3MYJIbCUU H300paK€HUE, KOTOPOe
CTAaHOBUTCSI BUJIMMBIM TIOCJIE€ CIICIHMAIbHON 00paboTku mposButenem. OopadoTka
3aCHATHIX IUICHOK TpoBojauTcs B (oTtonmadbopaTtopuu. IIpomecc o006paboTku
CBOIOUTCA K MPOSIBJIICHHUIO, 3aKPEIUICHUIO, MPOMBIBKE IUIEHKH C MOCIEAYIOIIUM
BBICYIIMBaHUEM.B Tmipoliecce MpoOsIBICHUS IUIEHKH OCAXKIAECTCS METAIUIMYECKOE
cepeOpo uyepHoro 1Bera. HenoHM3uMpoBaHHbBIE KpHUCTaUIBI Opomuaa cepedpa
OCTAalOTCSI HEU3MEHEHHBIMU W HEBUAUMBIMU. @DUKCaX yIaldeT KPUCTaLIbI
OpoMuna cepebpa, octapisisi MeTtauindeckoe cepedpo. [locne duxcanuu mieHka
HEUYBCTBUTEIbHA K cBeTy. Cylllka IJIEHOK MPOBOJUTCS B CYHIMJIBHBIX IIKadax,
YTO 3aHMMAET HE MEHee 15 MHH., WM MPOUCXOAUT €CTECTBEHHBIM IyTEM, MPU
ATOM CHUMOK OBbIBa€T TOTOBBIM Ha clieaylomui neHb. [Ipu ucnoiap3oBaHUU
NPOSIBOYHBIX ~MalIMH CHUMKHM TOJy4YalOT Ccpa3zy IIOCJ€ HCCIEJOBaHUS.
N300pakeHre Ha PEHTICHOBCKOM IUIEHKE OOYCIOBJICHO Pa3IMYHOM CTETECHBIO
MOYEPHEHHS, BBI3BAHHOTO W3MEHEHUSMU IUJIOTHOCTH YEPHBIX TpaHyl cepedpa.
HauGonee TeMHble 007aCTH HA PEHTTEHOBCKOMW IJIEHKE COOTBETCTBYIOT HamOoliee
BBICOKOM HHTEHCUBHOCTU U3JYYCHHs, TIOITOMY H300paXKEHHE HAa3bIBAIOT
HEraTUBHBIM. benbie (CBET/IbIC) YYACTKM Ha PEHTTEHOTpaMMax Ha3bIBalOT
TEMHBIMH (3aTEMHEHHs), @ YepPHbIC — CBETIIBIMH (TIpocBeTicHus) (puc. 1.3).

[IpeumymiectBa peHTreHorpaduu:

1. BaxxHoe MpeuMyIIecTBO PEHTIeHOrpa@uu — BBICOKOE MPOCTPAHCTBEHHOE
paspeuienue. [lo 3ToMy mokaszaTento ¢ HEll He MOXET CPaBHUTHCS HU OJIMH
METO/1 BU3yaJIU3al1u.

2. Jlo3a HOHUBUPYIOIIETO U3JIY4YCHHUS HUXKE, YeM IPU PEHTIEHOCKONMUH U
PEHTI€HOBCKOM KOMIBIOTEPHON TOMOTpaduu.

3. Pentrenorpaduio MOKHO IPOU3BOAUTH KaK B PEHTT€HOBCKOM KaOMHETE, TaK
Y HEMOCPEJACTBEHHO B OINEPAIlMOHHOW, MEPEBI30YHOM, TMIICOBAILHOW WJIH
JlaXke B majiate (C MOMOUIbIO0 NEPEIBUKHBIX PEHTTE€HOBCKUX YCTAaHOBOK).

4. PEHTTeHOBCKUW CHUMOK SIBJISIETCSI JOKYMEHTOM, KOTOPBIM MOXET XpaHUTHCS
JIUTENBHOE BpeMsl. Ero MoryT uzyyaTb MHOTHE CTIEIIUATUCTHI.
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Puc. 1.3.Penrrenorpadusi rpyaHoOi KJIETKH B
IIPSAMOM IIPOEKIIUU

Henocrarok peHtreHorpaduu: HCCIEIOBAaHUE CTATUYECKOE, OTCYTCTBYET
BO3MOYKHOCTh OLIEHKH JIBM)KEHHS] OOBEKTOB B MPOLIECCE MCCIIETOBAHUS.

HudpoBas penrreHorpadus BKIOYAET B c€0s IETEKIIUIO Ty4€BON KapTUHBI,
00pabOTKy M 3amuch M300paKEHUs, MPEJCTABICHUE U300paKEHUSI U MPOCMOTP,
coxpanenue wuHpopmarmu. Ilpu wmuppoBol peHTreHorpaguu aHaisoroBas
uH(popmanusi npeodpasyerca B HUPPOBYHO (opMy HpH IMOMOIIMA aHAJIOrOBO-
udpoBBIX MpeodpazoBarenield, OOpPaTHBIN MPOLECCIPOUCXOAUT TPH TTOMOIIU
udpo-aHaIoOTOBBIX TpeodpaszoBareneid. g mokaza wuzobpaxeHus udpoBas
MaTpHUIa(YUCTIOBBIE CTPOKU M KOJIOHKU) TpaHCHOPMUPYETCS B MATPUILY BHIAUMBIX
AJIIEMEHTOB M300pakeHusl — TuKcenoB. [Iukcen — BOCTPOU3BOIMMEBIN CHCTEMOMN
dbopmupoBaHUsS U300paKEHUS MUHUMAIBHBIM d3JeMEHT KapTuHbl. Kaxmomy
MUKCENly, B COOTBETCTBHUU CO 3HaY€HUWEM HU(PPOBON MATPHIIbI, MPUCBAUBACTCS
OJVH U3 OTTEHKOB CEpOW MIKaiabl. YMCIO BO3MOXKHBIX OTTEHKOB CEpOW IIKaJbl B
JIMana3oHe MEXy YEpPHBbIM U OelbIM 4acTo ompezesercss Ha OMHApHOM OCHOBE,
nanpumep, 10 6utos = 2 i 1024 orrenka.

B Hacrosimiee BpeMs TEXHHUYECKH pEaIM30BaHbl M YK€ MOIYYUIH
KJIIMHWYECKOE TPUMEHEHUE YEThIPE CUCTEMbI HU(POBOM peHTreHorpapuu:
—1u@poBas peHTreHorpadus c JKpaHa 3JEKTPOHHO-ONTHYECKOTO

npeodpazosarens (D0I]);
— nudpoBas TIOMUHECIICHTHAsI peHTreHoTpadus;
— CKaHUpytomas nudposas peHTreHorpadus;
— nudpoBas cejIeHoBas peHTreHorpadus.

Cucrema mudpoBoit perrrenorpaduu c¢ 3xpana DOII coctoutr u3 skpana
OO0II, TeneBM3MOHHOTO TpaKTa U aHaJIoro-IUdpoBoro mpeodOpazoBatens. B
KayecTBe JIeTeKTopa m3oOpaxeHus ucnonb3yerca DOII. TeneBusnonHas kamepa
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mpeBpamaeT onTHYeckoe wu3o0pakeHne Ha odkpane OOIl B  aHamOTrOBBIN

BUJICOCUTHAJI,  KOTOPBIA  Jajee  MNpud  [OMOIIM  aHAJIOro-LH(PPOBOIO

npeoOpazoBarenist Gopmupyercs B HaOOp HM(POBBIX JAHHBIX U TEpenaeTcs B

HAKOIUTEIbHOE YCTPOWCTBO. 3aTeM OTU JaHHbIE KOMIIBIOTED TMEpPEBOJUT B

BUJIMMOE M300paKeHUE Ha HJKpaHe MOHHUTOpa. M300pakeHue wu3ydaercs Ha

MOHUTOPE U MOKET OBITh pacreyaTaHo Ha IIJICHKE.

B 1mdpoBoil JIIOMUHECHEHTHON peHTreHorpaduu JIFOMUHECHEHTHBIC
3alIOMHUHAIONIME IJJACTUHBI  MOCHE KX 3KCIOHUPOBAHUS  PEHTIE€HOBCKUM
U3IyYEHHEM  CKaHUPYIOTCS  CIEUHUAIBHBIM  JIA3€pHBIM  YCTPOMCTBOM, A
BO3HHMKAIOIMKA B TPOLECCE JIA3€PHOrO0 CKAHUPOBAHUS CBETOBOM  IYYOK
TpaHcGopMHUpyeTcss B HU(PPOBOM CUTHAN, BOCHPOU3BOASAIIMNA H300pakeHHE Ha
PKpaHE MOHMTOpa, KOTOPOE€ MOXET pacnedarbiBarbes. JIIOMHHECIIEHTHBIE
IJIACTUHBI BCTPOEHBI B KACCEThI, MHOTOKpaTHO ucnojb3yeMblie (o1 10000 mo 35000
pa3) ¢ M00BIM PEHTTEHOBCKUM allapaToM.

B ckanupyromeil uudpoBoil peHTreHorpaguu uyepe3 BCe  OTIEINbI
UCCIIEAYEMOTro OOBEKTa IOCIENI0BATENbHO TMPOIMYCKAIOT JBWKYIIUNWCA Y3KUH
IIy4YOK PEHTI€HOBCKOI'O U3JIy4EHUS, KOTOPOE 3aTEM PETUCTPUPYETCS IETEKTOPOM U
nociyie OIU(pPOBKH B aHAJIOro-uudpoBoM mpeolOpazoBaTelie NMepeaaeTcs Ha dKpaH
MOHHUTOpA KOMITBIOTEPA ¢ BO3MOYKHOM IMOCIEAYIOMIEN PacIe4aTKOM.

[udpoBass ceneHoBass  peHTreHorpadus B  KadyecTBe IMPUEMHHUKA
PEHTI€HOBCKOTO M3JyYEHHUS HCIOJIb3YET AETEKTOp, IMOKPBITHIA CIOEM CeJIeHa.
dopMmupymolieecss B CEJIEHOBOM CJO€ TOCI€ SKCIOHUPOBAHUS  CKPBITOE
U300pKEHHE B BHJIE YYAaCTKOB C Pa3IMYHBIMU SJIEKTPUUYECKUMH 3apsaamMu
CUMTBIBAETCS C TMOMOULIBI0 CKAaHUPYIOIIMX 3JEKTPOIOB M TpaHCHOpMUpYETCS B
uudponoii Bu. Jlanee nzo0paxeHrue MOXKHO pacCMaTpyUBaTh Ha SKpaHE MOHUTOpPA
WM pacrieyaThiBaTh Ha MIICHKY.

[IpeumymecTBa muppoBoi peHTreHorpadun:

— CHIDKEHHE J030BbIX HAIpy30K Ha MalMeHTOB U MEIUIIMHCKUI epcoHa,

— DJKOHOMUYHOCTh B O3KCIUlyaTallud (BO BpeMsi CBEMKU cpa3y MOJy4yaroT
nu300pakeHue, OTHajaeT HeOOXOAUMOCTb MCIONb30BaHUS PEHTIC€HOBCKOM
TJICHKHU, APYTUX PACXOAHBIX MAaTEPUAIIOB);

—  BBICOKas MPOU3BOAUTENBHOCTD (0K0JI0 120 n300pakeHui B 4ac);

— uudpoBas 00padoTKa N300pKEHHI YITydIIaeT KAYeCTBO CHUMKA U TEM CaMbIM
MOBBIIIAET JUATHOCTUYECKYIO HHPOPMATUBHOCTh HU(PPOBOI peHTreHorpadpuu;

— JeuieBoe HU(ppoBOE apXUBUPOBAHUE;

—  OBICTpBII MOKUCK PEHTIEHOBCKOTO N300pakeHus B mamsitu DBM;

— BOCHPOM3BEIICHUE N300pakeHus1 0€3 MoTephb €ro KauecTBa;

— BO3MOXHOCTh OOBEIMHEHHMS B EIAUHYIO CETh Pa3IMYHOIO OO0OpYyAOBaHUs
OTAEIICHUS JIy4€BOW TMATHOCTUKH;

— BO3MOXXHOCTh MHTErpallid B OOMIyI0 JIOKAJBHYIO CETh YUYPEKICHUS
(«dIEeKTpOHHASI HICTOPUST OOJIC3HNY);

— BO3MOXXHOCTh OPTaHHU3alNHU YAAJCHHBIX KOHCYIbTAIIUH («TeICMETUIIHAY).
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KadectBOo m300pakeHUsT TpHU HWCIMOJIB30BAaHUU MHQPPOBBIX CHCTEM MOXKET
ObITh OXapaKTEPU30BAaHO, KaK W TMpPU JPYrUX JY4EBbIX METOJaX, TaKUMH
bu3MYeCKUMHU TapaMeTpaMH, Kak MPOCTPAHCTBEHHOE pa3pelieHue W KOHTPACT.
KoHTpacT TeHEeBOW — 3TO pa3HUIIA ONTHUYECKHX IUIOTHOCTEU MEXKIY COCEAHUMU
ydacTkaMu u3oOpaxkenus. [IpocTpaHCTBEHHOE pa3pellieHue — 3TO MUHUMAJIbHOE
paccTosTHUE MEXIy IBYMsI OOBEKTaMH, MPU KOTOPOM Ha M300pKEHUHM HX eIl
MOXHO OTAENUTh OAWH OT Apyroro. OuudpoBka u o0paboTka H300paKeHUs
NPUBOJAT K  JIONOJHUTEIBHBIM  JMarHOCTUYECKUM  BO3MOXHOCTSIM.  Tak,
CYIIECTBEHHONW OTJIMYUTEIBHOW OCOOEHHOCTBHIO IM(POBOM peHTreHorpaduu
SBJIICTCSI OONBINIA TUHAMWYECKUNA TUana3oH. To ecTh, pEeHTT€HOBCKUE CHUMKH C
MOMOIIBI0 IU(PPOBOTO JAETEKTOpa OYAyT XOpOIIero KadecTBa B OOJBIIEM
JUana3oHe 703 PEHTIEHOBCKOTO M3IyYCHHsI, YeM TIPU OOBIYHOMN peHTreHOorpaduu.
Bo3MoXHOCTP  CBOOOAHOM HACTPOMKM KOHTPACTHOCTH H300paKEHUS TpU
udpoBOil  00pabOTKE TaKXKe SIBISETCS CYIIECTBEHHBIM pa3IMuyueM MEXKIY
TpaJAUIIMOHHON U 1UdpoBoil peHTreHorpadueit. Ilepemaua koHTpacTa, TakuM
oOpa3oM, HE OrpaHWYeHa BHIOOPOM NpPHUEMHUKAa H300paKEHUS W IMapaMeTpOB
UCCJICIOBAHUSI M MOXET JIOMOJHUTEIBbHO MPHUCTIOCA0IMBATECA K PEHICHUIO
JIMarHOCTUYECKUX 3a7ay.

PeHTreHockonus — NPOCBEYMBAHHE OPraHOB M CUCTEM C IMPUMEHEHUEM
PEHTIeHOBCKUX Jiy4yeil. PeHTreHockomnuss — aHaToMO-(yHKIMOHAIbHBIA METOJ,
KOTOPBIN MPEAOCTABIISIET BO3MOXXHOCTh U3YUYEHHUSI HOPMAIBHBIX U MATOJIOTMYECKUX
MPOILIECCOB OpPraHOB M CHUCTEM, a TaKXKE TKaHEd II0 TEHEBOW KapTUHE
dbaroopecuupyroiiero 3xkpana. VccienoBaHue BBIIOIHAETCS B peaibHOM Maciiitade
BPEMEHH, T.€. IMPOU3BOJICTBO M300pAKECHUS U TOJYYEHUE €ro HCCcleqoBaTesieM
COBIAJAIOT BO BpeMeHU. [Ipu PEHTreHOCKONMUH TOJY4aloT TO3UTHUBHOE
nzo0paxenue. Buaumbie Ha dKpaHe CBETJIbIE YYaCTKH HA3bIBAIOT CBETJIBIMH, a
TEMHbBIE — TEMHBIMU.

DJIEKTPOHHO-oNTHYecKoe  ycuiieHHe  (DOY)OoCHOBaHO Ha  MOPUHIUIIE
npeo0pa3oBaHus PEHTICHOBCKOTO M300PaKEHUS B AJIEKTPOHHOE C MOCIETYIOIIIM
ero npeBpalleHueM B ycuJieHHoe cBeToBoe. PentrenoBckuii JOII mpeacrasmiser
co0oit BakyyMHyt0 TpyOky (puc. 1.4). PenTreHoBckue myud, HeCyIIue
U300paKeHHEe OT TMPOCBEYMBAEMOTrO0 O0BEKTa, TMOMAgal0T Ha  BXOJHOMN
JIOMUHECIICHTHBIA JKpaH, TJe MX DHEPrusi mpeodpa3yeTcss B CBETOBYHO YHEPTHIO
W3JIy4EHUs BXOJIHOTO JIIOMUHECIIEHTHOTO dKkpaHa. Jlanee (OTOHBI, UCITyCKaeMble
JIOMUHECLIEHTHBIM 2KPaHOM, TONaal0T Ha (POTOKATO, MPeoOpa3yIolnii CBETOBOE
W3Jy4YEHHWE B  IIOTOK  JJEKTpoHOB. Ilox  BO3AEHCTBHEM  TMTOCTOSIHHOTO
AIIEKTPUUYECKOTO TIOJISI BBICOKOTO HampsbkeHus (mo 25 kB) u B pesynbrarte
(OKYCUPOBKH 2JICKTPOJIAMH M aHOJIOM CHEIUalIbHON (DOPMBI SHEPTHUs AIEKTPOHOB
BO3pAcTa€T B HECKOJBKO THICSY pa3, W OHM HANPABISIIOTCS Ha BBIXOJIHOU
JIOMUHECHEHTHBIN 3KpaH. SIpKOCTh CBEUEHUS! BBIXOJIHOTO dKpaHa YCHUIIUBAETCA 10
7 THICSY pa3, MO CPABHEHUIO C BXOJHBIM JKpaHOM. M300paskeHHe ¢ BBIXOHOTO
JIOMHUHECIICHTHOTO dKpaHa MPY TOMOIIY TEJIEBU3MOHHOW TPYOKU TiepemaeTcs Ha
skpaH auciuies. [Ipumenenue D0V Mo3BOJISIET pa3nuyaTh JAeTaid BeauuuHou 0,5
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MM, T.e. B 5 pa3 Oojee MeIKHE, YeM MpPU OOBIYHOM PEHTTEHOCKOMMYECKOM
ucciaenoBanuu. [lpy HMCHONB30BaHUM 3TOrO0  METOAA MOXKET MPUMEHSTHCA
peHTreHokuHemaTorpadus, T.€. 3aMuch U300paKEHUSI HA KMHO- WJIA BUJICOTICHKY
U  ouudpoBbIBaHUE  MU300paKEHUS  MPU  [OMOIIM  aHAIOro-IU(POBOIro
npeoOpazoBaTens.

Puc. 1.4. Cxema OO0II. 1-
PEHTIeHOBCKas TpyOka; 2 — 00beKT; 3 —
BXOJITHOM JIIOMMHECUECHTHBIN 3KpaH; 4 —
(bOKyCcHPYIOIINE AICKTPOMBI; 5 — aHO;
6 — BBIXOOHOH JIFOMUHECLIEHTHBIN
9KpaH; 7 — BHEWHAA 000J]0YKA.
[IyHKTUpHBIMU  JTHHHSAMH  00O3HAauYEH
MTOTOK JIEKTPOHOB

Hpel/IMYHIGCTBa PCHTIITCHOCKOIINH.

— TM03BOJIIET HCCIENO0BATh MAL[MEHTOB B PA3NIMYHBIX NPOEKUMAX W NO3ULHUAX, B
CHJIy 4Y€ro MOXHO BbIOpaTh MOJIOKEHUE, MPU KOTOPOM JIy4llle BBISBISETCS
[aToJIOTH4YeCcKoe 00pa3oBaHHUE;

— BO3MOXXHOCTh M3Y4YEHHMS (PYHKIMOHAIBHOTO COCTOSHHS psAla BHYTPEHHHX
OpraHoOB: JETKMX MpPH pa3IMyHbIX (a3zax AbIXaHUs; MyJIbCALMIO Ceplua C
KPYIHBIMH COCYIaMH, IBUTaTEIbHYIO (DYHKIIMIO MUIIEBAPUTEILHOIO KaHAJIA;

— TECHOE KOHTAKTHUPOBAHHME BPadya-pEHTICHOJIOra ¢ MAalMEHTOM, YTO IO3BOJIET
JOTIOJTHUTh PEHTT€HOJIOTUYECKOE HCCIIEIOBAHNE KIIMHUYECKUM (TaIbIialius MoJ
BU3YaJIbHBIM KOHTPOJIEM, II€JICHANPABICHHbIN aHAMHE3) U T.1.;

— BO3MOXXHOCTb BBITIOJIHEHUSI MAHUMYJALUN (OMONCUM, KaTreTepu3auuid U Jp.)
10J1 KOHTPOJIEM PEHTIEHOBCKOTO U300paKeHUSI.

Henocrarku:

— CpaBHUTENIbHO OoJibllIas JiydeBas Harpy3ka Ha IMalMeHTa M 0OCIyKHUBArOIIUN
NIEPCOHAJ;

— Majas NpoMyCcKHas ClIOCOOHOCTh 3a pabouee BpeMsl Bpaua;

— OIPAaHMYEHHBIE BO3MOYKHOCTH IJIa3a HCCIEAOBATENsI B BBISBICHUM MEJKHX
TEHEeOOpa30BaHUIl U TOHKUX CTPYKTYp TKAaHEW;lOKa3aHUsi K PEHTT€HOCKOIUU
OTrpaHUYECHBI.

Penrtrenosckast KOMIBIOTEpHAs ToMorpadus (KT). Co3nanune
PEHTI€HOBCKON KOMITBIOTEPHOM TOMOTpauu SBUJIOCh BAKHEWUIIUM COOBITUEM B
Jy4yeBoM nuarHoctuke. CBHUAETENBCTBOM 3TOrO  SIBJISIETCS  MPUCYKIEHUE
HoGenesckoit mpemun B 1979 r. usBectHbiM yuenbiM Kopmaky (CILHA) wu
XayHchunay (AHraus) 3a co3ganue U KIMHu4Yeckoe ucnbitanue KT.

KT mno3Bomsier u3y4yuTh MOJNOXKEHHE, (OpMy, pasMepbl U CTPYKTYpy
pa3IUYHBIX OPTaHOB, a TAKXKE UX COOTHOLIEHHE C JIPYTMMH OpPraHaMy U TKaHSMHU.
VYcenexu, nocturayteie ¢ momoisio KT B quarHocTUKe pa3iuyuHbIX 3a00J€BaHUMN,
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MOCITYKIJIH CTUMYJIOM OBICTPOTO TEXHUYECKOTO COBEPIIIEHCTBOBAHUS AIMITAPATOB U
3HAYUTEJIBHOTO YBEJIIMYEHUS UX MOJIEIIEH.

B ocnoBe KT gjexur peructpauuss pEHTIEHOBCKOTO  HU3JIyYECHUSA
YyBCTBUTEJIBHBIMU JO3UMETPUUECKUMHU JETCKTOPAMH U CO3/IaHUE PEHTIEHOBCKOIO
n300pakeHuss oOpraHoB M TkaHed ¢ mnomompio OBM. [lpunnun wmetona
3aKJIFOYAETCS B TOM, YTO IOCJIE MPOXOKICHUS Jydeill 4epe3 Teso MalUueHTa OHU
MOIA/IAI0T HE Ha JKpaH, a Ha JAETEKTOPbI, B KOTOPHIX BO3HUKAIOT DJICKTPUUECKUE
UMITYJIbCHI, TiepeAaroiuecs: mnocie ycuieHuss B OBM, rae mo cneudansbHOMY
QITOPUTMY OHU PEKOHCTPYUPYIOTCS M CO3JAI0T N300pakeHHE 00BEKTA, H3ydaeMOe
Ha MoHHTOpE (puc. 1.5, 1.6).

Puc. L.5. Cxema
KOMITBIOTEPHOTO

Tomorpada. 1 —
pPEHTreHOBCKasi TpyOka;, 2—
JIETEKTOPBI, 3 -
KOMIIbIOTEp; 4 — IuCIUIeH

[20]

Puc. 1.6. Baemnuii Bu KOMIIBIOTEPHOTO
tomorpada. 1 — pama; 2 — ctom Juis
nanueHTa

N3obpaxkenne opranoB m Tkanedl Ha KT, B oTiamyue OT TpaauIlMOHHBIX
PEHTIEHOBCKUX CHUMKOB, IMOJY4YaeTcsl B BUJE MOMNEPEUHBIX CPE30B (AKCHATbHBIX
ckaHoB). Ha oOCHOBe aKkCHabHBIX CKAaHOB IIOJYyYalOT PEKOHCTPYKIIUIO
M300paKeHUs B IPYTUX IIOCKOCTSIX.
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B nmnpakTMke pEHTreHOJOrMH B HACTOAILLEE BpeMs MCHOJb3YETCs, B
OCHOBHOM, TpU TUIA KOMIBIOTEPHBIX TOMOIpagoB: OOBIYHBIE IIArOBBIE,
CIUPAJIBHBIE WIIM BUHTOBBIE, MHOTOCPE30BBIE.

B 00BIYHBIX MIAroBBIX KOMIBIOTEPHBIX TOMOrpadax BbICOKOE HANPSKEHUE K
PEHTIEHOBCKOM TpyOKe MOJaeTcsi MO BBICOKOBOJIBTHBIM KaOemsMm. M3-3a 3toro
TpyOKa HE MOKET BpAalllaThCs MOCTOSHHO, @ JOJKHA BBINOJHATH KadaroIluecs
JBUKEHMSI: OIMH 00OPOT 110 4acOBOM CTpPEJKE, OCTAaHOBKA, OJJUH OOOPOT MPOTHUB
4acOBOM CTpENKH, OCTAaHOBKA M oOpaTHO. B pesymprare KakIoro BpalleHUs
MOJTy4aroT OJHO u300paxenue Tommmuoil 1-10 MM 3a 1-5 cek.. B mpomexyTke
MEXy Cpe3aMH CTOJI ToMorpada ¢ MmanueHToOM MepeABUTaeTCsl Ha YCTAaHOBJICHHYIO
AUCTaHiuio B 2—10 MM, U u3MepeHus noropsrorces. [Ipu Tommuue cpesa -2 MM
[IaroBbI€ ammapaTsl MO3BOJIIOT BBIIOJHATH MCCIEJOBAHUE B PEKUME «BBICOKOTO
pazpemieHus». Ho 3Tm  ammapatsl  00magaloT  pSAAOM  HEOCTATKOB.
[TpoaomKUTENPHOCTh CKAHUPOBAHUSI OTHOCUTEIBHO OOJIbIIAsA, U HA N300paKEHUAX
MOTYT TOSIBIATBCSA apTeakThl OT JABMKEHUS U JbIXaHUS. PeKoHCTpyKuus
U300pakeHUsI B MPOEKUHUAX, OTIMYHBIX OT aKCHAJIbHBIX, TPYIHOBBIIIOJIHUMA WU
IIPOCTO HEBO3MOXXHA. Cepbe3Hble OrPAaHUYEHUS HMMEKTCS IIPU  BBIIOJHEHUU
JUHAMUAYECKOIO CKaHUPOBAHMSI M UCCIEIOBAHWNA C KOHTPACTHBIM YCHIJICHHEM.
Kpome Toro, Moryr ObITb HE BBISBIEHBI Majopa3MepHbIe OOpa30BaHMSI MEXKIY
Cpe3aMu TP HEPAaBHOMEPHOM JIBIXAHHH ITALIMECHTA.

B cnupanbHbIX (BUHTOBBIX) KOMIIBIOTEPHBIX TOMOIrpadax IMOCTOSHHOE
BpalleHue TPYOKH COBMEHIEHO C OJHOBPEMEHHBIM IEPEMEIIEHUEM CTOJa
nanueHTa. Takum 00pa3oM, NpU UCCIETOBAHUH MOTY4YaroT HHPOPMALIMIO Cpaszy OT
BCEr0 HCCIEAYyeMOro o0beMa TKaHel (LEIMKOM roJioBa, TpyAHas KJIEeTKa), a HE OT
ornenbHbIX cpe30B.Ilpu crimpansHoit KT BO3MOKHA TpexMepHas peKOHCTPYKIUS
n3o0pakenust (3D-pexxum) ¢ BBICOKUM MPOCTPAHCTBEHHBIM Pa3pelieHreM, B TOM
YUCJIE BUPTyaJIbHAS 3HJIOCKOINSA, MMO3BOJSIONIAs BU3YyAIIM3UPOBATh BHYTPEHHIOK
OBEPXHOCTh OPOHXOB, JKEIYJKa, TOJICTON KUIIKU, TOPTAHU, MPUIATOYHBIX Ma3yX
HOoca. B oTiauuMe OT 3HJIOCKONMU IpPU MOMOIIM BOJIOKOHHON ONTHKH, CYKEHHE
IPOCBETa HCCIEAYEMOro OObEeKTa HE SIBISETCS MPEMATCTBUEM Jisi BUPTYyalbHOU
sHAockonuu. Ho B ycloBUSX MOCHEIHEN IBET CIU3UCTOW OOOJOUKHU OTIMYAETCS
OT €CTECTBEHHOI'0, U HEBO3MOXHO BBIMIOJHHUTH Ouoncuio (puc. 1.7).

B maroBeix ¥ cnupangbHBIX TOMOrpadax HCHOJIb3YIOT OAMH WM JBa psala
JEeTEKTOPOB. MHOrocpe3oBble (MyJIbTHIETEKTOPHBIE) KOMIBIOTEPHBIE TOMOTPa]bI
cHaOxennl 4, 8, 16, 32 u pgaxe 128 psgamu aetexkTopoB. B MHOrocpe3oBbIx
anmnaparax 3HAYMTENIBHO COKpAIllaeTCsd BpEMs CKAaHUPOBAaHUS M YIIy4dIlaeTcs
MPOCTPAHCTBEHHAs pa3pellaroiias clocOOHOCTh B aKCHAJIbHOM HaripaBieHuu. Ha
HUX MOXHO TMOJIy4aThb HMH(MOPMALUIO C HMCIOJIb30BAHUEM METOJUKH BBICOKOTO
paspeuieHusi. 3HAUUTENIBHO  YJIY4YIIA€TCS KAueCTBO  MYJIbTUIUIAHAPHBIX U
o0BeMHBIX pekoHCTpyKIuid. KT obnamgaeT psimoM mpeuMyIiecTB nepea OObIYHbIM
PEHTI€HOJIOTUYECKUM HCCIEA0BAHUEM:
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Puc. 1.7. Cnupansnas KT Toncroii kumku
(BupTyanpHass KOJIOHOCKOMHS). J{MBEpTUKYI
TOJICTOM KHILIKH pazmMepoM 4,6 MM (cTpelika)

1. Ilpexxne  Bcero,  BBICOKOM  YYBCTBUTENBHOCTBIO,  YTO  IO3BOJISET
g depeHIUpoBaTh OTJENbHbIE OpPraHbl U TKaHU JIPYT OT ApPyra MO MJIOTHOCTH
B mpenenax 10 0,5%; Ha OOBIYHBIX pEHTTeHOrpamMmax 3TOT I10Ka3aTeib
cocrasisieT 10-20% .

2. KT no3BosisieT NOJYyYUTh M300paKEHHUE OPraHOB M IATOJIOTUYECKUX OYaroB
TOJIBKO B TUIOCKOCTH UCCJEIYEMOTO Cpe3a, UToO JAAeT YEeTKOe M300pakeHue 0e3
HACJIOCHHUS JIEXKAIIMX BbIIIE U HUKE 00pa30BAHUIA.

3. KT gaet BO3MOXHOCTh MOJYyYUTh TOYHYIO KOJWYECTBEHHYIO HMH(OPMALIHUIO O
pa3Mepax W IUIOTHOCTH OTIEIbHBIX OpPraHOB, TKAHEW M MATOJOTUYECKUX
00pa3oBaHU.

4. KT no3BojisieT CyauTh HE TOJIBKO O COCTOSSHUUM M3y4aeMOIo OpraHa, HO U O
B3aMMOOTHOIICHUH MATOJIOTMYECKOTO IIPOLECCa ¢ OKPYKAIOIKUMHA OpPraHaMH U
TKaHSMH, HalPUMEp, NHBA3HIO OIYyXOJIM B COCEIHHUE OPTaHbl, HAJIUYHE IPYTUX
NATOJIOTMYECKUX U3MEHEHUM.

5. KT mno3Bosiser mMOMy4UTh TOMOTPAMMBI, T.€. MPOAOIBHOE H300paKeHHE
UCCIIeyeMOl 00J1acTu Harnogo0ue peHTI€HOBCKOTO CHUMKA, ITyTEM CMEIICHHUS
OOJBHOTO BJOJb HEMOABMKHOW TpyOku. TomorpaMMbl HUCHOJB3YIOTCS IS
YCTAaHOBJICHHSI MPOTSIKEHHOCTH I1aTOJIOTMYECKOTO oOuara MW ONpPEIeICHUs
KOJIMYECTBA CPE30B.

6. [Ipu cnupanpHoit KT B ycrnoBusiX TpexmMepHOW PEKOHCTPYKIIMH MOKHO
BBINIOJIHUTH BUPTYAJIbHYIO 3HIOCKOIHIO.

7. KT HezameHuma Npu MJAHUPOBAHMM JYYEBOM Tepanuu (COCTABJIECHHE KapT
00JIy4eHus U pacueTa J03).

Hannsie KT MoryT ObITh KCIONB30BaHbI JJI JUATHOCTUYECKOW MYyHKIIWH,
KOTOpass MOXET C YCHEXOM NPHUMEHATbCA HE TOJBKO JJIA  BBISBICHUSA
NATOJIOTUYECKUX H3MEHEHUM, HO U ISl OLEHKU 3(PPEKTUBHOCTU JICUEHUS U, B
YaCTHOCTH, MPOTHUBOOMYXOJIEBOM TEpaIlWW, a TAKXKE ONPENEICHHS PEUUIUBOB H
COIYTCTBYIOIIUX OCIIOKHECHUMU.

Huarnoctuka ¢ nomouibto KT ocHOBaHa Ha NMPSIMBIX PEHTTEHOJIOIMYECKUX
OpuU3HaKax, T.e. OMNpENeJICHUH TOYHOW JIOKanu3aluu, ¢GOpMbI, pa3MepoB
OTJEJIbHBIX OpPraHOB W TMAaTOJOTMYECKOro oyara M, 4TO OCOOEHHO Ba)XXHO, Ha
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MOKAa3aTeNIIX IJIOTHOCTH Wiau abcopOmuu. Ilokaszarens abcopOnuy OCHOBaH Ha
CTENIEHU TOTJIOMICHUS] WM OcCialbJeHusl My4yka PEHTTeHOBCKOIO M3Iy4YeHHUS MpH
MIPOXOKJICHUHU Yepe3 Teno yenoBeka. Kaxxaas TkaHb, B 3aBUCUMOCTH OT IJIOTHOCTH
aTOMHOM MacChl, MO-pa3HOMY IOTJIOIIAET M3Iy4YEHHUE, MOITOMY B HACTOSIIECE
BpeMs JUIsl KaXIOW TKaHM W OpraHa B HOpME pa3paboTaH Ko3(PQPUIUEHT
abcopbimun (KA), obo3nauaembiii B eaunmnax XayHchuaza (HU). HU Bogsr
npuHuMaroT 3a 0. KocTu, oOJiajaronue HanbOoJblIeld MIOTHOCThI0, — 3a +1000,
BO3/yX, UIMEIOIINN HAMMEHBIIYIO TUIOTHOCTH, — 32 —1000.

IIpn KT Becp pauama3oH cepod WIKajdbl, B KOTOPOM IIPEACTABICHO
N300paKEHHE TOMOTPAaMM Ha JKpaHE BHJICOMOHHUTOpa, cocTaBisieT oT — 1024
(ypoBenb yepHoro upera) go + 1024 HU (ypoBennb Oenoro upera). Takum
obopazom, mpu KT «oxHO», TO ectpb aumanazoH wusmeHeHudd HU (emuHui
Xayncduiga) uzmepsercs ot — 1024 no + 1024 HU. Jlns Bu3yanpbHOro aHamu3a
uHopMaIMu B CEpPOM IIKajle HEOOXOJMMO OrPAHUYUTh «OKHO»  IIKAJIbI
COOTBETCTBEHHO H300PKCHUIO TKaHEH C OJM3KMMHU MOKa3aTeasMU TIIOTHOCTH.
[TocnenoBarenbHO M3MEHSISI BETUYMHY «OKHA», MOKHO M3YYHTh B ONTHUMAJIbHBIX
YCIIOBUSIX BU3YaIM3allUU pa3HbIe MO IIOTHOCTU y4acTKu oObekTa. Hanpumep, ais
ONTUMAJIbHON OIICHKHU JIETKUX YpPOBEHb UYEPHOTO IIBETa BBIOMPAIOT OJU3KO K
cpenHel m1oTHocTH Jerkux (mexay — 600 u —900 HU). Tlox «oxkHOMY» ¢ MIMpPUHOMN
800 c ypouem — 600 HU nmoapazymeBaetcs, yto motHoctd — 1000 HU BumHbI
KaK uyepHble, a Bce MoTHOCTH — 200 HU wu cBbime — kak Oenble. Ecnu Toxke
U300pKEHHUE HCIIONB3YETCs MJIsl OLICHKU JAETalled KOCTHBIX CTPYKTYp TpYIHON
KJIETKH, «OKHO» mmpuHoM 1000 u ypoBHem + 500 HU co3mact monHyro cepyro
mkany B auamnazone mexay 0 u + 1000 HU. M3o0paxkenne npu KTuzyuaercs Ha
HKpaHE MOHHUTOpA, MOMEIIAETCS B JOJITOBPEMEHHYIO MaMSITh KOMIIBIOTEpA WIU
NoJIy4aeTcsi Ha TBEpAOM HocuTene — ¢oTomieHke. CBeTiible y4acTKM Ha
KOMIIBIOTEPHOW  TOMorpamMMe(Ipd  4epHO-OEIOM  HM300paKCHWH)  Ha3bIBAIOT
«TUTICPACHCUBHBIMIY, & TEMHBIE — «THIOJICHCUBHBIMIUY». JIEHCUBHOCTH O3HA4YaeT
IJIOTHOCTH uccheayeMmon cTpykTypbl. KT obecrnieunBaeT BHICOKYIO pa3peliarollyro
CIOCOOHOCTh YYaCTKOB TKaHEH ¢ pa3iMyHOM MIoTHOCTRIO (puc. 1.8, 1.9).
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1159 o Y Puc. 1.8 KT ronoBHoro  Mosra.
%21{.‘&%004 Kposousnusinue B JieByl0 remuchepy u
IMAGE ;

HKEIYTOUKH TOJIOBHOT'O MO3ra,
00pasylolee  TI'MIEPACHCHBHBIE  30HBI

(cTpenkn)

uc. 1.9. KT-ckan B monepeyHol MI0CKOCTH
a YpPOBHE 2-TO TMOSCHUYHOIO ITO3BOHKA.
paBasi TOYKa YBEIUYCHA, €€ KOHTYPHI
€pOBHBIC (CTpEIKA).

lPax 1IpaBoOi MOYKK

MuHuManbHas BEJIMYMHA OMYXOJHM WIM JPYroro maToJIOTMYECKOro ouara,
onpenensiemoro ¢ nomoiisio KT, xonebnercs ot 0,5 1o 1 cMm npu ycioBuu, 4To
HU nmopakxeHHO# TKaHW OTINYaeTCsl OT TAKOBOTO 3/10poBoi Ha 10—15 ex.

Henocratkom KT sBnsiercs yBennueHue JydeBOM HArpy3KH Ha MAlMEHTOB.
B nacrosimee Bpems Ha KT npuxoautcs 40% OT KOJUIEKTUBHOW 03I 00JTyUSHUS,
MOJy4yaeMOW MalMeHTaMy MPU PEHTIEHOAMAarHOCTUYECKUX MpOoLeIypax, Toraa Kak
KT-uccnenosanue cocrarisier auiib 4% OT uKcia BCEX PEHTIEHOJIOTHMYECKHX
HUCCIIeI0OBaHUM.

Kak B KT, Tak ¥ mpu pEHTTCHOJOTMYECKUX HCCICAOBAHUAX BO3HHKAET
HEOOXOJMMOCTh TPUMEHEHMS JUIsl YBEJIWYEHHUS pa3periaromeid crnocoOHOCTH
MeToAMKHu “ycuiienus nzoopaxenus”. Kontpactuposanue npu KT npousBogurcs
C BOJIOPACTBOPUMBIMU PEHTT€HOKOHTPACTHBIMU CPEJICTBAMM.
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Meronuka  “ycuneHus OCYILIECTBIIAETCSA neppy3MoOHHBIM WU
MH(QY3MOHHBIM BBEJICHHEM KOHTPACTHOTO BEIIECTBA.

[Toka3zanus K NpUMEHEHUIO MeTONNKHU ycuieHus npu KT:

* oOHapyxeHHe OOBEMHBIX OOpa3oBaHUM, Tak, HampuMep, Ha (QoHe
YCUJIEHHOM TE€HHM MNapeHXUMBbl NEYEHU Jy4ll€ BBISABISIOTCS KHUCTBI, OIYXOJIH, a
0oJee 1eHCUBHBI T€MAaHTUOMBI;

* YTOYHEHHAs] IUAarHOCTHKA MaTOJIOTMYECKUX U3MEHEHUN TOJIOBHOTO MO3ra,
CPENOCTEHMS, MAJIOTO Ta3a.

Memoowi DEHM2EHONI02UYECKO20 uccneoosanus HA3b16AI0MCA
CneyuanbHuIMy, ecau UCHONb3YemCcs UCKYCCMBEHHOe KOHMPpACMUposarue uiu
CNeyuanu3upoOBanHHvle  PEHMeHO8CKUe  annapamsl, NpeoHasHadyeHuvle O
Uccnedo8anusi 00H020 ONpeodeseHHo20 opeana uau oobaacmu. OpraHbl U TKaHU
YEJIOBEUYECKOT0 OpraHUu3Ma CTAHOBATCS PA3JMYMMBIMHU, €CIM OHHM MOIVIOUIAOT
PEHTIC€HOBCKHUE JIy4d B PA3IMYHON CTeneHU. B GU3HOIOTHYECKUX YCIOBUIX TaKas
nuddepeHnnanysi BO3MOXKHA TOJIBKO MPU HAJTUYUKU €CTECTBEHHON KOHTPACTHOCTH,
KOTOpasi 00yCJIOBIMBAETCS pa3HULEH B IJIOTHOCTH (XMMHUYECKOM COCTaBE ATHX
OpraHoB), BEJIMYMHE, TMOJIO)KCHUH. XOPOIIO BBHISBISETCS KOCTHAas CTPYKTypa Ha
(doHE MATKUX TKaHEH, cepAlla U KPYIHBIX COCYZ0B Ha (POHE BO3AYIIHON JIErOYHON
TKaHW, OJHAKO KaMephl CepAla B YCIOBHUSAX €CTECTBEHHOW KOHTPACTHOCTH
HEBO3MOKHO BBIJICJIUTh OTJEJIBHO, KaK, HAIPUMEP, U OpraHbl OPIOIIHON MOJIOCTH.
HeoOxoauMocTh W3y4YeHUsT PEHTTCHOBCKMMHU JIydaMd OpPraHOB M CHUCTEM,
UMEIOIIUX  OJMHAKOBYIO IUIOTHOCTb, TPHUBEJIO K CO3JAaHUI0  METOIUKHU
HCKYCCTBEHHOIO0 KOHTpacTupoBaHus. CylIIHOCTh 3TOM METOAMKHU 3aKJIIOYAeTCs BO
BBEJICHUH B HCCIEAYEeMbId OpPraH HCKYCCTBEHHBIX KOHTPACTHBIX BEILECTB, T.€.
BEILECTB, HMEIOMIMX IJIOTHOCTh, OTJIMYAIOIIYIOCS OT IJIOTHOCTH OpraHa u
OKpyKartorie ero cpenst (puc. 1.10).

Pentrenokontpactubie cpenctBa (PKC) mnpuHaTO mompasnensTh Ha
BELIECTBA C BBICOKUM aTOMHBIM BECOM (PEHTTE€HO-TIO3UTHUBHbBIE KOHTPACTHBIE
BEUIECTBA) W  HMU3KUM (PEHTI€HO-HETaTUBHBIE KOHTPACTHBIE  BELIECTBA).
KoHnTpacTHbIe BelecTBa 10JKHBI ObITh OE3BPEIHBIMMU.

KoHTpacTHbIE BellecTBa, MHTEHCUBHO MOMIOUIAIOIINE PEHTTEHOBCKUE JIYUH
(MO3UTHBHBIE PEHTT€HOKOHTPACTHBIE CPEJCTBA), — 3TO:

1. B3Becu coneil TSHKENbIX METAJIOB — CEPHOKUCIIBIN Oapuid, TPUMEHSIEMbIN IS
uccnenoBanusi JXKT (oH He BcachlBaeTCsi U BBIBOJAUTCS UY€pPE3 €CTECTBEHHBIC
yTH).

2. BonHble pacTBOpbl OpraHMYECKUMX COEAMHEHWH iHojga —  yporpaduH,
BeporpadvH, OMIUTHOCT, aHTUOTPa(UH U Ap., KOTOPbIE BBOJSATCS B COCYAUCTOE
pyciio, C TOKOM KpOBM TIOMaJalOT BO BCE OpraHbl W JaloT, Kpome
KOHTPAaCTUPOBAHUSI COCYAMCTOIO Pyciia, KOHTPACTUPOBAHUE IPYTHMX CHUCTEM:
MOYEBBIJIETUTENBHOM, KEITYHOTO My3bIPs U T.1.

3. MacnsiHble pacTBOpPbI OPTaHUYECKUX COEAMHEHUHN Homa — WOAOIUION | Ap.,
KOTOpBIE BBOJSTCS B CBUILHU U JINM()ATUIECKUE COCYIBI.
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Hewvonnbsie BOmOpacTBOpUMBIE HOJCOAEPKAIIME PEHTTCHOKOHTPACTHBIC
CpPEICTBa: YJIBTPABUCT, OMHUIAK, WMaromak, BH3HIIAK XapaKTEPU3YIOTCS
OTCYTCTBHEM B XUMHUYECKOW CTPYKTYpE MOHHBIX T'PYIMI, HU3KOH OCMOJIIPHOCTHIO,
YTO 3HAYUTEIHHO YMEHBIIAET BO3MOXHOCTb MATO(PHU3MOIOTHYECKUX PEaKUui, U
TEM CcaMblM OOYCJIOBJIMBAETCS HHU3KOE KOJIMYECTBO TMOOOYHBIX 3A(PPEeKTOB.
Heuonnble Mopconepkaiiye peHTTeHOKOHTPACTHBIE CpPENCTBa OOYCIOBIMBAIOT
Oonmee  HHM3KOE  KOJIMYECTBO  MOOOYHBIX  APGEKToB, YEeM  HOHHBIC
BbICOKOOCMOJIsipHBIE PKC.

Puc. 1.10.MckyccTBeHHOE KOHTpPacCTUPOBaHHE
MOYEBBIICIUTEIbHBIX ITyTEil: SKCKpeTOpHas yporpadus

PeHTreHoHeraTuBHBIC, WJIM OTPHUIATEIbHBIC KOHTPACTHBIE BEIIECTBA, —
BO3IyX, Ta3bl «HE TMOTJIOMAIOT» PEHTTEHOBCKUE Y4 U IOITOMY XOPOIIO
OTTCHSIOT HCCIACAyEeMble OpraHbl M TKaHW, KOTOphIE O00MamaroT OOJbIION
MJIOTHOCTBIO.

HckyccTBeHHOE KOHTPACTHUPOBAHUE MO CIMOCOOY BBEACHHUS KOHTPACTHBIX
IpenaparoB MOApa3AeIsIeTCs Ha:

1. BBeneHue KOHTPACTHBIX BEIIECTB B IMOJIOCTh HMCCIEIYEMBIX OPTraHOB (camas
oonpimas rpynma). Croga otHocsitcsi uccinenoBanus KKT, Oponxorpadus,
WCCJICIOBAHUSI CBUIIIEH, BCE BUJIBI aHTHOTpa(UH.

2. BBeneHue KOHTPACTHBIX BEIIECTB BOKPYT HCCIEAYyEMBIX OpPraHOB —
PETPOIHEBMOINIEPUTOHEYM, THEBMOPEH, THEBMOMEAUACTUHOTpadusl.

3. BBeneHMe KOHTPACTHBIX BEIIECTB B TIOJOCTh M BOKPYT UCCIIETYyEMbIX OPTaHOB.
K oroit rpynne oTHocutcs mapuerorpadus. Ilapuerorpadus mpu
3aboneBanusax opraHoB JKKT 3akitouaercss B MOJy4YEHUH CHUMKOB CTEHKHU
MCCJIeyEMOTO TMOJIOr0 OpraHa mociie BBEACHUS ra3a BHavaje BOKPYT Oprasa, a
3aTeM B MOJIOCTh 3TOr'0 OpraHa.
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4. Cnoco0, B OCHOBE KOTOPOTO JICKHT crierupudeckasi CiocOOHOCTh HEKOTOPBIX
OpraHOB KOHLIEHTPUPOBATH OT/AEJIbHbIE KOHTPACTHBIE MPENapaTsl U MPU ITOM
OTTEHATHh UX Ha (oHE OKpY>KaroImux TkaHei. Croa OTHOCSATCS BBIJICIUTEIbHAS
yporpadusi, xonerucrorpadusi.

ITo6ounoe neticteBue PKC. Peaknuum opranmsma Ha BBeneHue PKC
HaOmoaaroTcss npuMmepHo B 10% ciydaes. [lo xapaktepy U CTENeHU TsHKECTH OHU
JENATCA Ha 3 TPYIIIIbL:

1. OcnoxHeHus, CBSI3aHHBIE C TMPOSBJICHHUEM TOKCHUYECKOrO JCHCTBHUS Ha
pasnu4HbBIC OpraHbl C (QYHKIUOHATHHBIMA W  MOP(OJIOTUYECKUMH HUX
MOPaKCHUSIMH.

2. HepBHO-cocyaucTasi peakiisi COPOBOKIACTCS CYOBEKTUBHBIMU ONTYIICHUSMHU
(TomTHOTA, ONIyIICHHUE Kapa, o0Ias ciradbocTh). OOBEKTHBHBIE CUMITTOMBI TPU
TOM — PBOTA, MOHWKEHHUE apTEPUATIBHOTO TaBJICHUS.

3. UnnusunyansHas HenepeHocumocTbh PKC ¢ xapakTepHbIMU CUMIITOMAaMH:

3.1. Co cTOpOHBI 1IEHTPaJIbHOM HEPBHOW CHUCTEMbI — TOJIOBHBIE OO0JIH,
rOJIOBOKPYXKEHHE, BO30YXKJEHHE, OECHOKOMCTBO, YYBCTBO  CTpaxa,
BO3HUKHOBEHUE CYAOPOKHBIX NPUMNAJKOB, OTEK TOJIOBHOTO MO3Ta.

3.2. KoxkHble peakiuy — KpauBHUILIA, YK3eMa, 3y]1 U Jp..

3.3. CUMINITOMBI, CBSI3aHHBIE C HAPYUICHUEM JEATEIBHOCTH CepJIeYHO-
COCYIUCTOM CHUCTEMBbI — OJIETHOCTh KOXKHBIX IIOKPOBOB, HEMPHUATHBHIE
OLIyIIEHHS B OOJACTU cepAla, MaJeHUuE apTepUaIbHOTO JaBJICHUS,
napoKCcU3MalibHas TaXu- WK OpaguKapIusi, KOJUIarC.

3.4. CUMIITOMBI, CBS3aHHBIC C HAPYIICHUEM JbIXaHUS — TAXHWITHOD, JUCITHOD,
MPUCTYI OPOHXHUATLHON aCTMbI, OTEK TOPTAHU, OTEK JIETKHUX.

Peakuuu nenepenocumoct PKC uHorma HocsT HeoOpaTUMBbINA XapakTep U
MIPUBOJIAT K JICTATBHOMY UCXOJTY.

MexaHu3Mbl Pa3BUTUS CHUCTEMHBIX pEaKIHMil BO BCEX CIIy4yasiX HWMEIOT
CXOIHBIM XapakTep W OOYCIOBJICHBI AKTHBAIMEH CHUCTEMbl KOMIUIEMEHTa MO/
Bozaeiicteuem PKC, Bausanunem PKC Ha CcBepThIBAIOIIYIO CHUCTEMY KpOBH,
BBICBOOOKJICHUEM THUCTaMHWHA M JAPYrMX OWOJIOTHYECKH AaKTUBHBIX BEIIECTB,
VCTUHHOM UMMYHHOW peaklUen I COYETAaHUEM ITUX ITPOLECCOB.

B nerkux ciydasix moOOYHBIX pEaKIUi JOCTATOYHO MPEKPATUTh UHBEKIIUIO
PKC u Bce aBieHus1, Kak MpaBuiIo, MPOXOAsT 0e3 Teparuu.

[Ipu pa3BUTHU BBIPAKEHHBIX MOOOUYHBIX PEAKIMNA MEpBUYHAS HEOTJIOXKHAS
MOMOIIL  JIOJPKHA HA4YMHATBCI HAa MECTE€ IMPOM3BOJICTBA  MCCIIEIOBaHUS
COTpYJHUKAMU PEHTTEHOBCKOTO KaOuHeTa. [Ipexnae Bcero, Haao HEMEIJICHHO
MPEKPATUTh BHYTPUBEHHOE BBEJICHUE PEHTTCHOKOHTPACTHOTO Mpenapara, BEI3BaTh
Bpaya, B 00S3aHHOCTH KOTOPOTO0 BXOJUT OKa3aHUE HEOTJIIOKHOW MEIUIIMHCKON
MOMOIIM, HaJaIuTh HAJACKHBIM JOCTYN K BEHO3HOM CHCTeMe, O00ecCneyuTh
MPOXOJUMOCTh JIBIXaTEIbHBIX MYyTEH, JJs Yero HYXHO MOBEPHYTh TOJIOBY
O0onpHOTO Ha OOK M (DUKCUPOBATH SI3bIK, a TaKXKe OOECIEeYUTh BO3MOXKHOCTH
MPOBENCHUSI(MPYU HEOOXOUMOCTH ) MHTAIIAIUUA KACIOPOaa CO CKOPOCTHIO 5 JI/MUH.
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[Ipu mosBeHMn aHApUIAKTUYECKUX CHMMOTOMOB HEOOXOIWMO IPOBECTH
CJIEAYIOIINE HEOTJIOKHBIE TPOTUBOLIOKOBBIE MEPONIPUATHUS:

— BBectn BHyTpuMblmieyHo 0,5-1,0 mn 0,1% pactBopa aapeHannHa
TUAPOXJIOPUIA;

— MPU OTCYTCTBUU KIMHHYECKOTOo 3((deKxTa ¢ coXxpaHEHUEM BBIPAKEHHOU
rUNoTOHUM (Hke 70 MM pT. CT.) HaYaTh BHYTPUBEHHYIO HH(PY3HIO cO CKOpOCTh 10
mi/a (15-20 kanenb B ogHy MUHYTY) cmecu u3 5 mi 0,1% pactBopa aapeHanuHa
ruapoxijopuna, passenenHoro B 400 mu 0,9% pactBopa Hatpus xiopuzaa. [lpu
HEOOXOJMMOCTH CKOPOCTh MH(PY3UH MOXKET OBITH OBBIIIICHA 10 85 MJI/4;

— P TSHKEJIOM COCTOSIHMM MAlMEHTa JOMOJHUTEILHO BHYTPUBEHHO BBECTH
OMH W3 TMPENnapaTtoB TIIIOKOKOPTUKOUAOB (MeTuUimpeaHu3oson 150 wr,
nekcameta3oH 8—20 mr, rugpokoptu3oHa remucykiuHar 200400 mMr) u oauH u3
AHTUTHCTAMHUHHBIX mpenaparoB (aumenpon 1% 2,0 mu, cynpactun 2% 2,0 md,
taBerun 0,1% 2,0 min). Beeaenue numnonbdena (qunpasuHa) MPOTUBONOKA3aHO B
CBSI3U C BO3MO>KHOCTBIO Pa3BUTHS THIIOTOHUH;

— IPU aJIPEHATMHPE3UCTEHTHOM OpPOHXOCHAa3Me U MPUCTYTE OPOHXUATHLHOM
acTMbI BHYTpUBEHHO MeuieHHo BBecT 10,0 M 2,4% pactBopa sydbumuuna. [Ipu
OTCYTCTBUH 3(h(PeKTa MOBTOPHO BBECTH TAKYIO XK€ 103y dyPUILINHA.

B ciyuae KIMHUYECKOW CMEPTH OCYIIECTBIISITh MCKYCCTBEHHOE JIbIXaHUE
«pOT B POT» U HEMPSIMOUN Maccax cepaua.

Bce  mpoTHBOLIOKOBBIE ~ MEPONPUATHS ~ HEOOXOJWMO  MPOBOAMTH
MaKCUMaJlbHO OBICTPO 1O HOpPMajdW3allUd AapTEPUANBHOTO  JABJICHHUS U
BOCCTaHOBJICHHS CO3HAHUS OOJIBHOTO.

[Ipy pa3BUTUM YMEpPEHHBIX Ba30aKTUBHBIX TMOOOYHBIX peakiui 0e3
CYILIECTBEHHOI'0 HapYIICHUs JAbIXaHUSI U KPOBOOOpAIIEHUsI, a TAKXKE MPU KOXKHBIX
MPOSIBICHUSIX HEOTJIOXKHAs MOMOIIb MOKET ObITh OrpaHUYE€HA BBEIECHUEM TOJIBKO
AHTUTMCTAMUHHBIX MPENAPATOB U TITIOKOKOPTUKOUIOB.

IIpu oTeke ropraHu, HapsAly C STUMH MpernapaTtaMu, CIEAyeT BHYTPUBEHHO
Beectu 0,5 mn 0,1% pacrBopa aapenHaimHa u 40-80 mr sasumkca, a Takke
o0ecneunTh HWHTASLIUI0 YBIAKHEHHOro Kuciopoga. llocie ocymiecTBiaeHus
00s13aTeIbHONW MPOTUBOUIOKOBOM TEpanuM, HE3aBUCUMO OT TSXKECTH COCTOSHUS,
OONMBLHON JOKEH OBITh TOCHUTATU3UPOBAH ISl MPOJODKCHHUS WHTECHCUBHOM
Teparuy U MPOBEICHUS] BOCCTAHOBUTEIBHOTO JICUECHUSI.

B cBA3M ¢ BO3MOXKHOCTBIO Pa3BUTHSl MOOOYHBIX pEaKIUH  Bce
PEHTI€HOJIOTUYECKUE KAOWMHEThl, B KOTOPBIX MPOBOJAATCS BHYTPHCOCYAHUCTHIE
PEHTTEHOKOHTPACTHBIC UCCIICIOBAHMS, TOKHBI UMETh UHCTPYMEHTBI, TPUOOPHI U
MEIMKAMEHTbI, HEOOXOIUMBbIE JJIsl OKa3aHUSI HEOTJIOKHOW METUIIMHCKON MTOMOIIIH.

Hnst npodunaktuku nodouyHoro nedcteus PKC HakanyHe mnpoBeneHHs
PEHTI€HOKOHTPACTHOTO UCCJIeI0BAHMUS IPUMEHSIOT IpeMeNKaINIO
AHTUTMCTAMUHHBIMU M TJIIOKOKOPTUKOWIHBIMU MpernaparamMu, a TaKKe MPOBOJSAT
OJIMH W3 T€CTOB JJIsl MPOTHO3UPOBAHUSI TIOBBIIIIEHHOW YyBCTBUTEIHLHOCTH OOJIHLHOTO
k PKC. Hawubonee onTuMaabHBIMH TECTaMH  SBIISIOTCS:  OINpECICHUC
BBICBOOOKJIEHUSI THUCTaMHHA u3 0a30pmioB mepudepuveckol KpOBH IPHU



30

cmemmBanuu ee ¢ PKC, comepxkanust oOIero KOMIieMeHTa B CBIBOPOTKE KPOBHU
OOJbHBIX, HA3HAYEHHBIX ISl IPOBEJICHUS PEHTTEHOKOHTPACTHOIO O0CIeI0BaHNUS;
0TOOp OOJBHBIX ISl IPEMEANKALIMU ITyTEM OIpEACNICHUs] YPOBHEN CHIBOPOTOUHBIX
UMMYHOTJIOOYJIMHOB.

Cpenun Oonee penkux OCJIOKHEHHM MOTYT HMMETh MECTO «BOJHOE
OTpaBJIEHUE TIPU UPPUTOCKONUU Y JAETEl ¢ MErakoJOH U Ta3oBas (JIu00 *KupoBasi)
MOOJTUSL COCY/IOB.

[Ipu3HakOM «BOJHOT0» OTPABJICHUS, KOTJa OBICTPO BCACHIBACTCS 4YEpeE3
CTEHKHM KHUILIKH B KPOBEHOCHOE PYCJIO OOJIBIIIOE KOJMYECTBO BOJIbI, U HACTYIAET
nucOalaHC SJIEKTPOJIUTOB U OEIKOB IJIa3Mbl, MOTYT OBITH TaxXWUKapus, IUAHO3,
pBOTa, HApyLICHUE ABbIXaHUSI C OCTAHOBKOW CEpJlla; MOXKET HACTYNUTb CMEPTb.
[lepBass oMol MpPU 3TOM — BHYTPUBEHHOE BBEACHUE IIEJIbHOW KPOBU WIIU
mia3Mbl. [IpodumakTUKON OCIOKHEHHS SBISACTCS MPOBEACHUE UPPHUTOCKONUU Y
JIeTel B3BECHIO Oapusi B U30TOHUYECKOM PAaCTBOPE COJIM, BMECTO BOJIHOM B3BECH.

[IpuzHaku 5MO0MMH  COCYIOB  CJICAYIOIIHUE: TMOSIBICHUE  OIIYIICHHUS
CTECHEHHMs] B TpyAM, OJbIIIKA, IMAHO3, YPEXKEHUE TylIbca U MaJCHUE
apTEepUAIIBHOTO JAaBJIEHUA, CYAOPOTH, NpeKpanieHue Abixanus. [Ipu aTom cienyer
HeMeJUIeHHO TmpekpaTuTh BBeneHue PKC, ynoxuTe OOJBHOTO B IMOJIOKEHUE
TpennenenOypra, NPUCTYNUTh K HWCKYCCTBEHHOMY JBIXaHUIO M HEMPIMOMY
Maccaxy cepAla, BBECTH BHYTPUBEHHO pacTBop anapeHamuHa 0,1% 0,5 mu u
BbI3BAaThb PEAHUMALIMOHHYIO Opuraay JJjsi BO3MOXXHONW HWHTYyOalUM Tpaxew,
OCYILECTBJICHUSI ~ allapaTHOTO MCKYCCTBEHHOTO JbIXaHWSI W  TPOBEACHUS
JaNbHENIINX Je4eOHbIX MEPOTPUSITHIA.

CnenuanbHBIMU METOJAMU  SABJISIIOTCS MaMmmorpadusi, BbIIOTHSIEMas Ha

O0COOBIX PCHTIEHOBCKUX almaparax — wMammorpadax, a Takke JICHTaJbHas
peHTreHorpadusi.
Yacmuvie penmeenonocuveckue memoowvl. Durooporpadbus — crocod

MacCOBOTO TOTOYHOTO PEHTTEHOJIOTMYECKOTO OOCJIEIOBAaHMS, COCTOSIIINN B
dboTorpadupoBaHUN PEHTICHOBCKOTO M300pakKEHHUS ¢ MPOCBEUMBAIOIIECTO KpaHa
Ha (mrooporpadudeckyto mieHky ¢oroanmnaparoM. Pazmep mienku 110x110 MM,
100100 mM, pexxke — 70x70mm. MccnegoBaHue BBIMOJHSAIOT Ha CHELMAIBHOM
PEHTIeHOBCKOM ammapare — ¢itooporpade. B Hem umerorcs: (aroopeciieHTHBIN
PKpaH M MEXaHU3M AaBTOMATHYECKOTO TMEpEeMEIICHUs] PYJIOHHOW TIJICHKHU.
dororpadupoBaHre M300paKEHHUs] MPOU3BOJUTCS MPU MOMOLIM (HOTOKamMepbl Ha
pyidoHHyro mieHky (puc. 1.11). MeTtong mnpuMeHSETCS TPH  MacCOBOM
oOciieToBaHUM JJIsl paclio3HaBaHUs TyOepkynes3a JierkuxX. [[omyTHO MOTyT OBIThH
oOHapyxeHbl W npyrue 3aboneBanus.dmooporpadus Oosiee SKOHOMUYHA U
MIPOU3BOJMTEIIEHA, YeM pEHTreHorpadus, HO CYIIECTBEHHO YCTymaeT € To
uHpopmaTuBHOCTH. Jlo3a u3nyueHus npu Qurooporpaduu Oosblle, YeM MpHU
peHTreHorpadum.



Puc. 1.11. Cxema ¢mrooporpaduu. 1—
pPEHTreHOBCKas TpyOKka; 2 — 00BeKT; 3
—JIIOMUHECIIEHTHBIA  3KpaH; 4 —
JMH30Bas ONTHUKA; 5 — hoTOKaMepa

JluneiiHas ToMorpadus MpeaHa3HaueHa I YCTPAHCHUS CYMMAIlMOHHOTO
XapakTepa pPEHTICHOBCKOIO H300pakeHUs. B ToMorpadax mns JUHEHHON
ToMorpadu TPUBOAUTCA B JBIKCHHE B TPOTHBOIIOJIOKHBIX HAMPaBICHHUSIX
PEHTreHOBCKas TpyOKa M Kaccera ¢ mieHkoi (puc 1.12).

Puc. 1.12. Jluneiinas tomorpadus (cxema).

1 — peHTreHoBckas TpyOka; 2 —Kaccera ¢
PEHTTEHOBCKOM MIIEHKOM

Bo Bpemss mnepememienus TpyOKM U KacCeTbl B MPOTHBOIOJIOKHBIX
HaIpaBJICHUSIX 00pa3yeTcs OCh JABUKEHHUSI TPYOKH — CIIOM, KOTOPBIHA OCTaeTcs Kak
Obl (PUKCHpOBaHHBIM, M Ha TOMOTpaUYECKOM CHUMKE JETaJd 3TOTO CIIOS
OTOOpaKarOTCS B BUJIE TEHU C JIOBOJIBHO PE3KMMU OYEPTAHUSMH, a TKAHHU BBIIICH
HUKE CJIOS OCH JBWIKEHHUS TMOJY4aloTCS pa3Ma3aHHBIMH W HE BBISBIIOTCS Ha
CHUMKE yKazaHHoro cjios (puc. 1.13).
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1.13. Ilpsimas npoexuust. [lepennue u 3anHue
BI pebep HE BU3YJIU3UPYIOTCS.
[EBU/IHAS TEHb B MPOCKIMHM BEPXHEU OJIU
0 JIETKOTO C PaBHOMEPHO TOJICTBIMH,
BIMU CTCHKaMU, 0€3 )KHUJIKOCTHU (CTpeNKa)

JIunelinble TOMOTPaMMBbI MOKHO BBITIOJIHSTH B CAarUTTaIbHOM, (DPOHTATBLHON
Y IIPOMEKYTOYHOM IIIOCKOCTSX, YTO HETOCTHKUAMO Ipr marosoit KT.

Peumeenoouaneemuxa — ne4yeOHO-IUarHocTHYECKue npoueaypsl. Merorcs
B BHUJY COYETAaHHBIE PEHTTEHOAHJOCKOIUYECKHE NPOUEAYpbl C Je4eOHBIM
BMEIIATEIBCTBOM (MHTEPBEHIIMOHHAS PAIUOJIOTHS).

M HTEpBEHIIMOHHO-PAIMOJIOTMYECKAE BMEILIATEIBCTBA B HACTOSIICE BpPEMs
BKJIIOYAIOT: @) TPaHCKaTETEpHbIE BMEIIATENICTBA Ha CEpALE, aopTe, apTepusix U
BEHAX: pEKaHaJu3alus COCYIOB, pa300IIEHUE BPOXKACHHBIX U MPHUOOPETEHHBIX
apTEPUOBEHO3HBIX COYCTUH, TPOMOSKTOMHH, SHAONPOTE3UPOBAHUE, YCTaHOBKA
CTEHTOB W  (QWIBTPOB, H3MOOIM3alUg  COCY/IOB, 3aKpbiTHE  Je(HEKTOB
MEXKIIPEICEPAHON U MEXKIKEIyAOUYKOBOM IEPErOpOAOK, CEJIEKTMBHOE BBEICHUE
JeKapcTB B pa3lM4YHbIE OTAENBl COCYJUCTOM CHCTEMBbI; ©) UpPECKOKHOE
JIpPEHUPOBAHUE, IUIOMOMPOBKA U CKJIEPO3MPOBAHUE MOJOCTEH  PA3IMYHON
JOKaN3alMl W  TPOUCXOXKICHHS, a TAaKXKE JPECHUPOBAHME, JWJIATALNS,
CTEHTUPOBAHWE W 3HIONPOTE3MPOBAHME MPOTOKOB PA3HBIX OPraHOB (IIEYEHH,
MOJIPKETTYIOYHOM KeJie3bl, CIFOHHOM KeJe3bl, CIE3HOHOCOBOIO KaHalla W Mp.); B)
JIuiaTalys, 3HI0NPOTE3UPOBAHNUE, CTEHTUPOBAHUE Tpaxew, OpPOHXOB, MHUILIEBOJA,
KMILKHK, JuiaTalisl KUIIEYHBIX CTPUKTYP; T) TMpeHaTajbHble WHBA3WBHbIC
IIPOLIEAYPHI, JIyYEBBIE BMEIIATENbCTBA HA IUIOAE IO KOHTPOJIEM YJIbTPa3BYKa,
peKaHanIMu3alys 1 CTECHTUPOBAHUE MAaTOYHBIX TPYO; A) yAaJeHue HHOPOIHBIX TEN U
KOHKPEMEHTOB pPAa3JIMYHOM NPUPOABI MU Pa3HOM JoOKanu3auuu. B kadecTtse
HaBUTALMOHHOTO (HampaBJIAIOIIETO) HCCIICIOBAaHNUS], IIOMHMO
PEHTIEHOJIOTUYECKOT0, NPUMEHSAIOT YJIBTPA3BYKOBOM METOJ, a4 YJIbTPa3BYyKOBbIC
anmapaTel CHa0XalOT CleUUaJbHbIMU IMYHKIMOHHBIMU JaT4uKamMu. Bunuel
MHTEPBEHIIMOHHBIX BMEIIATEIbCTB MIOCTOSHHO PACILIUPSIOTCS.
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B xoneunom umocee, npeOMemOM U3YUeHUsd 6 DpPEeHRMZeHOI0cUU A6J151emcCsl

menesoe uzoopasicenue. OCOOEHHOCTIMU TEHEBOI'O PEHTTEHOBCKOT'O M300pasKeHUS

SIBJISIFOTCSL:

1. M3o6pakeHue, CKIAIbIBAIOIIEECSs U3 MHOTMX TEMHBIX U CBETJIBIX YYacCTKOB —
COOTBETCTBEHHO O0OJIACTSIM HEOJMHAKOBOTO OCIa0JIEHUs PEHTTEHOBBIX Jy4yed B
Pa3HbBIX YacTAX 00BEKTA.

2. Pa3mepnl peHTreHOBCKOro M3o0paxkeHus: Bcerna yBenuueHbl (kpome KT), mo
CPaBHEHHIO C HM3y4YaeMbIM OOBEKTOM, W Te€M OOJbIle, YeM Aalblle OOBEKT
HaXOAWTCA OT IUICHKH, U 4Ye€M MEHbIIe (POKYCHOE pacCTOSHUE (OTCTOSHHE
IUICHKH OT ()OKyca PEHTTeHOBCKOM TpyOKn) (puc. 1.14).

3. Korma o0bekT W mieHKa HE B MapajuIeTbHBIX IUIOCKOCTSX, H300pa)KeHHE
uckaxaetcs (puc. 1.15).

4. N3o0paxkenue  cymmarnmonHoe  (kpome  tomorpadum) (puc.  1.16).
CnenoBaTelibHO, PEHTTEHOBCKHE CHUMKHU JIOJDKHBI OBITH TPOU3BEICHBI HE
MEHee, YeM B JIByX B3aUMHO MEPIECHIUKYIISIPHBIX MPOCKIIUIX.

5. HeratuBnoe uzo6paxkenue npu penrrenorpaduu u KT.

KEDKIIEUI TKaHb U IIaTOJIOTHYCCKHUC O6p&30BaHI/Iﬂ, BBIABJEICMBIC ITPH JIYYCBOM

Puc. 1.14. 3aBUCUMOCTh pa3MepoB
PEHTT€HOBCKOTO H300pakeHust (a, 0, B) OT
pacCTOSIHUSL MEXIy PEHTI€HOBCKOH TPYOKOH,
O00BEKTOM ¥ TMPHEMHUKOM PEHTTEHOBCKOTO
n300pakeHus (IKpaH, IJICHKA)

Puc. 1.15. H3menenue ¢opmbl 00BEKTa B
3aBUCUMOCTH oT HaTpaBJICHUS
PEHTI€HOBCKOT'O M3JTy4eHHs (a) U MOJOKEHUS
MIPUEMHHUKA PEHTI€HOBCKOTO M3iIydeHus (0)
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Puc.1.16. CyMManMoOHHbBIN Xapaxkrep
PEHTTCHOBCKOTO NU300paKeHHUS npu
peHTreHorpapun u PEHTTEHOCKOITHH.

CyOtpakuus (a) u cyneprosunus (0) TeHEH
PEHTTEHOBCKOTO H300paskeHUs

VCCJIEIOBAHUH, XapAKTEPUIYIOTCS CTPOrO ONPEIECICHHBIMUA MMPU3HAKAMU: YUCIIOM,
NoJIOKEHUEM, (OPMOM, pa3MepoM, MHTEHCUBHOCTBIO, CTPYKTYpO#l, XapaKTepom
KOHTYPOB, HAJIMYHUEM WM OTCYTCTBHEM MOABUKHOCTH, TUHAMUKOW BO BPEMEHHU.

1.3. MeToabl paiMOHYKJIH/IHOMH THATHOCTHKHU

PanuonyknunHas JMAarHOCTHKA (AaepHas MEOUIMHA) — MPUMEHEHHE C
JMAarHOCTUYECKON IEeJIbI0 MEUYEHBIX PaJMOAKTUBHBIMU HYKJIHIAMH BELIECTB IS
UCCIEN0BAHNS (PYHKIMOHAIBHOTO U MOP(OJIOTHUECKOTO0 COCTOSIHUSL OpraHUu3Ma.

JUtst paAMOHYKIMIHOW TUArHOCTUKH HUCTIONB3YIOT painodapMaleBTHIECKHE
npenapatsl (POII) u paznuynHble TUIIBI PaAUOIUArHOCTHYECKUX TPUOOPOB.

P®II naszvisaemcs xumuueckoe coedunerue, cooeparcaujee 8 coell MoNeKye
onpeoeneHHvlll. paouoOaKmueHblll HYKIUO, KOMopoe paspeuleHo Oas 68e0eHUs.
Yen08eKy ¢ OUACHOCMUYeCKOU Ul 1eyeOHOL Yenbio.

B OonpmmHCTBE cCllydaeB B KauyeCTBE HMHAMKATOPOB  IMPUMEHSIOT
(bU3HONOTUYECKH AaKTUBHBIC WM, KaK MPUHATO TOBOPUTH, TPOIHBIE K TEM WIJIH
UHBIM  opraHaMm  ((pU3MOJIOTMUECKHMM  CHCTEeMaM) HEOPraHWUYeCKUue WU
OpraHUYECKUEe COCTUHEHHs, OCJIKOBBIC Telia (B TOM 4HCIIEe, aHTUTCHbI, aHTUTETIA,
TOPMOHBI), B psAJie ciiydaeB (POPMEHHBIC AIEMEHTHl KPOBU. B TUMMYHOM BapuaHTe
MEYEHBI WHAMKATOpP BBOJUTCA B KPOBEHOCHOE pYyCJO, U C ATOr0 MOMEHTa
HAYMHAETCS  NpOLEecC COOCTBEHHO  PAJUOHYKIHUJIHOTO  JAUArHOCTUYECKOTO
UCCJIEIOBAHUS.

Bce oarambl TpaHcmopTa HMHAMKATOpa MOTYT OBITh MpPEACTaBICHBI B
CUCTEMATU3UPOBAHHOM BUJIE:

1. BBeneHue B KPOBEHOCHOE PYCJIO MOPLIMK pacTBOpPA MHAMKATOPA.

2. MexaHU4YecKui ero TpaHCIOPT 10 BEHO3HOMY PYCIIy U K CEpLLY.

3. IlocrenenHnoe pa3mernmBaHue Mpenapara B KaMepax cep/ia U B KPOBEHOCHOM
pyciie, a B psjie CIy4aeB U CBSI3bIBAHUE C OCIIKaMU TIa3MBl.

4. TlponukHOBeHHE  (PUBHOJOTHYECKA  AKTUBHOTO  COCJAMHEHHS  CKBO3b
reMaTOTKaHEBbIE OapbephI.

5. IlpoxoxaeHrue H3 MEXYTOYHOIO BEIIECTBA B TPOIHBIE U JAHHOTO
UHUKATOpPA KIETKH.

6. KoHueHTtpupoBanue mpenapara, peakuuu €ro ¢ HeUTpaM3yIoIUMHU
COEJIMHEHUSAMHU WIH OETKaMH-KOHAYKTOpaMHu U T.A., & B pAJie CIydyaeB Iaxe
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VHKOPIIOPUPOBAHUE B CIEHUAIU3UPOBAHHBIX KJIETKAaX WM BKJIOUYECHUE B
CUHTE3UPYEMbI€ B OPraHU3Me COECIMHEHUS (AMUHOKHCIIOTHI, OCJIKHU U T.11.).

7. AKTUBHBIN BBIXOJ MpernapaTa U3 KJIETOK B MPOTOKU HKCKPETUPYIOIIUX CUCTEM
WIM B MEXKYTOYHOE BEIIECTBO, 3aT€M BHOBb B KpPOBSIHOE pPYCIO WU B
auMpaTUYeCKre KamuuIsphbl.

8. BriBenenue npemnapara U3 opraHu3Ma 4yepe3 BbIIACIUTENbHbBIE CUCTEMBI.

OueBHIHO, YTO NIEPBHIN, BTOPOH, TPETUH U BOCBMOM ATaIlbl (1IepBasi TpyIia)
JIOJKHBI OBITh OTHECEHBI K ATaramM OMOMEXaHMYECKOr0 TpAaHCIIOpTa Ipenapara.
YerBepThld, NATHIM, IECTOM M ceabMOW 3Tam (BTOpas rpynna) JIOJKHBI ObITh
OTHECEHbl K JTanaM OHWOXMMHYECKOr0 WM METa0O0JIMYECKOTr0 XapakrTepa.
Pazymeercs, 4To OCIIE10BATENIBHOCTD 3T YCIOBHA.

Kpome Toro, mpu 3HTEpaIbHOM, MHTAISLMOHHOM WA HHTPATIOMOATbHOM
BBEJACHUN TOSBISECTCS HEKOTOPOE  JIONOJHUTEIBHOE  KOJIMYECTBO  HTAIlOB
TpaHcnopta. HaoO6opoT, KOJIMYECTBO STaloOB TPAaHCIOPTa PE3KO YMEHBIIAeTCH,
€clii B KayecTBE WHAMKATOpPA HCIHOJB3YIOTCA (PU3MOJIOTUYECKH HHEPTHOE
BBICOKOMOJIEKYJIIPHOE COCAMHEHUE WIIM MEYEHBIE JJIEMEHTBHI KPOBH, JUIUTEIIBHOE
BpeMsI HE IIOKUIAIOIIUE KPOBIHOE PYCIIO U IUPKYJIUPYIOIINE B HEM.

PannonykinaHas NHAarHOCTHKA CTPOUTCS HAa MPUMEHEHUHM TAKUX MEYEHBIX
COCMHEHMH, TMOBEJEHHE KOTOPbIX B OpraHU3MeE OTPakaeT OCOOEHHOCTH
COCTOSIHMSI €r0 OpraHoB M (YHKIMOHANbHbIX cucteM. llpu sTom, Omaromaps
BBICOYAWIIE YYBCTBUTEIBHOCTH PAJIUOAUATHOCTUYECKUX MpudopoB, POII
BBOJUTCS B HMHAMKATOPHBIX KOJMYECTBAX, HE BIMsS Ha (PU3MOJIIOTMYECKHE U
MOP(OJOTHUYECKHE MMOKA3ATENH, & TOJIBKO OTPAKAET UX COCTOSTHUE.
TpeboBanusamu, npeabspiasieMbiMu K POII, spisitorest:

Maitasi TOKCUYHOCTb.

Hcnyckanue yacTul, Wik (POTOHOB, KOTOPbIE MOXKHO 3apETUCTPUPOBATS.

JInarHoCTUYECKN CMBICII.

P®II nomxHBI UMETh AOCTATOYHYIO PAAUOXUMHUUYECKYIO) YUCTOTY, TO €CTh

ONPENICJICHHYI0  JIOJNI0  PaJAuOHYKIMAa, Haxomsgmerocas B POII B

HEOOXOMMMON XHUMHUYECKOW ¢opMe. PaavoHyKIuHBIE TPUMECH MOTYT

CO3/1aBaTh HEXEJATEIbHO BBICOKHE J103bl OOJIy4€HUs OpraHu3Ma OOJbHOTO,

CHUKATh TOYHOCTh U UCKAXKaTh PE3YIbTAThI UCCIEAOBAHUA.

5. OntumainibHasi 00beMHAsi aKTUBHOCTH (COJIEp’KaHUE paJMOHYKIuAa B 1 mi
mpenapara yCTaHABIMBAETCS € YYETOM METOJAa NPUMEHEHHS M CpPOKa
xpanenusi POIT).

6. OnTuManbHas yJeldbHas AaKTUBHOCTh (COAEp)KaHUE PAJUOHYKIHMIA Ha
CAMHMUI[y MacChl OCHOBHOI'O BEILECTBA) OMNPENETSAETCS BO3MOXKHBIM
BJIUSIHUEM TOCJIETHEr0 Ha OWOJIOTMYECKOE MOBEIACHUE Ipernapara U €ro
(hapMaKoJIOrH4eCcKUMU (TOKCUUYECKUMU) CBOMCTBAMH.

Baxupim TpeGoBanuem k POII aBnsercs MUHMManbHas JyyeBas Harpyska
IpU €ro BBEJICHUH. AKTUBHOCTh PAAUOHYKJIMAA B OpPraHU3ME€ YMEHbBIIAETCS
BCJIE/ICTBHE pacmiajia sJep aTOMOB, TO €CTh (PU3UUECKOr0 MpoLecca, U BhIBEICHUS
ero M3 opraHu3sMa — OHMOJOTMYECKOro Impouecca. Bpems pacnaga TMOJOBHUHBI

e
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aTOMOB DPaJUOHYKJIMJA HA3bIBAIOT (pusmdyeckum nepuogom momypacnama (T1/2
¢u3z.). Bpems, 3a KOTOpoe aKTUBHOCThH BBeJIeHHOTO B opranusm P®II cumxkaercs
HAIlOJIOBUHY 3a CYET €ro BbIBEJICHUS, HUMEHYIOT NEPHOJ0M OHUOJIOTrHYECKOTO
nonyBeiBefieHus (T1/2 Owoin.). Bpemsa, B TeueHHME KOTOPOrO aKTHBHOCTH
BBEJCHHOTO B OpPraHW3M paJHOHYKIIWJIa CHW)KAETCA BABOE 3a CUET pacnaja u
BBIBE/ICHUS, Ha3bIBaeTCs d(PPeKTUBHBIM MeprooM noryBeiBeaeHus (T1/2 add.).

JIns peructpanyii paJuOaKTUBHOIO HYKJIHMAA, HAXOISALIErOCs B OpPraHU3Me
YeJI0BeKa, HE0OX0IUMO, YTOOBI €ro U3Iy4YeHHE 00J1a1ajo TOCTaTOYHBIM YPOBHEM
DPHEPrUM TaMMa-KBAaHTOB W OoJiblllass €ro 4YacTh TNPOHUKAIAa HAPYXKY C
MUHUMAJIbHBIM pacCeMBaHUEM B TKaHSAX. B 3ToM maHe 1enecoo0pas3Hbl
u3My4yaTenu ¢ sHeprued ramma-kBaHToB OT 30 mo 140 3B (mambonee yacto
npumensiercs °™Tc, oOpasyromuii y-usnydenue ¢ sepruei 140 koB).

Kaxnapiii POIl mnonaBepraercsi HKCHEPUMEHTAIbHBIM M KIMHUYECKUM
WCIIBITAHUSIM, YTBEPKIAETCA MuHncTEpCTBOM 31paBOOXPaHEHUS.
OcymectBusiercss KOHTpodb POII 3a MX XUMHYECKOW, pPaguOXUMUYECKOU U
PAIMOHYKIUHON YaCTOTOM, a TAKXKE 32 CTEPUIILHOCTHIO U alTUPOT€HHOCTHIO.

Bce  pagmoamarHocTMUecKME€ ~— METOJMKW  JIENSATCST  HA  TPYIIbI,
XapakTepU3yrolmecss HACHTUYHBIM CIIOCOOOM mMoJiydeHuss uHPOpMaIuu, ee
NEPBUYHON 0OpabOTKON M HCIOIB30BAHUEM OAMHAKOBON MPUOOPHON TEXHHKHU.
OTHU METOAUKH UCCIEAOBAHUS ACIATCS HA METOJUKH In Vivo (B 1I€JIOM OpraHu3Me)
U METOJMKHU in Vvitro (B Omonormyeckux mnpoOax). [Ipu ucciemnoBaHusix in vitro
P®II B opranusm He BBOAATCS. BblmonHeHHE TH000TO PagroAMarHOCTUYECKOTO
UCCJICIOBAHUSI OCYIIECTBIISIETCSI C TOMOIIBIO PAJUOAIEKTPOHHBIX MPUOOPOB,
CHEIUaIbHO MpPEHA3HAYCHHBIX JUIsSl ATUX Iiesiei. B OonapIMHCTBE MPUOOPOB ISt
PAIMOHYKIUIHON JAUArHOCTUKHA HCMOJIb3YIOTCS CUUHTUIUISIIUOHHBIE JETEKTOPHI.
Kaxnpiii Takoy NETEKTOp MMEET JBa OCHOBHBIX J3JIEMEHTAa — CLHUHTWLUIATOP U
(bOTOREKTPOHHBIA YMHOXKUTETh. B CHUHTUILIATOPE NPH MOJTHOM UM YaCTHYHOM
MOTJIONMICHUHA JHEPTUU TMAJaIolIMX Ha HEro raMMa-KBaHTOB WJIM OeTa-4acTull
BO3HUKAIOT CBETOBBIC BCIBIMIKK (CHUHTUUISIIMN) OY€Hb HU3KOW MHTEHCHUBHOCTH.
YtoOBl  3aperucTpupoBaTh TaKW€  BCIBIIIKH, HEOOXOAUMO  CIEIHAIbHOE
YCTPOUCTBO —  (DOTORNEKTPOHHBIM  yMHOXUTETb. B dotosnekrpoHHOM
YMHOXHUTEJIE CBETOBAsl DHEPTUsl BCIBIIICK MPEBpaAlIaeTCs B MOTOK 3JIEKTPOHOB,
KOTOPBIH JJaBUHOOOpa3Ho ycuiuBaeTcs (puc. 1.17).
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Puc. 1.17. Cxema

5 ' : -
| ! CUMHTWUISILIMOHHOTO JieTeKkTopa.l —
t MAalKEHT; 2 — KOJUTUMATop; 3 —

4 1. [ [ CHUHTHLIITOP (MOHOKpHcTamt Nal,
3 4 1 4 ! axrtuBuposannoro TI); 4 —

2| | (DOTOIITEKTPOHHBIH YMHOKHUTEID; 5 —

7,V MOTOK JICKTPOHOB
1

[Tomy4yeHHbII AIEKTPUYECKUI HAMITYJIbC rocJie CIIELUATBHBIX

npeoOpa3oBaHuil  perucTpupyercs. Bech KOMIUIEKC paguoIuarHOCTUYECKUX
NpuOOPOB 11€7€CO00pPa3HO  KIacCUPUIMPOBATh MO MEAUKO-PYHKIIMOHAITBHOMY
Ha3HAYCHHUIO.

B nepsyro epynny exooam npubopwl (paduomempst), IpyA MOMOIIN KOTOPBIX
MPOU3BOIAUTCS PAAUOMETPUS — OIpPENETICHHE HAKOIUICHHS Y- U [3-U3Tydaromiux
MpernapaTroB B OpraHe, YCTAHOBKU ISl OTIPE/ICTICHUS COIEPKAHUS PATUOAKTUBHOTO
BEI[ECTBA B OMOJIOTUYECKHUX MPOOaX M CUETUYMKH HU3ITYYCHHS] BCEro Tejla YeJIOBEKa
(CHNY), mnosBossitoniye H3MEPSITh OOLIYI0 PaJHMOAKTUBHOCTb B OpraHU3ME
YeloBeKa.

Bmopyro epynny cocmaensaiom npubopul, Hazvieaemvle XpoHozpagamu, Wi
panuorpadaMu, UCHOIB3yeMbIE ISl MCCIEAOBAHUS BPEMEHHBIX XapaKTEPUCTHK
HAKOTUICHHUS PaIMOAKTUBHOTO MperapaTa B OpraHax uejaoBeKa.

Tpemvsa  epynna  npubopos  npedHasHauyeHa  ONsl  UCCIEO008AHUS
NPOCMPAHCMBEHHbIX — Xapakmepucmuk pacnpedenenus P®OII 6 opeanusme
nayuenma W TIPEACTABJICHA CICAYIOIMIUMH PA3HOBUIHOCTIMU: TpUOOpaMu C
MOIBM>KHBIM JIETEKTOPOM, 00ecCIeYnBaOIUMHU MOJIyYCHHE ramma-
TonorpadMyecKor KapTUHBI pPACTIPEEICHUS PAJAUOAKTHUBHBIX WHIUKATOPOB B
UCCIIEyEMOM OpraHe METOJOM MEXaHHMYECKOro IepeMEeIleHusl JeTeKTopa
(CkaHHMpOBaHMS); YCTAHOBKAMU C HEMOJBW)XHBIM JIETEKTOPOM — ramMMa-KaMepaMu
(cuuHTHTpadUs). I"'amma-kamepa pEeACTaBISET coboit OCHOBHOM
pamnoAMarHOCTUYECKUI pudop, TIO3BOJISIOIINN BU3YaJIN3UPOBAThH
pacmpesieieHue HWHAWKATOpa B OpraHax dYelioBeKa. BBIIENSIOT CTaTHYECKyIO
cuuaTHrpaduio (puc. 1.18), xorma mcciaemyeTcs pacnpeseiieHue W HaKOIUICHHUES
PO®II B uccnenyeMom 00beKTe, U TUHAMHYECKYIO ciuHTUTpaduio (puc. 1.19),mpu
KOTOpPOM wuccienyrrcs pacrnpeneneaue POII u BpemeHHbIE XapaKTEPUCTUKHU
HakoruieHUs: W BbiBeaeHUss P®DII B  wucciemyemMoM 00bekTe. YUYacTKU €
MOBBIIICHHBIM HakorieHneM P®II Ha criuHTUTpaMMax Ha3bIBAIOT «TOPSYMMUY, A
YYaCTKH C TTOHWKEHHBIM HAKOIIJICHUEM — «XOJIOHBIMI.
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Puc. 1.18.Cratnueckas cuuHTUrpadus
ckenera ¢ PMTc — Texuedopom. MeTacTas
paka B 12 pebpo cieBa

Costae 12 sin.

POST SPINE

Puc. 1.19. Jlunamuueckas Heppocuunturpadus ¢ °MTe-JITIIA (uccnenopanue
rIOMEpyJIsipHOW  (uubTpamu ¢ JUITWICHTPHAMHUHONCHTAaneratoM)  A)

pactipenenenue POII Bmoukax, oTpaxkaromiee MNIOMEpYIsIpHYy0 ¢uibTpanuto: 1 —

JeBasg MoOYKa, 2 — TMpaBasg IOYKa, 3 — MO4YEBOM my3bIpb. OTMewaeTcss peskoe
YMCHBIIICHHE MpaBOil TMOYKKM B pa3Mepe; B) rucrorpamMma: KpuBas, OTpakaromas
ypoBeHb (QuibTpauu B JseBoii mouke (1) w B mpaBoit mouke (2).
['unonna3usnpaBoRnoyky ¢ TUMIOQYHKITHEH

Yemeepmas epynna npubopos: ecamma-momozpagvi. B orauuue oOT
OOBIYHBIX TaMMa-Kamep, ACTCKTOp BpallacTcs BOKPYr Tejla TMaIlMeHTa, dYTo
MO3BOJISCT HW3y4yaTh HAKOIJICHUE HWHIWKATOpa B IIONEPEYHOMH, CarduTTAIbHOM,
(GpPOHTATLHON TUIOCKOCTAX U TIOJYYHTh TPEXMEPHYIO KapTHHY COJCPIKaHHS
WHIUKAaTOpa B HccleayeMoM oObekTe. Ha3zBanme 3TOoro mertoma — ogHO(POTOHHAS
AMUCCUOHHAs KoMmmbloTepHas Tomorpadus (ODIKT).

Ilamas epynna npubopos cesazaHa ¢ 08YXQ)OMOHHOU NOZUMPOHHOU
IMUCCUOHHOU KomnblomepHoti momozpaguei (I19T): B 3TuX mpubopax ramma-
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KBAaHTbl PETUCTPUPYIOTCA NPU  TMOMOIIM  KOJUIMHCAPHO  PACHOJIOKEHHBIX
JETEKTOPOB raMMa-KaMephbl.

Ocobennocteio [IDT siBnsieTcs MCMONB30BaHWE META0OJIMYECKU aKTHUBHBIX
cyOcTaHuui (4amie BCEro TJIOKO3bI), KOTOPBIE METSTCS MO3UTPOHHBIMU
panuonykauaamu  (o6sraHo  8F),  pesyneraTom yero sBusercas POIT  —
(hI00POACOKCUTITIOK03a (18-d1I). Bcenenctsue runepMeTadonn3ma,
XapaKTEPHOTO JUIsl 3JI0KAa4eCTBEHHBIX omyxojed, 18-OJII° o4yeHb aKTUBHO
BKJIFOYAETCS B OIyXOJEBbIE KIETKU. llocne smuccum u3 sapa atoma NO3UTPOH
BCTYyNAa€T BO B3aUMOJCUCTBUE C DIJIEKTPOHOM. [lO3UTPOH, COeAUHSAICH C
AJIEKTPOHOM, 00pa3zyeT Maccy 00emX 4YacTHIl, KOTOpas MpeBpaIaeTcs B 2 raMMa-
KBaHTa, Pa3JICTAIOUIUXCSI B CTPOr0 MPOTHUBOIOJOXHBIE CTOPOHBI (AHHUTUJISLINS).
['amMmma-kBaHT, TmOmaAas HA KPUCTALT JETEKTOPA, BbBI3BIBAET  BCIIBIIIKY
(cuuaTHILIANMIO), DDYHIepeBOAUT CyMMY BCHBIIIKK B HU(POBOM BUI, KOTOPHIA
BBIBOJIUTCS HA 3KpaH aucIiuies. Perucrpanusa pacnpenenenus 18-OJII Benercs no
(GOTOHHOMY M3ITyYEHHIO, BO3HUKAIOLIEMY BCJIEJACTBUE aHHUTHIISIIIUN TTO3UTPOHOB.
B pesynpraTe mnonydaroT OoJjiee TOUYHBIE JaHHBIE O PacCHpPOCTPAHEHHOCTU
OIyXOJIEBOTO IMIPOLECCAa, YEM IIPU MCIIOJIb30BAHUU JAPYTMX METOJOB Jy4E€BOM
nuarHoctuku. [IDT wmmeer konoccanbHble NOTEHIMAIBHBIE BO3MOYKHOCTH IO
U3YYEHUIO METa0O0JIMYECKUX TIPOIIECCOB PA3TUYHBIX 3a00JICBAHHM.

Jns uzroroBnenus POII mpu [19T HEoOX0aMMBI CrieIIMaIbHBIE YCIOBUS:
* HAJIWYME IUKIOTPOHA, B KOTOPOM BBIPA0ATHIBAIOTCS PAAMOHYKIIUIBI IS
P®IT (puc. 1.20),
* paauoxuMuyeckas JadopaTopus,
*  CHEIUATUCTHI: (PU3UKH, PATUOXUMUKHU.

Cunte3z POIl B nabopatopuu OCYIIECTBISETCS WHAUBUIYAIBHO ISt
KQKJI0T0 MCCIIETYEMOTO.

JI1s1 TMarHOCTUKY Pa3JIMYHBIX OPTaHOB U TKAHEW MCIOJIb3YIOTCS Pa3IMYHbIC
n3oTomnsl. Yale BCero MCHoNb3yloT Takue u3otomsl, kak 2 F 11 C B Nu® O
(mepuon monypacnana y Hux cocrasiusger 109, 20, 10 u 2 MHH., COOTBETCTBEHHO).

Puc. 1.20. Huxnuyecknit
YCKOPUTENb JJisl  MOJXy4eHUS
M3ITy4YaroLX MO3UTPOHBI

PaMOHYKIINIOB
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Bosmoxuoctu II9T - MoxHO wu3yyaTh MeTaOONIMYECKHE MPOLECCHI,
MPOUCXOSIINE B KJIETKAX MO3ra, MUOKap/a, TOUHO Pa3InyaTh OMYyXOJIEBYIO TKaHb
¥ METacTasbl B JIIOOOM MECTE OpraHu3Ma.

OcHoBHable noka3anus k [I10T:

 Bce oHkomoruueckue 3a0oJieBaHUS U TOJO3PEHHS HA HHUX, [MpHU
HEBO3MOXKHOCTH HMX HWIEHTHU(UKAIMK TyTeM, MPU KOTOPOM Ha MalueHTa
OKa3bIBA€TCS MEHbIIIAs JTyueBasi HArpy3Ka.

* Jlemenmus (BcieactBue Oone3nn AdnbureiiMmepa, I[luka, IlapkuHcoHa,
COCYAUCThIE IeMeHIuN — nuddepeHianbias TUarHoCTHKa C BBISIBICHUEM
IPUYHUHBI TPHOOPETEHHOTO CIA00YMUs).

* Cocynuctsie 3a00JeBaHUS TOJIOBHOTO MO3ra (MILIEMUYECKHA,
reMOpparuuyecKuii NHCYJbT, ONPEIEICHUE CTEIEHN MOBPEKIECHUS MO3TOBOM
TKaHH, BBIPAXKEHHOCTH CTEHO30B COHHBIX apTepUid).

* TpaBmbl TKaHEW rOJIOBHOTO MO3Ta.

» 3aboneBaHus cepaedHo-cocyaucTtor cucteMbl: MBC, kapamomuonaTuu,
BpokaeHHbIe Topoku cepaua (II9T no3Bosser U3yduTh MUKPOLUUPKYJIISALIUIO
U OIpPEAETUTh KU3HECTIOCOOHOCTh CEPAECYHONW MBIIILBI, YTO OYEHb Ba)KHO
IPU PEILIEHUH BOIPOCA O XUPYPTUUECKOM JICUEHUN ).

B 2015 rony B benapycu na 6a3e PHIIL] oHkomoruum u MeTUIIMHCKOU
paavonoruu MM. AJIeKCaHIpOBa 3apaboTall LEHTP HO3UTPOHHO-3MUCCHOHHOM
tomorpapuu (I19T).benopycckuit nentp II9T — 310 omgHO OosbBIIOE 31aHUE
II01AAbI0 Oonee 2,5 ThICS4YM KBaJpaTHbIX METPoB. B Hos0pe 2014 roga B MuHCK
Obur 3aBe3eH 1UKIOTpoH Eclipse Oempruiickoir ¢upmbr SiemensAG. 3xpeck
NOSIBUJIACh PaJIMOXUMHUYECKas JadbopaTopus, B KOTOPOW COTPYOHUKH LIEHTpa
IPOBOJAT CHHTE3, (PAaCOBKY M KOHTposib KayecTBa POII. B auarnoctuyeckom
OTJICJIEHUU YCTAHOBUJIM 3 CKaHUPYIOIIHUX TOMOrpada.

OCHOBHBIE TNpPEMMYIIECTBA M HENOCTATKH PAAUOHYKIUIHBIX METOJIOB
HCCIIeIOBAaHUS TIPEICTaBICHBI B Tabmiel.2.

Tabmuua 1.2 —IIpeumyiecTBa U HEOOCTATKU PATUOHYKIUAHBIX METOJIOB

WCCJICIOBAHUS
[TpenmymiectBa HenocraTtku pagnoHyKiIngHON

PaIMOHYKJIMITHOW THAarHOCTUKHU JTUArHOCTUKH

OQHOBpPEMEHHOE HCCIIEI0BAHUE HNonusupyroniee n3inydyeHue

CTPYKTYpPBHI U QYHKIIMH

OU3MOIOTUYHOCTD UCCIIEIOBAHUN OrpannyeHue quarHoCTUYECKON
BU3yaJIn3allu U3-3a
HEJIOCTATOYHOTO
MPOCTPAHCTBEHHOTO Pa3pelICHUs

boiiee BbicOKasi 4yBCTBUTEIIBHOCTD OJIHOMOMEHTHO UCCIEAYETCA

JIMArHOCTUKH MATOJIOTUYECKUX TOJIBKO OJIMH OPTaH WM CUCTEMA

MPOLIECCOB B CBSA3U C BO3MOKHOCTBIO

perucTpanyu MeTaboINnYECKUX
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N3MEHEHUN

HenHnBa3uBHOCTH OI‘paHI/I‘ICHI/IC AOCTYyIla

C TOYkM 3peHHs  KIMHAYECKOM  3HAYUMOCTH, PaJUOHYKIIWIHBIE
WCCJIEIOBAHMS MOYKHO Pa3/iesIuTh Ha 4 TPyIIIbL:

1. TlomHOCTBIO OOECTIEUMBAIONINE YCTAHOBICHUE TMArHO3a 3a00JIeBaHNUA.

2. Omnpenenstoniye HapyueHUs: GyHKIIUU UCCIIEyEMOT0 OpraHa Uiid CUCTEMBI, Ha
OCHOBaHUM KOTOPBIX pa3zpabaThiBaeTcCs IJIaH JajbHeHero oocie10BaHusl.

3. YcranaBnuBamwmue OCOOEHHOCTH AaHATOMO-TOMOTPaQUUYECKUX MOJIOKEHUN
BHYTPEHHHUX OPTaHOB.

4. Jlaromue  BO3MOXKHOCTh  MMOJYYUTh  JOIMOJHUTEIBHO MPOTHOCTHYECKYIO
uH(OpPMAIMI0O B KOMIUIEKCE KIMHUKO-MHCTPYMEHTAJIBLHOTO OOCJIEIOBAHUS C
1EeJIbI0 00JIee MOJIHOTO JUArHOCTUYECKOTO 3aKITI0YSHUS.

K mnepBoil rpynme OTHOCAT KOMIUIEKC PAJWOHYKIMIHBIX HCCIIEIOBAHUM
HoHOTO OOMEHa, MO3BOJSIOUINI B OOJBIIMHCTBE CIy4aeB YCTAHOBUTH JHArHo3
3a00JIeBaHUH IIUTOBUAHOM JKEJe3bl; CHMHTUTPAa(UUECKOE UCCIIEI0BAaHUE CKENIETa C
nupodocpaTtoM nans  pacno3HaBaHuss MTC  370KauecTBEHHBIX  OMYXOJIEH;
NIEPEIOMOB KOCTEH, 00YCIIOBJIEHHBIX CyMMalMeld MUKPOTPaBM.

Ko Bropoii rpymnme OTHOCSAT WUCClAeAOBaHUA (QYHKIMM TIO4eK U
renaToOUIMapHON CUCTEMBI, PE3YNIbTATHl KOTOPBIX ONPEAEISAIOT HEOOXOIUMOCTh U
NOKa3aHUsl K BBINOJHEHUIO JApyrux ucciaenoBanuil. Takum — oOpazowm,
PaAMOHYKIIMIHBIE UCCIEAOBAHUS MOYEBOM U IelaToOOMINAPHON CHCTEM SIBIISIIOTCS
HaYyaJIbHBIMU y OOJBHBIX C 3200JIEBAHUSIMU 3THX OPTaHOB.

K TpeTbeil rpymmne oTHOCAT CUMHTUTpadUIO psia OpraHoB (MOYEK, NEUYEHH,
IIUTOBUIHON JKEJIE3bl, CEJIE3€HKH W Jp.), IMOCKOJBKY OHA SBIJISIETCS HAIEKHBIM
CI0cOOOM OIpeIeTICHHUs] UX aHATOMO-TONOTPa(pUUECKOr0 COCTOSIHHUSL.

K geTBepTO# rpynmne OTHOCAT UCCIEIOBAHUS JIETKUX, CEPIICYHO-COCYIUCTON
CUCTEMBI, JIUM(ATUYECKON CUCTEMBI, TOJIOBHOTO MO3ra. B 3TuX cinyuasx yaaercs
HE TOJBKO MOATBEPANTHh HAJIMYHME NATOJIOTMYECKOro IpoLecca, HO U YCTaHOBUTh
ero OHMOJIOTMYECKYI0 aKTUBHOCTb, a TaKXe CTENEHb W PaclpOCTPAHEHHOCTh
MOPaKEHUS.

Paouoummynnviti ananuz (PHUA). llpuHuMnuaibHON OCHOBOW METOJIUK
PAAMOHYKIMIHBIX MCCIEIOBAHUM In Vitro SBISIETCS KOHKYPEHTHOE CBSI3bIBaHUE
UCKOMBIX (HEMEYEHBIX W HAECHTHYHBIX HCKYCCTBEHHO MEUEHBIX) BEIIECTB WIIU
COeIMHEHUN co crnenuduyecku cBsizbiBatonuMu cucremamu. [lpu stom POII B
OpraHu3M YeJOBeKa He BBOASTCS, UCIOJb3YIOTCS OMOCyOCcTpaThl (KpOBb, MOYA).

Creuuguueckass cBsi3bIBaollas cucTemMa (UMeHyeMas «OuHIep», T.€.
CBSA3BIBAIOLIMI) BCTYNAET B PABHOIPABHOE B3aMMOJEICTBUE KaK C UCCIENYEMBIM
BEILECTBOM (MMEHYEMBIM «JIUTAHAOM», T.€. CBSA3BIBAEMBIM), TAK U C €r0 aHAJIOTOM,
MEUEHbIM paJIMOAKTUBHBIM HYKJIUIOM, CBSI3bIBasICh C HUMH B KOJUYECTBAX,
IPOMOPIUOHANBHBIX HMX MCXOJHBIM KOHIEHTpanusM. Takum oOpa3oM, uem
Oonbllle cofepKaHUE HCCIEAYEeMOTo BEIIeCTBAa B JAHHON MpoOe, TeM MeHbIas
4acTh €ro MEYEHOT0 AaHaJIora CBSXKETCA CO Cleuu(PUuecKoil CBA3bIBAIOIIEH
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CHCTEMOM, M TeM OOJIbIIIAs YacTh OCTAaeTCs HECBA3aHHOM. Yale Bcero KOMILIEKC

JuraHj + OWHIEP BBHIMAAACT B OCAJ0K, a HECBS3aHHAS YacTh MEUYEHOTO aHajiora

OCTaeTCs B HAJIOCATOYHOM >KUIKOCTH. Hambosiee YacTo IUTraHAOM CIIYXKHUT

aHTUTEH, a OMHIECPOM — aHTUTEJIO.

IIpy H>TOM KOJWMYECTBO MCKOMOI'O BEIIECTBA B Pa3MYHBIX Ipodax
BapbHUpYyeT, a KOJUYECTBO MEUEHOr0 aHajiora W CrenupuyecKor CBS3bIBAIOIICH
cucteMbl TOCTOSTHHO. Kpome TOoro, oObIYHO MEUEHOIro Jurasja OoJbllie, YeM
ounzgepa.

OTnenuB KOMIUIEKC MEUEHBIN JIUTaH+OUHAEP OT HECBSI3ABIIETOCS JINTAH/Ia,
MOXHO W3MEPUTh CBS3ABIIYIOCS BEIWYMHY AaKTHUBHOCTH, KOTOpas oOpaTHO
MPONOPLMOHAJIBHA COJICPAKAHUIO UCKOMOTro BellecTBa. OJHOBPEMEHHO B TE€X Ke
YCJIOBUSIX MPOBOJUTCS CEpUsS AHAIM30B M3BECTHBIX KOHIICHTPALIMH HCKOMOIO
BelllecTBa (TaK Ha3bIBaeMble CTaHIAPTHBIC pPa3BEACHUS), KOTOPHIE MMO3BOJISIIOT
MOCTPOUTh KAJTUOPOBOUYHYIO KPHUBYIO, OTPAXKAIOIIYI0 W3MEHEHHS CBSI3aHHOMN
aAKTUBHOCTH B 3aBHUCHUMOCTH OT KOHIIEHTpAIlMM HEMEYEHOro JIraHja (MCKOMOTO
BEIIICCTBA).

B nacrosimee Bpemsi metonuku PUA paspaboranbl g Gonee yem 400
COCIMHEHUN PA3IMYHON XMMHYECKOM NPHUPOALI U MPUMEHSIOTCS B CIETYIOLIUX
00JIaCTSAX MEIUIINHBIL:

1. B 9HIOKPUHOJIOTMM JJii JUAarHOCTUKU CaxapHOro nuabera, NaTOJIOTUU
runou3apHO-HAANOUYCUHUKOBOM M TUPEOUJHOM  CHCTEM,  BBISBICHUS
MEXaHHU3MOB JIPYTUX SHJOKPUHHO-OOMEHHBIX HAPYIICHUM.

2. B oHKonmormum IS paHHEH JTUATHOCTHKH 3JIOKAYECTBEHHBIX OIyXOJEeH W
KOHTPOJIS 32 3()PPEKTUBHOCTHIO JICUEHUSI MYTEM OMPEACIICHUS KOHIEHTpAIlUU
anb(a-peTonpoTenHa, pPaKoOBO-3MOPHOHAJIBLHOTO AaHTUIE€HA, a Takxke Oolee
crienuPpuIECKrX TyMOPaJIbHBIX MapKEPOB.

3. B xapaumonmoruu s AUArHOCTUKM MHGApPKTa MUOKapJa MyTeM OIpEACIICHUS
KOHIIEHTpAIlMd MHOTJIOOMHA, KOHTPOJI JICUEHUS TWpenaparamMu JIUTOKCHH,
JUTUTOKCHH.

4. B menmuarpuu JyUisi ONpENETICHUS MPUYUH HAPYIICHUS PAa3BUTHUS y JACTeH U
MOJPOCTKOB  (OMpEACICHNEe COMATOTPOIHOTO TOPMOHA, THUPEOTPOITHOTO
ropMoHa runodusa).

5. B akymepcTBe W THHEKOJOTHHU JUIsl KOHTPOJS 3a Pa3BUTHEM IUIOAA MyTEeM
OTpENENICHUs] KOHIEHTpPAllUM JCTPOJIa, MPOrecTepoHa, B JAUATHOCTHUKE
TUHEKOJIOTMYECKUX 3a00JICBAaHUM W BBISIBJIICHUS MPUYMH OECIUIONUS YKEHIIUH
(ompeneneHue  JMIOTEUHUBUPYIOIIETO U (POJUTUKYJIOCTUMYJIUPYIOIIETO
TOPMOHOB).

6. B amneprosioruu njisi onpenesieHus] KOHIICHTpaIllud UMMYHOTJIOOyIuHOB E u
crienuPpUYECKUX aHTUTCHOB.

7. B TOKCHKOJOTMM Il W3MEPEHUS KOHUEHTpPAllUM B KPOBU JIEKAPCTBEHHBIX
BEILIECTB U TOKCUHOB.
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[[lupokoe mNpUMEHEHUE PATUOHYKIUIAHBIX METOJIOB JUArHOCTUKU B
Pa3IMYHBIX O0JACTAX KIMHUYECKOW MEIUIIMHBI, €€ BBICOKash MH(POPMATUBHOCTH
CAeNaIi PaIOU30TOITHBIC HCCIIeIOBAaHMS HEOOXOIUMBIM 3BEHOM.

1.4. MeToabl yJIbTPa3BYKOBOI'0 MCCJI€I0BAHUS

[Tonyuyenne  ynbTpa3BYKOBBIX  M300pa)XEHUM  BHYTPEHHHMX  OpPraHOB
(cTpyKTyp) OMONIOTHYECKUX 0OBEKTOB OCHOBAHO Ha MPUMEHEHUHU 3BYKOBOTO TOJI,
dbopMupyeMoro B cpeaax, o0JaalomuX YIpPyrocTblo (KUIKOCTh, TBEPIOE TETIO).
Jns  uccienoBaHus OMOJIOTMYECKMX OOBEKTOB HCHOJB3YIOTCS IMPOJIOJIbHBIC
aKyCTHYECKHE BOJHBI YJIbTPAa3BYKOBOIO auamnasoHa yactor (1-15 MIl), npu
pacnpocTpaHEHUU KOTOPBIX HANpaBJICHUS KOJIEOAHUN YaCTHI] CPEIbl U JIBUKECHUE
BOJHBI  COBNAjawT. IIpomonbHblE  yIbTpa3ByKOBBIE BOJHBI B  Cpelax
pacmpoCTpaHEHUs XapaKTEePU3YIOTCS BEKTOPOM CKOPOCTH, KO3 UIIHEHTOM
3aTyXxaHusi U KOdPHUIMEHTOM OTPaKE€HUS BOJIH OT T'PaHMI] Cpell, 00JIaarommux
pPa3IMUHBIM  aKyCTUYECKUM  CONMPOTUBIECHUEM — UMIEIaHCOM. Bce 23Tu
XapaKkTepUCTUKA B 3aBUCUMOCTH OT CIOCO0a WX PETUCTpAlMd MOTYT OBITh
MCIIOJIB30BaHbl JJ1s1 (JOPMUPOBAHHUS TEHEBBIX, IXOJOKAIIMOHHBIX U JIPYTUX BUJIOB
yIBTPA3BYKOBBIX H300pakeHUH. (OCHOBOM JMArHOCTUYECKOTO MPUMEHEHUS
yJIbTpa3ByKa CIY>KUT (PEHOMEH OTPaKE€HUS YJIbTPA3BYKOBOW SHEPTUU HA TPaHULIC
cpen (TKaHel) ¢ pa3IMyHbIM aKyCTUUE€CKHUM COMPOTUBIICHUEM.

PacnpocTtpanenune u oTpakeHue yJIbTpa3ByKa — JIBa OCHOBHBIX MPUHIIUIIA,
Ha KOTOpPhIX OCHOBAHO JEWCTBHE BCEH JUArHOCTUYECKOW YIbTPa3BYKOBOM
anmapaTrypsl.

OCHOBOI1 TEHEpUpPOBaHUS M PETUCTPAIMU YJIBTPA3BYKOBBIX KOJI€OAHUN
SBJIIETCSI TIPSIMOM M OOpaTHBINA Mhe30dyiekTpuueckuil 3¢ dext. s momydeHus
yJIBTPA3BYKOBBIX  KOJICOAHUW HCIONB3YIOT OOpATHBIA  IMbE302JEKTPUUCCKUN
adekr, CYIHOCT, KOTOPOTO 3aKjloyaeTcss B TOM, 4YTO TMPHU CO3JaHUHU
AIIEKTPUUYECKUX 3apsAJIOB Ha TOBEPXHOCTH T'paHEl KpUCTaJia MOCASTHUN HAaUMHAET
CXKUMAThCSl U PaCTATUBATHCS. BO3HUKAIOT KoJieOaHUsI, 4aCTOTa KOTOPBIX 3aBUCHUT
OT 4YacTOThl CMEHBI 3HaKa TMOTEHIMaJla Ha TpaHAX KpucTaia. bonibimm
MPEUMYILECTBOM MbE303JIEKTPUUECKUX MpeoOpa3oBaTenel sBIAsSETCS TO, YTO
HMCTOYHUK YJIbTPa3ByKa MOXET CIYKUTh OJJHOBPEMEHHO U ero npueMHukoM. [Ipu
TOM B JEHCTBHUE BCTYMAET MNPAMOW MbE303JIEKTPUUECKH 3PQEKT, Koraa Mnpu
nedopManyi Mbe30KpUCTaNIa BOCIPUHUMAEMbIM YJIBTPA3BYKOBBIM CUTHAJIOM Ha
€ro TpaHsix 00pa3yrTCs Pa3HOMMEHHBIE IIEKTPUYECKUE MOTEHIIUAIBI, KOTOPHIE
MOTYT OBITh 3aperuCTpHUpPOBaHbI. JlJis TONyYeHHs YIbTPa3BYKOBBIX KoJieOaHUM
Yalie BCEro UCMob3yeTCs KPUCTAUT TUTAHATA IUPKOHUS.

YacToTa yapTpa3ByKOBOIO CHTHAJIA MPU OTPAKEHUHU €r0 OT JIBUXKYILETOCS
00BEKTa W3MEHSETCS MPOIMOPIHOHAIEHO CKOPOCTH JABMKCHHS JIOIIMPYEMOTO
00BeKTa BIOJb OCH PACHPOCTPAaHEHHUS CUTHAJIA — OTO SIBJICHHE HAa3bIBACTCS
adpdexrom Jlommuepa. Ilpu gBwkeHHMM O0OBEKTa B CTOPOHY JaT4MKa,
TCHEPUPYIOIIETO YJIBTPA3BYKOBBIE MMIYJIbChI, YacTOTa OTPAKEHHOI'O CHUTHaja
YBEIMYMUBAETCS, U, HAOOOPOT, MPU OTPAKEHUH CUTHAJA OT yAAJSIOMIETrocs OOBEKTa
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4acTOTa OTPaXKEHHOI'O0 CHUrHaja yMeHbIIaeTcs. M3Mmepss 4acToTy OTpakKeHHOIO
CHTHAJIa U 3HAs YacTOTY IMOCJIAHHOTO CUTHAIa, MOXKHO IO CIBUTY 4acTOThI (Af)
ONPENEIUTh CKOPOCTh JBW)KEHHS MCCIEIyeMOro OOBbEKTa B HaIpaBJICHUM,
napajyuIeTIbHOM XOJy YJIbTPa3ByKoOBOTro Jiyda. [Ipu aBmkeHun oObEKTa MOJ YIJIOM
10 OTHOLICHUIO K JIy4y ISl ONPEAEIICHUS] CKOPOCTU BHOCUTCS COOTBETCTBYIOIIAS
NONpPAaBKa Ha BEJIUYHHY yTJa.

VY bpTpa3ByKOBbIE H300paX€HUSI HECYyT WH(GOPMALMI0O O HE3HAYUTENbHBIX
U3MEHEHUSAX MapaMeTpoB cpel (mopsaka 1-2%) m mo3BONSAIOT BU3YalUM3HPOBATH
CTPYKTYpHO-TONOrpaduyecKre B3aMMOOTHOIIIEHUSI BHYTPEHHUX OPTaHOB U MSTKUX
TkaHeil. CuiabHOE OTpakeHHe YJIbTPa3BYKOBbIX KoneOanuii (moutu 100%) ot
IPAaHUL] pa3liefia MATKas TKaHb—BO3JyX WJIM MSTKas TKaHb—KOCTb OIPAHUYHMBACT
NpUMEHEHUE YIbTPa3BYKOBbIX HccienoBanuil (Y3UW) mna ucciaenoBaHus JIETKUX,
YKEITyTOYHO-KUILIEYHOTO TpPakKTa, TOJOBHOIO MO3ra. AMIUIMTYIa 3SXOCHTHAJIOB
HECeT MH(OpPMAIMI0 O TMpolleccax TIOIVIOMIEHUs paccesiHUsT M OO0paTHOTO
OTpPaXEHUS YJIbTPA3BYKOBBIX 30HIMPYIOIIMX HMMIYJbCOB B HCCIELYEMOW CpeJe.
[Iytrem U3MepeHHUs] 3TUX BEIUYUH, SBISIOUIMXCS MapaMeTpamMu 3XOu300pakeHus,
MOTYT OBITh OIPEJIETICHBI:

— IIyOMHa 3aJeraHusi HEOJHOPOIHOCTH;

— HalpaBJIEHUE Ha Hee;

— JIMHEHHBIE pa3MepPbl U PacCTOSHUSA MEXKTy HECKOJIBKUMU HEOJHOPOIHOCTSIMU;

— TMpPU  COOTBETCTBYIOUIEM  KOHCTPYKTHBHOM  OOECIIEYEHUU  BO3MOXKHBI
U3MEPEHMS], CBSI3aHHBIE C MEPEMEIIEHUEM OTACIBHBIX CTPYKTYp OOBEKTOB
OTHOCHUTEJIBHO HAIIPABIIEHUS YJIBTPA3BYKOBOT'O 30HAUPOBAHHUS.

[IpocreiimuM  BuaOM OTOOpaXkeHUs UHGOPMAlUU B  YJIbTPa3BYKOBOH
DXOCKOIIUH SIBJISIETCS TPOJOJIbHAA A-9x02pamma, TOAydaeMas 30HIWPOBAHUEM
Cpelbl IPM HEW3MEHHOM HaIlpaBJIEHUM YJIbTPa3BYKOBOTO Jiydya. B 3TOM ciydae
9XOCUTHAJIBI IPEICTABIIFOTCS B OJTHOMEPHOM BUJE, KaK aMIUIUTYIHBIE OTMETKHU Ha
ocu BpeMeHHU. [Ipy HEM3MEHHOM HAINPABIECHHUH YJIbTPA3BYKOBOI'O Jyda MOXKET
ObITH MOJy4eH eme OJUH TUN dXouzoOpaxkenus —  M-sxoepamma,
XapakTepru3yrouas NepeMEICHUE JOLUPYEMBIX CTPYKTYP BO BpEMEHHU. TaKou THIl
HXOrpaMMbl MOXET ObITh C(OPMUPOBAH MPU MHOTOKPATHOM YIIBTPA3BYKOBOM
30HUPOBAHUM TMOJBUKHON cpenbl. JlaHHBII THUN 3XOM300pa)K€HUs MO3BOJISET
(UKCUpOBATh W3MEHEHUS BO BPEMEHU TIyOWHBI 3aJleTaHusi OMOJOTHYECKHX
CTPYKTYpP, HaxXOISIIMXCS Ha Tpacce PAacHpOCTPAHEHMs YJbTpa3ByKa BIOJb JIyda
OpU KX JBW)KECHHM, W TOJY4YWJ IIMPOKOE PACIHpPOCTPAHEHUE IPHU JBKECHUHU
CTPYKTYp cepaua.

[leHHOCTP MeTOAAa pEe3KO MOBBINAETCS MPU NPUMEHEHUH O08YXMEPHO20
VAbmMpaseykoeo2o  B-ckanupoeanus. Takue 5XOrpaMmbl  Ha3bIBalOTCA — €ILE
HXOTOMOTpaMMaMU U XapaKTEPHU3YOTCS JBYMEPHBIM PACIPENEICHUEM aMILTUTY 1Bl
XocurHanoB. [IpuHIMIT  yJIBTPa3BYKOBOIO CKAaHWPOBAHUS 3aKIKOYAETCS B
NEepEMEIICHUY  JaT4dKa B HAOpaBICHUM, NEPHEHAMUKYJISIPHOM  JIMHUU
pacmpocTpaHeHusi  YJIbTPa3BYKOBOIO Jayya. OTtpakeHHbIE UMITYJIbChI
PETUCTPUPYIOTCS. HAa JKpaHe B BHUJE CBETSIIMXCA ToyeK. [[OCKONbKY naTyuk
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HAXOAMUTCS B MOCTOSTHHOM JIBIDKEHUH, a SKpaH UMEET AJUTENIbHOE MOCIECBEUYCHHUE,
OTPaXCHHBIE HMITYJIbCHI  CIHMBAIOTCS, (OpMHUPYS HU300paKeHHE CEUCHUs
obcienyemoro oprana (puc. 1.21).

[TonyuuTh JOOMOJHUTENBHYIO HWH(OpPMALMIO O JAeTalIX o00ciexryeMoit
CTPYKTYpHI TTO3BOJIIECT CIOKHOE yIBTPa3ByKOBOE CKaHUPOBAHUE, YTO JTOCTUTACTCS
NPHUIAHUEM JTaTYUKY JBYX POJOB IBHKCHHS: OCHOBHOTO U JOMOJHUTEIBHOTO.

Hanmpumep, nuHEHOE IBIKEHHE JaT4MKa MOMKET COMPOBOXKIATHCA
MOKAaYMBAHUEM €TI0 Ha OIpEeIeJICHHBIA Yroll BOKPYT CBOEH ocH (CeKTopaibHOE
CKaHHPOBAaHUE).

Tpexmepuswiii (3D) peosicum— CUHTE3UpOBaHUE OOBEMHOTO H300pa)KEHUS,
MOJTy4a€MOT0 METOJIOM 3JIEKTPOHHOTO MJIM MEXaHUYECKOTO CKAHMPOBAHMS B JABYX
u Oostee TiockocTsX (puc. 1.22).

Puc. 1.21. Cxema OZHOMEpHBIX U JBYXMEPHOI'O PEXUMOB Ha IpUMeEpe HCCIeI0BaHUs
COKpAaTUTENbHON (PYHKIIMK Ga3aIbHBIX OT/EJIOB JIEBOTO XKEJyI10UKa.
CreBa HampaBo: IBYXMEpHOE YIbTPa3ByKOBoe B-ckxanmpoBanme(cTpenkoil 0TOOpakeH Mapkep
HampaBieHuss Y3 mydka A OJHOMEpPHBIX HCCIEeI0BaHMi); A-peXUM B BUAE BEPTUKAIBHOIO
rpaduka XOT€HHOCTH BHYTPHCEPACUYHBIX CTPYKTYp; M-peXuM TO3BOJSIET OIEHUTH XapaKTep
JIBHKECHHSI CTEHOK CEpALIaBO BPEMEHH (Ha MPOTSHKEHUH BCETO CEPICYHOTO IHKIIA)

Puc. 1.22. O6beMHOe H300pakeHUE 11012

Jlonnneposckue  pedxcumvl  TO3BOJSIOT  PETHCTPUPOBATH  OCHOBHBIE
napameTpbl KPOBOTOKa (CKOPOCTh, HAllpaBJIEHUE W JJAMHUHAPHOCTH). Perucrparms
PE3yNIbTaTOB AOMNIUIEpOrpaguu MpeAcTaBiseT coboil pa3BEepTKY CKOPOCTH MOTOKA
KpOBHU BO BpeMeHU. KpoBOTOK, HanpaBiIeHHbIA OT JaTYMKaA, PETUCTPUPYETCS] HUXKE
W30JIMHUH, a HAITPABJICHHBIN B CTOPOHY JaTuMKa — BhIIIe Hee (puc. 1.23).
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[1oCTOSHHBIN JIONIJIEPOBCKUN PEXUM OTOOpakaeT BpEeMEHHOW Trpaduk
MU3MEHEHUSI CKOPOCTH KPOBOTOKA Ha BCEM IMPOTSHKEHHMM YJIBTPA3BYKOBOI'O ITyYKa.
upoko wucnonb3yercs Al HCCISAOBAaHUS KPOBOTOKa B IHepUEepUUECKUX
COCyJax.

NMOyabCcHBIA JIOMIJICPOBCKUN PEXKUM OTOOpakaeT BpPEMEHHOW Tpaduk
U3MEHEHUs1 CKOPOCTH KPOBOTOKA B 3a/laHHOM KOHTPOJIBHOM OOBEME.

1{BETOBOM JONIUIEPOBCKHUN PEKUM OJHOBPEMEHHO PETHCTPUPYET KPOBOTOK
B 64-256 KOHTpOJBHBIX O00BEMAX C TOCIEAYIOIIEH LBETOBOW KOJUPOBKOU
OCHOBHBIX MapaMeTpoB (HAIpPaBJIEHHE — LIBET, CKOPOCTh — MHTEHCUBHOCTH 1[BETA,
JAMUHApPHOCTh — OJHOPOAHOCTHh IB€Ta). B oTaMuMe OT MNpeaplIyIlmx
JONIUIEPOBCKUX  PEKMMOB, 1BETOBOM PpEXKUM TO3BOJSET JIaThb  TOJIBKO
KAUECTBEHHYI0 OLEHKY HOPMAJIBHBIX W TMATOJIOTMYECKUX IIOTOKOB KpPOBHU B
BBIODAHHOM CEUYEHUHU. ODHEPreTUYECKUH JOMIUIEPOBCKUNA PEXUM OCHOBAH Ha
IPUHIUIE [BETOBOIO PEXHMMa, JUIS IMOBBIIIEHUS YyBCTBUTEIBHOCTH KOTOPOro K
HU3KOCKOPOCTHBIM IIOTOKaM HCIIOJIB3YETCSl JONIUIEPOBCKUM CUTHAJI BBICOKOM
MOIIHOCTH.

Pu100
1l

Puc. 1.23.CneBa — nByxMepHO€e H300pakeHUE ceplia ¢ METKON KOHTPOJILHOTO 00beMa (B
BUJIC 3HAKa=), YCTAHOBJICHHOHN Ha ypoBHE Hucxojsmiero oraena aoptel (AQO). CrpaBa — rpaduk
TPaHCAOPTAIBLHOTO KPOBOTOKA, OTOOpa)karoluii HampaBieHue (OT JaTdyuka), CKOpPOCTh
(BeMYMHA aMIUTUTY/bl) ¥ JAMUHAPHOCTD (3allyMJIEHHOCTb) TOTOKA

Onepeemuueckutl pexcum TIO3BOJSET PETUCTPUPOBATh HU3KOCKOPOCTHbBIE
CTPYKTYpbl 0e3 nuddepeHnuranu X CKOPOCTH, HAMPABICHUS U JIAMUHAPHOCTH
MOTOKa.

B coBpeMeHHBIX yIbTPa3ByKOBBIX CKaHEpaxX BO3MOYKHBI KOMOWHAITUH JABYX
u 0oJiee peKUMOB OJTHOBPEMEHHO.

Onacmoepagua  (coHosnactorpadus) —  METOJ  YIBTPa3BYKOBBIX
UCCJIEIOBAHUM, B OCHOBE KOTOPOTO JEKUT AuddepeHuanbHas IUarHOCTHKA
3JIOKaYECTBEHHBIX HOBOOOPA30BaHW HAa OCHOBAaHWHM M3MEHEHUS WX TUIOTHOCTH U
xectkoctd. CoHoamacrorpadusi TO3BOJSET MPOBOJUTH OIEHKY TKaHEBOU
KECTKOCTH B PEKHUME PeajbHOr0 BPEMCHH IPH IMOMOIIM MSITKOTO JaBJICHHS,
OCYIICCTBISIEMOTO CTaHAAPTHBIM YJIBTPA3BYKOBBIM JIATYUKOM. JIACTUYHOCTH
TKaHW OMPENEIAETCS M OTOOpakaeTcsl OMpeeIeHHBIMH IBETAMH Ha 3KpaHe B-
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pexuma. KommbprorepusnpoBaHHas LBETOBAas IIKala: CTEINEHb HKECTKOCTH

COOTBETCTBYET ONpEJEICHHOMY LBETY (CHHUUA LBET — J>XECTKHE CTPYKTYpHI,

KpPaCHbI U 3€JIEHbI — MSTKWE TKaHU). Dnactorpadus Ha CABUTOBOM BOJHE —

HOBBIM MeTOJ 3XOorpauu, OCHOBAaHHBIM Ha HMCIOJIb30BAaHUHU CIIBUTOBBIX BOJIH C

KOJEeOAHUSIMU  YacTHI] B  IUIOCKOCTH, IIONEPEYHON K  HalpaBJICHUIO

pacrpocTpaHeHusi BOJHBI. CIBUTOBBIE BOJHBI MOKHO TMOJIYYUTh C ITOMOUIBIO

PaauaIMOHHOIO JIaBJIeHUs CPOKYCHUPOBAHHOM yIbTPa3BYKOBOW BOJHBI B 33JJaHHBIX

TOYKAX Ha HYXHOW TIyOMHE, OT KOTOPBIX OHH OYIyT paclpoCTpPaHATHCS B

IIONIEPEYHOM K OCH YJBTPAa3BYKOBOIO ITy4Ka HANpPaBJICHUH CO CKOPOCTBIO,

ONPEAEIAEMON CIABUTOBOM YNPYrOCTbIO TKaHU. M3MEpHUB CKOPOCTH BO BCEM

Jarna3oHe UCCIEAYEeMbIX TIyOWH, MOXHO COIMNOCTaBUTh KOJHYECTBEHHBIC

MOKAa3aTea CJIBUTOBOM YIPYrOCTM TKaHEM W CO3JaTh MX JABYXMEPHOE

CepOIIKAIbHOE WJIM LBETOBOE H300paxeHue. MeToq He TpeOyeT KoMIpeccuu

TKaHed  JaTYUKOM, UYTO OO0ECHeuMBaeT XOPOUIYI0  BOCIPOU3BOJUMOCTD

Pe3yJIbTaTOB, 0OBEKTUBHOCTh U 00JIe€ KaUECTBEHHYIO BU3YyaIU3aLUIO.

Yasmpazeyrxoevie konmpacmuvie cpedcmea. Y nbTpa3ByKOBbIE KOHTPACTHBIC
CpeICTBa MOTYT OBITh MPEACTABIEHbl KaK 3XOT€HHBbIE CYOCTaHIIMH, KOTOpbIE
BBOJSITCSI B COCYJ WJIHA OpPraH JAJisi TOrO, YTOOBI MOBBICUTH €0 3XOTE€HHOCTH, T.€.
CHOCOOHOCTh OTpaXkaTh YJIbTPA3BYKOBYIO »HHepruto. Takue cpeactBa MOTYT
BBOJIUTHCS BHYTPUBEHHO. YJIBTPa3BYKOBBIC CPEICTBA JIOJDKHBI 00JaJaTh HU3KON
TOKCUYHOCTBIO U CIIOCOOHOCTBIO K ObICTpOMY BbleNeHn0. Hanbosnee u3BecTHbIe
YIBTPAa3BYKOBBIE KOHTPACTHBIE CPEACTBA:

1. Mukpony3bIpbKH ra3a B 000JI04YKe U3 albOyMHUHA («AJBOYHEKCY).

2. Mukpomy3bIpbKi Ta3a, BHEIPEHHbIE B TanakTo3dy («DXOBUCTY») WU
3aKJIIOYEHHBIE B FalaKTO3y, U JKUPHbIE KUCIOTHI («JIEBOBUCTY).

3. @TOpyIIIepOIHbIE COSNUHEHUS, TIPU TeMIepaType Tella YejoBeKa M3 JKUIKOM
dopMbl mepexoAAT B Tra3000pa3Hyr0, 00pa3yss MUKpPOIY3bIpbKH Ta3a
(«DOxoren»).

B 1o BpeMss kak «DXOBHCT» 3axBaTbIBA€TCS JIETKUMU U HCIOJIb3YETCS
TOJBKO JUISl MCCIEAOBAaHMUS CEpALla U MAruCTPajbHBIX BEH, HEKOTOPBIE APYyrue
YJIABTPa3BYKOBBIE KOHTPACTHBIE CPEICTBA MPOXOIAT YEepe3 KalWJUISAPbI JIETKUX U
JPYTUE KaMWLISPhl, U TIO9TOMY MOTYT MIPUMEHSTHCS IJIs1 BU3yaIM3alliy OOJIBIIIETO
YyCIla OPraHoB.

[Tone3HoCTh yNbTPAa3BYKOBBIX KOHTPACTHBIX CPEICTB COCTOMT B TOM, 4YTO
OHM CIOCOOHBI YJy4YlllaTh KOHTPACTHOE pa3pelieHUue MEXAY HOPMaJIbHOW U
MOPAKEHHON TKAaHBIO, MOMOTAIOT BBIBISITH ONMYXOJW M cocyAsl B HuUX. [Ipoume
BO3MOKHBIE IPEUMYLIECTBA COCTOST B YJYYIICHUM BU3YyaJU3alUUd CTEHO30B
COCYZIOB, HampuMep, YBEIMYEHUH CHOCOOHOCTH BBISBISATH 30HBI MH(MApPKTa H
UILIEMUHU.

[Ipy wuHTEpnpeTaliu COHOTPAMM  BaXKHBIM  TOKa3aTElIeM  SBIISIETCS
9XOreHHOCThb. I[LIOTHBIE CTPYKTYypbl (KOHKPEMEHTBI) IIOJHOCTBIO OTPaXaroT
yJIbTPA3BYKOBbIE BOJHBI, IMO3TOMY OHHM 3XOMNO3UTHBHBI (TUIIEPIXOTCHHBI).
Kuakoctb 0JHOPOIHA U CBOOOIHO MPOMYCKAET YIbTPA3BYKOBBIE BOJIHBI, TO3TOMY
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oHa »xoHeraTuBHA (puc. 1.24). Takum 00pa3om, CBETIIbIC YYACTKH HA COHOTPAMMeE
SBJIAFOTCSL TUIIEPIXOT€HHBIMH, a TEMHBIE — THMIIO3XOTCHHBIMHU, 4YTO CBSA3aHO C
WHTEHCUBHOCTBIO 9XOCHUTHAJIOB.

TecToBBIM  OpraHoM, HWMEKOIIUM CPEAHIOI  OXOI€HHOCTh, SIBISETCSA
HOPMAJIbHAS II€YECHb.

VYbTpa3ByKOBbIE METO/BI IO3BOJWIM OO0OJ€€ TOYHO peliaTh BOMPOCHI
JUArHOCTHKM  3HAUUTEJIIBHOTO 4YHUCla 3a00J€BaHUIl  CeplIeYHO-COCYAMCTOM,
NUIIEBAPUTENIBHONW, MOYEenojioBoil cucteM. C TNOMOLIBIO 3THX METOJ0B
NOJIYYaIOTLIEHHBIE CBEJAEHUS B aKylIEepCTBE M TMHEKOJOTHH, OHKOJIOTHH,

HEBPOJIOTUHU M HEHPOXUPYPTUH, 0TATbMOIOTHH.

Puc. 1.24.9xorpamma JByMepHasi MEYCHH
U okemyHoro  my3sips. Ha  ¢one
aHAXOI'€HHOU KeTuu BUJICH
TUIIEPIXOr€HHbII KaMEHb B JKEITYHOM
my3bIpe (CTpesKa)

Bpennocts. OrpomMHOe n0cTOMHCTBO Y3M — OTCYyTCTBHE NOBPEXKIACHUN
TKaHEeW MPU UCIOJIb3YEMbIX B IMArHOCTUKE MOIIHOCTAX Y 3-3HEPTUU U TEM CaMbIM
OTCYTCTBHME NPOTHMBOIOKA3aHUI K €ro MNPUMEHEHHI0. DTO OCOOEHHO Ba)KHO B
JIETCKOM BO3pacTe U y OepeMeHHbIX >keHUIMH. OJHaKo He cienyer cuutath Y3U
a0COJIFOTHO Oe3omacHBIM. Y 3-BO3JIeliCTBHE HE BBI3BIBACT MOHU3AIIMH B TKAHSIX, HO
MOXET MPHU ONPEACIICHHBIX YCIOBUSX MOBPEXIaTh MX. K TermmoBoMy IeHCTBUIO
yJIbTpa3ByKa HauboJee YyBCTBUTEIbHBI OBICTPO Aensmmecss kieTku. [loatomy
BBO/JISITCS OTPAaHUYCHUS I Jonmuieporpadudeckux uccinenoBanuii moaa B [ u 111
TpuMecTpax OepemeHHOCcTH (Tpu ATOM TexHuke Y3U Oosbliie sHEpPreTHuYecKoe
BO3JICHICTBHE HAa TKaHU). Pexomenayercs Bo3lepKuBaThcsa Takxke oT Y3U mioga
0e3 MEIUIIMHCKUX ITOKa3aHHM.

1.5. MarHuTHO-pe30HaHCHAsA TOMOTrpadus

Baxueiiiiee 3HaueHUE B COBPEMEHHOM JIy4eBOM OUArHOCTUKE IpuolOpena
MarHuTHoO-pe3oHaHcHass  toMmorpadpus ~ (MPT). MPT  pmaer  1eHHYyIO
JUArHOCTHYECKYI0 HMH(POpMAIMI0 O (PU3MYECKHMX M XMMHUYECKUX [apamerpax,
MO3BOJIAIOIIMX CYIUTh O MPUPOAE U MOP(POIOrMUECKOM CTPOCHHUU HCCIEAYEMBIX
opraHoB u TKaHei. K Tomy ke, HM300pa)keHHE MOXHO TMOJy4aTh B JFO0OM
miockoctd. OCHOBHBIMH KOMmoOHeHTamMu MP-Tomorpada SBISIIOTCS CHUIIOBOM
MarHut, paJuoNepelaTuuK, [pUeMHas  pPaguodyacTOoTHAs  Karylmka U
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kommbroTep(puc. 1.25). BoJBIIMHCTBO MAarHUTOB MMEIOT MAarHUTHOE TIOJe,
napajuieIbHOe JJIMHHOM ocH Tena yenoBeka. Cuila MarHUTHOTO TOJIs U3MEPSIETCS B
tecnax (T). Hnsa kmuandeckoit MPT ucnonb3ytores nmosst cunoit 0,02—3 Ti.Korma
NalyeHTa MOMEIIAI0T B CHJIbHOE MAarHUTHOE IO0Jie, BCE MAJICHbKUE MPOTOHHBIE
MarHuThl Tefa (sApa BOJAOPO/Ia) pa3BOPAYMBAIOTCS B HAMPABICHUU BHEIIHETO MOJIS
(Mo00HO KOMIACHOM CTpesKe, OPUEHTUPYIOIIEHCS Ha MarHUTHOE ToJie 3eMIIN).
[ToMmuMO 3TOro, MAarHUTHBIE OCH KaXXJOTr0 NPOTOHA HAYMHAIOT BpallaThCs
(mpeueccupoBaTh) BOKPYI HANpaBJi€HUS BHEUIHErO0 MarHuTHoro mnois. Ilpwu
IPOIYCKAHUM YE€pe3 TEJO IMALMEHTAa PaJHOBOJIH, UMEIOIIMX PABHYIO YacCTOTY C
4acTOTOM BpaumieHusi npoToHoB (JlapMopoBckasg wyacTtoTa), MAarHUTHOE IIOJIE
pPaZMOBOJIH 3acTaBisieT MAarHUTHBIE MOMEHTBI BCEX NIPOTOHOB BpalaThCA IO
4acoBOM CTpesKe. OTO SBJIEHUE Ha3bIBAIOT MAarHUTHBIM pe3oHaHcoM.llon
PE30HAHCOM TMOHUMAIOT CHHXPOHHBIE KOJeOaHus, U ISl U3MEHEHUS OpPHEHTALUU
MarHUTHOTO BEKTOpPA IPOTOHOB MAarHUTHBIE ITOJISI IPOTOHOB M PaIMOBOJIH JIOJKHBI
pPE30HUpPOBaTh, T.€. UMETh OJMHAKOBYIO YAaCTOTy.B TKaHAX HanueHTa CO31aeTcs
CyMMAapHbIii MarHUTHbII MOMEHT: TKaHHM HAMAarHMYMBAIOTCSA, U HMX MarHeTU3M
OPHUEHTHPYETCSI TOYHO MapaJIEIbHO BHEIIHEMY MarHUTHOMY IIOJIIO.

Puc. 1.25. Cxema ycrpoiicTBa
MarHUTHO-PE30HAHCHOTO ToMorpada

Panuo- IMauuenTt
YacTOTHAaS
KaTyIKa
Jloxe ans
nanHeHTa
T'pannenTHast
KaTvIIKa
Maraur

MarsaetusM nponopLUUOHANIEH YUCIY MPOTOHOB B €IMHHULE 00bEMa TKaHHU.
OrpoMHO€ YHCIIO MPOTOHOB (SiA€p BOJOPOMAA), COAEPKAIIMXCA B OOJIBIIUHCTBE
TKaHel, 00yCIOBIMUBAET TOT (PAKT, YTO MATHUTHBII MOMEHT JIOCTaTOYHO BEIHUK AJIs
TOTO, YTOOBI HHAYLUPOBATh JEKTPUUECKUN TOK B PACIOJIOKEHHON BHE MallMEHTa
MPUHUAMAIOLIEH KaTylmKe. OJTOT HMHAYUMPOBAHHBIM JJeKTpuueckuid TOK «MP
CUTHAJD» UCTOJIB3YETCA JIsl PEKOHCTPYKIMU U300PaKEHHUS.

B Ttabmune 1.3 npoaeMoHCTpHpoBaHa 3aBUCUMOCTh MP-curnana ot
HCCIIENYEMOMN TKAHH.
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Tabnuna 1.3 — 3aBucumocts MP curnana ot uccieayemon TkaHu

OO0BeKT [Tpumep NHTEHCHBHOCTH
HCCIIC0BAHUS
T1- T2-
B3BEIICHHBIN B3BCIIICHHBIN
CHUTHAII CHUTHAJI
l'a3 l'az B nerkux, npunatoyHbix | OTCYTCTBYET OtcyTcTBYET
rnazyxax HOCa, XEIylIKe u
KUIIIEYHUKE
Tkanu, coxpepxamue | Kommaktaoe BeliecTBO | OTCyTCTBYET OtcyTcTBYET
MHHEPaJIbI B | KOCTH, YYaCTKHU
0O0IBIIIOM O0OBI3BECTBIICHUS
KOJIMYECTBE
Cnabo ['y6uatoe BelecTBO KOCTH Cpenuunii  unu | Huzkuit
MHUHEPATU3UPOBAH- ONMM3KUMA K
HbBIC TKaHU BBICOKOMY
KomnarenoBeie Tkanu | CBSI3KH, CYXOXKWIUS, Xpsiiiy, | Huzkuii Huskuii
COCIVHUTEIbHAS TKaHb
Kup ’Kuposast TkaHb Bricokon Bricokon
WHTECHCHB- MHTCHCHUB-
HOCTHU HOCTHU
[TaperxumMaTo3HbIe Ileuenn, noJpkenynounas | Huskwmit Huzkuit unu
OpraHbl, COJICpKaIKE | Kee3a, HAJAIIOYCYHUKH, ONMM3KUHA K
CBSI3aHHYIO BOJY MBIIIIIbI, THAJIMHOBBIC XPSAIIH CpeHEMY
[TapenxumMaTo3HbIe [IlutoBuaHas Kenesa, | Huzkui Bricokuii
OpraHbl, COJICpKaIlNE | CEJIC3CHKA, TOYKH,
CBOOOTHYIO MpEeICTaTEIIbHAS JKenesa,
KUJKOCTh SIMYHUKH, TTOJIOBOM YJICH
[Toneie oprassl, | JKenuHslii my3bIpb, MO4YeBOM | Hu3kuit Bricokuit
coaepxKalme My3bIPb, MPOCTHIE KUCTHI
KMIKOCTh
Tkann ¢  Hu3kuM | CHMHHOMO3rOBas XKUJAKOCTh, | Hu3kui Bricokuii
co/iep>KaHueM Oejlka | Moua, OTEKH
Tkanu ¢ BbICOKMM | CHHOBHAJbHAS  KMAKOCTb, | CpenHuit Bricokuit
colepKaHuEeM Oelika | MyJIbIO3HOE SIPO
MEKMO3BOHOYHOIO  JIMCKa,
CJIOKHBIC KMCTBI, a0CIIECChI
Kposb KpoBsb B cocynax OtcyTcTBYET OtcyTtcTBYET

JIONIOTHUTENIBHOE PAAUOYAaCTOTHOE TMOJIE JIEUCTBYET B BHUJE HMIIYJIbCA,
IMOBOPAYMBAIOLIETO MPOTOH B IPOAOJBHOM W IONEPEYHOM IUIOCKOCTAX. Korma
PaIrOYaCTOTHBIM HMMIYJIBC 3aKAHUYMBACTCS, MPOTOH BO3BPAILLACTCS B HMCXOIHOE
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MOJIOKEHHE (HACTYMAET €ro peyakcaius), YTO COMNPOBOXKIACTCS H3IyYCHUEM
OTIpE/ICTICHHON TOPIMU DHEPTHH. B mpomexyTke Mexay mepenavyeid MMITyJIbCOB
IIPOTOHBI TOABEPTaOTCS JIBYM pa3iIUYHBIM TMporieccam penakcammu T1 m T2.
T2penakcanusi — moTeps MarHeTusma, 11 pemakcanus — BpeMsi BOCCTaHOBJICHHUS
maraetnsma. Yem kopoue T1, Tem ObICTpee BOCCTaHABIMBACTCS MAarHETH3M.
Ceetible yuacTku Ha MP Tomorpammax cBsi3aHbl C pErHCTpallieid HHTEHCUBHOTO
MP curnama (TUIIEPUHTCHCHUBHBI), a TEMHBIE — HH3KO HWHTEHCHBHOTO
(runonHTEeHCUBHBI) (puc. 1.24).

Puc. 1.26.MPT romoBHoro wmo3ra. Ha TI1-B3Bemennom wu3o0pakennn (T1-
BU)(cneBa)BuaeH HU3KO-MHTECHCHBHBIM CHTHAN (4EpHOTO IBeTa) B JeBOW remuchepe (cTpenka).
HaT2-B3BemeHHOM H300pakeHHU (CrpaBa)— BHICOKOMHTEHCHBHBIM CUTHAI (CTpENiKa ¢ pOMOOM).
Kucro3noe obpazoBanue mocie UIeMHIeCKOro HHCYIbTa

K cneunaneubiM  merogam  MPT  OTHOCUTCS  MarHWTHO-pE30HAHCHAs
anruorpadusi (MPA), koHTpacTHOe YycCuieHHE, TUAporpadus, >KUPOMOJABICHNUE,
MP-muddysus, MP-nepdy3usi, kuHemaTHdeckoe HCCIeIOBaHHe cycTaBoB, MP-
CIIEKTPOCKOIHSI.

MPA. DT10 TpexmepHas peKOHCTPYKIIUS COCYIOB Ha OCHOBE M300PaKECHMUIA,
MOJYYEHHBIX B CIIEIUAJIBHOM pEXKHUME «TpaiueHTHoe 3x0». MPA ocHoBaHa Ha
OTJIMYMHU CHUTHAja TOJBM)KHOMW TKaHM (KPOBU) OT OKPYXKAIOIIMX HEMOJABHKHBIX
TKaHel. BO3MOXHO HCHONB303aHUE BHYTPUCOCYIAUCTBIX KOHTPACTHBIX CPEICTB.
[Ipn MPA Tekymas KpoBb THIIEPUHTEHCHUBHA.

Kontpactasie cpeacrBa mia MPT. KontpactHoe paspemenne Ha MP-
U300pAKEHUH MOXKET OBITh CYIIECTBEHHO YJIYYIIEHO PA3JIMYHBIMU KOHTPACTHBIMU
cpeacTBaMy. B 3aBUCMMOCTHM OT MAarHUTHBIX CBOWCTB MP-kOHTpacTHBIE cpencTBa
MOAPA3AEIAIOTCS HA TAPAMATrHUTHBIC U CYIIEPMarHUTHBIC.

ITapaMarHuTHBIE KOHTPACTHBIE cpeacTBa. [lapaMarHUTHBIMH CBOMCTBaAMHU
00alatl0T aTOMBI C OJAHMM HWJIM HECKOJbKMMH HECHAapEHHBIMU AJIEKTPOHAMH. IDTO
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MAarHUTHBIE HOHBI TAJOJIMHUS, XpOMa, HHUKENs, JXKeje3a, a TaKXKe Mapradia.
Hauboinee mmpokoe KIMHAYECKOE TPUMEHEHUE TOTYUUITU COSIMHEHUS TaJ0TUHU.

Kontpactupytromuii 3@ ekt ragoinaus o0yclIOBIE€H YKOPOUEHUEM BPEMEHH
penakcarun T1 w T2. B Hu3kux mo3ax mnpeoOiagaeT Bo3aedcrBue Ha TI1,
YBEIMYMBAIOLIEE MHTEHCUBHOCTh CHUTHaJla. B BBICOKHMX J03ax mpeoOiamaer
Bo3nelicTBrEe HAa T2 cO CHMKEHUEM MHTEHCUBHOCTH curHajia. Haubonee mmpokoe
pacrpocTpaHEHWE MMEIOT TapaMarHuTHbIE BHEKJIETOYHble MP-kOHTpacTHbIE
CpeACTBa:

— Mar"eBHUCT (rafoneHTaT AUMErTIOMHUHA);
— JoTapeM (razoTepar MErIOMUHA);

— OMHMHCKaH (ragoanamu/);

— mpoxaHc (TaoTepuaIo).

CyrniepriapaMarHiTHbIE KOHTpPAcTHbIE cpenicTBa. CyneprnapaMarHuTHBIN OKCHL
JKejle3a — Mar"HeTur. Ero JOMUHHMPYIOIIMM BO3JECHCTBUEM SBIIETCA YKOPOUECHUE
penakcaiuu T2. C yBeaumdyeHUeM J03bl MPOUCXOAUT CHHKEHUE HHTEHCHUBHOCTH
CUTHAJIA.

Tak ’xe Kak B KOMIBIOTEpHOH ToMorpaduu MepopaibHbIE KOHTPACTHBIC
CpEeJlICTBAa UCHOJIb3YIOTCS MPU HUCCIETOBAHUSX OPraHOB OPIOLIHOM IMOJIOCTH, YTOOBI
nudepeHnpoBaTh KUIIEYHUK U HOPMAJIbHbBIE UM MATOJOTUYECKUE TKAHH.

Maruetut (Fe3O4) mpuMeHseTCsl IPH UCCIICIOBAHUAX JKETYI0YHO-KUIIICTHOTO
TpakTa. DTO CyleprnapaMarHUTHOE BEIIECTBO C MPEUMYIIECTBEHHBIM JCUCTBUEM Ha
T2 penakcanmto. JIeMCTBYET KaK HEraTUBHOE KOHTPACTHOE CPEACTBO, T.€. CHUYKAET
MHTEHCUBHOCTh CUTHAJA.

MP-runporpadus. BxirouaeT MeTOAbl BU3YaJU3aLMH TOJBKO >KHJIKOCTH,
KOTOpasi TUINECPUHTEHCHBHA 10 OTHOLICHUIO K OKPYXKAIOIMM TKaHaMm: MP-
xonanruruorpadusi, MP-yporpacdus, MP-nukBoporpadus.

MPT c¢ xupomnojaBieHueM. 3a CUeT MOJABJICHMUSI CUTHala OT KUpa JApyrue
TKaHW BUIHBI 00JIee KOHTPACTHO.

MP-muddy3us. Jlanuplii MeTOA OTpa)kaeT ABUKEHHE MOJIEKYJ BOAbI BHYTPHU
kieTok. [Ipu octpoii ¢aze MHCYIbTA MPOUCKXOTUT OTPAHUYCHUE JBUXKCHUS MOJICKYJT
BOJIBI BHYTPU KIJIETKM M BO BHEKIETOYHOM HpocTpaHcTBe. llpn mmemuueckom
WHCYJIBTE MMPOUCXOAUT CHIDKEHUE n3MmepsiemMoro kodddunmenta quddysun (MKI).

MP-niepdy3us. Tlocne BBeneHUST KOHTPACTHOTO BEIIECTBA UCCIEMYETCS €ro
MPOXOXKAECHUE 4YEepe3 MHUKPOLUPKYIATOpHOE pycno. llo3Bonser momyduTh
JIOTIOJIHUTENIHbHYIO HH(POPMAIINIO O COCTOSTHUM FOJIOBHOTO MO3ra, MUOKap/a.

Kunematnueckoe uccienoBanue cyctaBoB nmpoBoautcs Ha MPT anmaparax ¢
OTKPBITBIM KOHTYpOM. Mccienyercsi MOJBUKHOCTh CYCTaBOB M Y4YacTHE B ATOM
npouecce ctpykryp OJIA.

MP-cnekrpockomnus. [103BoJiIeT o1leHMBAaTh OMOXUMHYECKHE XapaKTEPUCTUKH
TKaHel myTeM oOpa3oBaHus CIEKTpa U3 siaep Boaopona u docdopa. Bogoponnas
CIIEKTPOCKONMUSI  MOMOTaeT MoJIydyaTb JONOJHUTEIBHYK)  JHArHOCTUYECKYIO
uHdopmaruio s qudPepeHnnanTbHON  TUAarHOCTUKU  3a00JIeBaHUN  TOJIOBHOTO
Mo3ra. dochopHass  CHEKTPOCKOMHUS  MOXKET  TeHEePUPOBAThH CIIEKTD,
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JEMOHCTPUPYIOIINI OTHOCUTEIHHBIC KOHIICHTPAIIUU JBYX BBICOKOIHEPTETHUECKUX
docdharoB: anenosuntpudochara (ATD®) wu dochokpeatuna (PK), urto
UCIIOJIb3YETCsl PU JUATHOCTUKE 3a00JI€eBaHU MUOKAp/Ia.

Ouyens BeicOkas wuHpopmatuBHOocTh MPT o0ycnoBiena psgom ee
JIOCTOUHCTB:

1. OcoOeHHO BBICOKUN TKAaHEBOW KOHTPACT, OCHOBAHHBIM HE HA IUIOTHOCTH, a Ha
HECKOJIBKHUX IMapaMeTpax, 3aBUCSIIUX OT pslga (PU3MKO-XUMUYECKUX CBOWCTB
TKaHEeW, W BU3yaldu3alus, Onarojgapss HSTOMY, H3MEHEHUW, KOTOpbIE HE
muddepennmpyrores npu Y3U u KT.

2. B03MOXXHOCTH yIpaBiIsiTh KOHTPACTOM, CTaBs €r0 B 3aBUCUMOCTbH TO OT OJTHOTO,
TO OT APYroro napametrpa. Bapbupysi KOHTpACT, MOXXHO BBIICIUTh OJHU TKAHU
U JIeTainy, U MOAaBUTh M300pakeHue Apyrux. 3a cuet stroro MPT, nanpumep,
BIIEPBBIC  MO3BOJIMJIA  BHU3YyaJIM3UpOBaTh 0€3  KOHTPACTUPOBAHUS  BCE
MATKOTKAaHbIE CTPYKTYPBI CYCTaBOB.

3. OtrcyrcTBUE apTeakTOB OT KOCTEH, HEPEIKO MEPEKPHIBAIOIINX MATKOTKAHbBIC

koHTpacTsl ipu KT, uro mo3Bosisier 6€3 nmoMex BU3yaIU3UPOBATH MOPAKEHUE

CIIUHHOTO M 0a3aJIbHBIX OT/IEJIOB I'OJIOBHOT'O MO3Ta.

MynbTUILIAaHAPHOCTH — BO3MOXKHOCTH H300paXXE€HUM B JTF000M MIIOCKOCTH.

MPT wumeer u (QyHKIIMOHANIbHBIE TPUMEHEHUs, HANpUMep, U300pakKeHHe

peryprutaiy Mpu KJIalmaHHBIX MOPOKaX cepila B peKUME KHUHO WIU

JTUHAMUKH JIBFDKCHHUI B CYCTaBax.

6. MPT otoOpaxkaeT KpOBOTOK ©O€3 WCKYCCTBEHHOTO KOHTPACTHPOBAHMS.

CriennanbHbIE aHTHOMPOTPAMMBI C JIBYMEPHBIM HIIM TPEXMEPHBIM COOpOM

JAHHBIX TIO3BOJIAIOT TMOJYYUTh M300paKE€HHWE KPOBOTOKA C OTIMYHBIM

KOHTPACTOM.

Henocrarku MPT:

[Tmoxo oToOpakaroTcsi 0OBI3BECTBIICHUS.

2. JlnutenbHOE BpeMsl M300pakeHHsl BMECTe ¢ apTedakTaMu OT JbIXaTeIbHBIX U
IpYyTUX JBWXXEHHUM OrpaHnuMBarOT npuMeHenne MPT B gumarHoctuke
3a00JIeBaHUM TPYIHON U OPIOIIHOM TOJIOCTEH.

Bpennocts. IIpyu MPT HeT MOHM3HUpYIOIIErO0 U3IYYEHUS U PAAUALlMOHHOMN
BpeaHocTu. JIig  mopaBisiomero  OOJBIIMHCTBA  MAIMEHTOB  METOJ  HE
MPEACTABIISAECT OMACHOCTH.

MPT nporuBonokasana:

1. TlarmeHTaM ¢ yCTaHOBJIEHHBIM BOJMTENIEM PUTMA WIIN C BHYTPUTIA3HUYHBIMH,
BHYTPHYCPEITHBIMU ¥ BHYTPHUIIO3BOHOYHBIMHU (DepPOMArHUTHEIMU WHOPOTHBIMH
TeJaMU W C COCYIUCTBIMU KIMIICAaMU U3 (EPPOMArHUTHBIX MaTepHAIOB
(abcomOTHOE MPOTUBOMOKA3AHUE).

2. PeanuMarnmoHHBIM OOJIBHBIM H3-3a BO3JEHCTBUSL MAarHWTHBIX moiaerd MP-
Tomorpada Ha CUCTEMBI )KU3HEOOECTICUEHUSI.

3. IMammentam c¢ xknaycrpododbueit (coctamsstoT mpumepHo 1%), xoTs oHa
HEPEJIKO KYyMUPYETCS CEAATUBHBIMHU CPE/ICTBAMH.

4. JYXeHmmHaMm B IEpBOM TpUMECTpPE OEPEMEHHOCTH.
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