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MATEPUAJIBHOE OBECIIEYEHUE
Chaiinel: MeTMIMHCKAs paauosiorus: 4.1,2,5,6.

PACUYET YYEBHOI'O BPEMEHU

No [Tepedenn yueOHBIX BOIIPOCOB Bpewms
| MUH.

/n

1. BBenenue 5

2. OO0111e TPUHLHKITBI BU3yaTU3al[ui MEAULIMHCKUX 5
n300pakeHU

3. PeHTrenonornueckre MeTo il HCCIEI0BAHUS 25

4. YacTHbIE PEHTT€HOJOTHYECKUE METOTBI 10

5. MeTo/1bl paAMOHYKINIHOM TMarHOCTUKU 12

6. [TpuHIMT U JUarHOCTUYECKUE BO3MOKHOCTH 16
YIBTPa3BYKOBOTO UCCIICIOBAHUS

1. MaruutHo-pe3oHaHcHast Tomorpadus. [IpuHiun u 10
JMAarHOCTHYECKUE BO3MOKHOCTH METOA.

8. TennoBoe nzoOpaxkenue. [IpuHuun u 1narHocTUYECKue 5
BO3MO>KHOCTH METO/IA.

9. 3akIroueHne 2

Bcero 90 munyr.

NeNo Temarndeckue paselsl Bpewms (MuH)

1. Beenenue 5 MuH.

1.1. JIyueBasi fMarHOCTUKA U JIyueBas TEparusi, COCTABHbIE YaCTU

MEIMUIMHCKOMN painoJioruu. X posib B cUCTEME NPeTUILITIOMHON

MOJAFOTOBKH Bpaya.

1.2. KpaTtkass HCTOpUS MEIUIMHCKOW paguosiorud. OTKphITHE PEHTTEHOBCKHUX Jy4YeH,
PaZvOaKTUBHOCTH.

1.3. Buusl >neKTpOMarHUTHBIX, YAbTPAa3BYKOBBIX MOJICH, KOPITYCKYIISIPHBIX H3ITYYCHUH,
MPUMEHSEMBIX B MEIULIUHE.

2. O0ure MPUHITUIBI BU3yAIN3alUH METUITTHCKIX H300paKeHUH.

2.1. Cucrema niepegaunt “HGOPMAIUK B PaIUAlMOHHON TUArHOCTHKE




- KacKaJ| reHepaIiy U3Iy9eHus,

KacKaJ MOIYJISIIIHH;

KacKkaJ JeTeKTUPOBAHUS,

KackaJ peoOpa3oBaHus B CBETOBOE N300paKEHHUE U €r0 JUAarHOCTHYECKas OIICHKA.

JIeMOHCTpAallMOHHBIN MaTepHal:

Coaiig Ne 1 (VY vacts )

3. PenTrenonornyeckre MeTO bl HCCIICIOBAHUS

3.1. IcTOYHMK PEeHTT€HOBCKOTO U3ITYYEHUS M €T0 CBOMCTBA!

- TEHEPATOP PEHTTCHOBCKOTO M3Jy4eHHsl (PEHTTEHOBCKasl TpyOKa);

- OCHOBHBIE CBOMCTBA PEHTI'€HOBCKOTO U TaMMa-H3ITy4CHHUS: TPSIMOTMHEHHOCTh; CKOPOCTh
pacrpocTpaHeHus, HEBUIAMMOCTh, (oTorpaduyueckoe ACHCTBUE; HOHHU3UPYIOIIEE JEHCTBHE,;
MIPOHUKAIOIAS CTIOCOOHOCTD; OMOJIOTHYECKOE JACHCTBHE.

JIeMOHCTpAallMOHHBIN MaTepHal:

Cumaiig Ne 2 (2, yactp V) : cucTeMa peHTIeHOJI0TMYECKOTO UCCIICTOBAHMSL.

3.2. OCHOBHBIEC METOJIbI PEHTTCHOJIOTHYECKOTO MCCIICIOBAHUS:

-pEHTTE€HOCKOTINS,

- peHTreHorpadus;

- 3JIEKTPOpEHTreHorpadus;

- KOMIIBIOTEpHAsI pEHTI€HOBCKasi TOMOTpagusi.

JIeMOHCTpAaLlMOHHBIN MaTepHal:

Cuaiin Ne 3 ( 3,4acth V): OCHOBHBIC METOJIbI PEHTT'CHOJOTHUECKOTO UCCIICIOBAHUS;

Cnaiiqg Ne 4 ( 4,4acthV) . PEHTICHOJIOTMYECKOE HCCACIOBAHME HA YHUBEPCAIbHOM
PEHTT€HOAMAarHOCTHYECKON YCTaHOBKE.

Cunaiig Ne 5 ( 5,9actp V): peHTreHOTpadusi ¢ IOMOIIHI0 PEHTTEHOBCKOM YCTaHOBKH;

Cunaiin Ne 6 ( 6,9acth V): 001mmit BUJ 251eKTpOpeHTIeHOrpada.

3.3. OcoOeHHOCTH PEHTTEHOJIOTUYECKOTO M300paKEHHS TPH OCHOBHBIX PEHTTEHOBCKHUX
METOJIaX MCCIICIOBAHMS.

JIeMOHCTpAallMOHHBIN MaTepHal:

Cunaiig Ne 7 ( 9,9actpb 5): peHTreHOrpaMMa M JIEKTPOPSHTI€HOTPaMMa JIETKHX.

3.4. PeHTreHOBCKasi KOMITBIOTEpHAss TOMOTrpadus: MPUHIHUI CO3JaHUS PEHTTEHOBCKOTO
N300paKeHNs OPraHoOB M TKaHEH C MOMOIIBIO

5BM.

JIeMOHCTpAallMOHHBIN MaTepHal:

Cunaiin Ne 8 ( 7,9acth 5) : uccinenoBanue Ha KOMIIBIOTEPHOM ToMorpade.

Cnmaiin Ne 9 ( 41, yacTh 2 ) : NPHUHIMI PEHTITCHOBCKON KOMIIBIOTEPHO# TOMOTrpaduu
(cxema):

1) peHTreHOBCKast TPyOKa;

2) pama ['eHTpu;

3)A1eTEKTOPBI UBITYUYCHUS , AIEKTPOHHBIN OJIOK;

4) OBM,;

5) BUJICOKOHTPOJIBHOE YCTPOMCTRO.

[IpeumymiecTBO  PEHTT€HOBCKON  KOMIbBIOTEpPHOM TOMorpaduu 1mepes; OOBIYHBIM
PEHTTCHOJIOTUYECKUM HCCIIETIOBAaHHEM:

- BBICOKAs! YYBCTBUTEIHHOCTH, TIO3BOJISIFOIIAS OTIH(PPEPEHINPOBATH OTIAIICHHBIE OPTaHbI
¥ TKaHW JPYr OT Jpyra mo IUIOTHOCTH B mpexaenax a0 0,5% ; Ha oOBIYHBIX pPEHTreHOTpaMMax
3TOT IToKaszarenb cocrasiisier 10-20%;

- KOMIIBIOTEpHass ToMorpadus TO3BOJSET IMOJYYUTh H300paKEHHE OpPraHoB U
MATOJIOTMYECKMX OYaroB TOJBKO B IIOCKOCTH HCCIEIyeMOTO cpe3a, 4YTO JIaeT YETKHe
M300paKeHUs] OPTaHOB W IMATOJOTHYECKUX O0YaroB 0€3 HACIOCHWS, JISKAIIUX BBHIIIE U HUXKE
00pa3zoBaHwmii,



- KOMITbIOTEpHasi ToMOorpadus AaeT BO3MOXHOCTH IMOJYYUTh TOYHYIO KOJIHYECTBEHHYIO
uH(popMaLMI0 O pa3Mepax M IUIOTHOCTU OTJENbHBIX OpPraHOB, TKaHEH M MNATOJOTMYECKHX
00pa3zoBaHwmii,

- KOMIBIOTEpHass TOMOTpadusi MO3BOJSAECT IOJYYUTh TOMOTPAMMEI, T.€. TPOJIOJIBHOE
M300pakeHUE UCCIIeyeMOil 00IacTH.

TomorpaMMbl UCHIOIB3YIOTCS 1711 YCTaHOBJICHUSI MPOTSHKEHHOCTH M1aTOJIOTMYECKOro ovara
U OTpefieNieHUs] KOJIMYECTBA CPE30B.

- IUIAHKPOBAHKE JIy4eBO# Tepanuu ( coCTaBieHHUE KapT OOJIydCHHUS U pacyeTa J103).

JIeMOHCTpAallMOHHBIN MaTepHal:

Cuaiin Ne 10 ( 44,4.2) koMIbIOTEpHAs TOMOTPadUsI 10 HKEITYI0OUHOM JKEIIe3bl.

5. CneunanbHble METO/Ibl PEHTT€HOJIOTUYECKOTO HCCIIEI0BAHUS.

3.5.1.TToHsTHE €CTECTBEHHOTO M NCKYCCTBEHHOTO KOHTPACTUPOBAHHS.

3.5.2. KonTpacTHble Cpe/ICTBa B JUATHOCTUYCCKOM PaIMOJIOT HH.

3.5.2.1. Tlo3uTHBHBIC KOHTPACTHBIC BEIIECTBA. - BOJOPACTBOPHUMBIC IOJICOIEPIKANITIE
KOHTpPACTHBIE BEIECTBA,

- MacJsHbIE HOJICOAeprKalle PEHTI€HKOHTPACTHBIE CPE/ICTBA;

- OapueBble KOHTPACTHBIE CPEJICTBA,;

3.5.2.2. HeratuBHbIE KOHTpPACTHBIE CpeaCTBa ( BO3MYX, KHCIOPOI, 3aKKCh a30Ta, JBYOKHCH
yriaepoia).

3.5.2.3. CiocoObI BBEZICHUST PEHTI€HKOHTPACTHBIX CPEJICTB.

JIeMOHCTpalMOHHBIN MaTepHal:

Cmaiimz Ne 11 ( 19,4.5) : KOHCTpacTHpOBaHHME MHINEBOJA Pa3HBIM KOJIUYECTBOM
KOHTPAaCTHOM MaccCBhl;

Cuaiin Ne 12 ( 30,4.6): yporpadusi.

Cuaiig Ne 13 ( 26,4.6) pa3ayBaH#e BO3yXOM TOJICTOM KHIIIKH.

4. YacTHbIe METO/Ibl PEHTI€HOJIOIMYECKOT0 UCCIIE0BAHUS

4.1. DNeKTpPOHHO-ONTUYECKOE YCUIICHUE.

4.2. dnrooporpadus.

4.3. [IpononpHas ToMorpadus.

4.4, Metoapl perucTpanuu KoJeOaTeNbHBIX JBHKEHWHW CTEHOK TIOJbIX  OPraHoB:
pPEHTreHOKUMOTrpadusi, SIEKTPOPEHTTeHOKUMOTrpadus.

JIeMOHCTpAaLlMOHHBIN MaTepHal:

Coaiig Ne 14 ( 39 ,4.6 ): dmmrooporpadust. [Tpunitun metoauku ( cxema).

Coaiin Ne 15 ( 34,4. 2) : nIpUHIUIT IPOJIOTIBHOM PEHTTEHOBCKOH TOMOTpaduu.

Coaiin Ne 16 ( 35,4.11) : Tomorpammsl jerkux (912,4.5).

Cuaiin Ne 17 ( 13,4.5) : anextpokumorpadus cep/ia u KpyImHbIX COCY/IOB.

4.5. JlurutanpHasi peHTreHorpadus.

4.6. PeHTreHoimaneBTHKa.

JIeMOHCTpalMOHHBIN MaTepHal:

Cmaiin Ne 18 (47, 4. 2) . pEHTTEHOXHPYPIHUECKOE HCCIICA0BaHHE OOJLHOTO B
peHTreHanruorpaduyeckom kabuHere.

5. Pagnonyxnmanas quarsoctuka 13 MuH.

- paauorpadus;

- paauoMeTpus;

- cuuHTUrpadus;

- paauoJIoTu4ecKas OMOXUMHS,

- SMUCCHOHHAsI KOMITBIOTEpHAsT TOMOTpadus;

- MO3UTPOHHAS! KOMITBIOTEpHAsI TOMOTpagusi.

5.1. PannodapmaneBruueckue npenaparsl.

5.2. [TpuGops! A paAMOHYKIMAHON TUATHOCTHKH.

JIeMOHCTpalMOHHBINA MaTepHal:



Cmaiig Ne 19 ( 15,u4.1 ): paguoMeTpHUYECKOE HCCICIOBAHKE, OMPEICICHNE HAKOIUICHUS
P®II B muToBHIHOM Kelese.

Cmaiig Ne 20 ( 17,4. 1) : paIHOHYKJIMIHOE UCCIICTOBAHKE JIETKHUX.

Coaiig Ne 21 ( 18,4.1): paauoHyKIHAHOE HCCIEIOBAHUE C TOMOIIBIO FaMMa-KaMephl.

Coaiin Ne 22 ( 20,4. 1): CMHTHIPAMMBI JISTKHX B HOPME.

Cuaiig Ne 23 ( 21,4. 1): MHOKeCTBEHHbIE Ie(DEKThI B M300paKECHHUHU JICTKUX.

Coaiig Ne 24 (28 ,u. 2) : mpuHIMIT PaAUOKOHKYPEHTHOTO aHaiu3a ( cxema).

6. VYupTpasBykoBOe HCCIEeIOBaHHE OOJBHOTrO. [IpHHIMIIEI W  JIMAarHOCTUYECKUE
BO3MOXHOCTH MeToa. 15 MuUH.

6.1. Tuner Y3U n3o0paxenwmii : A, B, M, 1.

JIeMOHCTpalMOHHBIN MaTepHal:

Comaiig Ne 25 ( 8,4. 1): ynbpTpa3ByKoBO€ H300paKEHUE JKETUHOTO My3bIPS.

7. MarautHO-pe3oHaHcHast Tomorpadus. [IpHHIMT U TUArHOCTUYECKHE BO3MOYKHOCTH
metosa. 10 MuH.

7.1. ®akTOophl MArHUTHO-PE30HAHCHON TOMOTrpaduu:

- IPOTOHHAS IJIOTHOCTH;

- T1 - Bo3Bpat M-BekTopa BIOJIb MIPOIOJIHFHON OCH MarHUTHOTO TIOJIS.

- T2 - Bo3BpaT M- BeKTOpa B INIOCKOCTH, IEPIEHINKYISIPHONH MarHUTHOMY

TOJTIO.

- OBM peKkoHCTpyKLUS.

JIeMOHCTpAaLlMOHHBIN MaTepHal:

Cunaiig Ne 26 (45,4. 2) : MPT rosioBHOTO MO3ra.

Cuaiig Ne 27 (46 ,4.2): MPT BepxHero oT/iela ;KHBOTA.

8. TermnoBoe nzoOpakeHue. 5 MuH.

[TpuHIMT 1 AMarHOCTHYECKUE BO3ZMOKHOCTH METO/IA.

JIeMOHCTpAallMOHHBIN MaTepHal:

Cuaiin Ne 28 (2,4. 1): nuctaHuMoHHas TepMoTpadusi MOJIOYHOM HKee3bl.

Cuaiin Ne 29 (6, 4. 1): ToMOrpaMMbl HIDKHUX KOHEYHOCTEH;

Cmaiig Ne 30 (7,u4. 1): Tomorpamma Ta3a. MeracTa3sl MEJIaHOMBI B JIEBYIO IMaXOBYIO
o0nacTb. 30Ha TUIIEPTEPMUHU.

9. BAKJIFOUEHMUE: B 3aki1r0ueHUN 1O T4EPKUBACTCS POJIh JTyIeBON
JMarHOCTHKH B MTPAKTHKE.



TEKCT JIEKLIMA

O0mMe NPUHIMIIBI BU3YAJTU3AUNHM MeIUIIUHCKUX U300pakeHUi

Haunboslee mmpoko JUisi BU3yalIM3allMd HEMPO3PAYHBIX M HEAOCTYIHBIX MPSIMOMY
HAOJIOJICHUI0 aHATOMUYECKUX OpPraHOB U CHCTEM HCIOJIb3YIOTCS  DJIEKTPOMAarHUTHbBIE
U3Iy4YeHus. B HacTosiee BpeMsi H3BECTHBI AJIEKTPOMArHUTHBIE W3ITYYEHUS C JUTHHON BOJHBI OT
JeCSITU MUJUTHAPAHBIX J10JIEH MUJUTUMETPA JI0 COTEH KUJIOMETPOB.

Iupokas ob6nacte snektpoMarautoro wu3nydenuss (0,001-10 HM) TpUHAUICKUAT
PEHTTCHOBCKUM JIydaM. PeHTreHoIMarHocTMka - pPacHpOCTPAaHEHHBIH BHUI MEIUIIMHCKOM
MHTPOCKOMMH. B HacTosimiee BpeMsi B MEITUIIMHE C MMOMOIIBIO PEHTTEHOBCKUX JIy4ed MOIYydaroT
oxojio 90% Bcex BU3yalM3UpyeMbIX H300paxenuil. Mzmydenue, co3maBaeMoe pagioakKTUBHBIMU
BEIIECTBaMH, TaMMa-M3JIydeHHe, TPUHATO PAacCMaTPUBATh KaK IMOTOK YaCTHI], TaK KaK y HEro
0oJiee OTYETIMBO BBIPAXKEHBI KOPIYCKYJIIpPHbIE CBOMCTBA, a HE BOJHOBBIE. PaanounsoTornHas
JIMarHOCTHKA, KOTOpas OCHOBaHA HA BH3YAJIM3allMU HW300pakeHUH, (QOPMHUPYEeMBIX Tramma-
KBaHTAaMH DPAJHOHYKIUIOB, MIMPOKO IPHUMEHSETCS TNMpH (YHKIMOHAIBHBIX HCCICIOBAHUSAX,
JTMArHOCTHKE Psijia 3a00JIeBaHUM.

bonbiine BO3MOXHOCTH cojepkaT B cebe pe3oHaHCHble 3¢ ¢eKThl, HAONIOAECHUS B
BEILIECTBE - AJICPHBII MArHUTHBIN PE30HAHC.

[llupokoe mMpUMEHEHHE B MEIUIIMHE HAILIO 3BYKOBHICHHE - COBOKYITHOCTH METOJIOB
CPEICTB AJIsl MOJIYYEHHUS ONTUYECKOr0o M300pa’keHUsl YAbTPAa3BYKOBOIO MOJISl, BOSHUKAIOLIETO B
pe3yibTaTe B3aMMOICUCTBUS YIIPYIHX aKyCTHUECKUX BOJIH B 00bekTa. [lo mepuonam BoiH oT 1
MM 10 10 KM yabTpa3ByK COBIIAJAET C PaJNOIUAIA30HOM.

JIroboe wu300pakeHHEe TPHOOPETaeT CMBICA B pe3ylbTaTe €ro aHajim3a 3pUTETHHOU
CUCTEMOM M MOCIEeAYIOUIe HHTEepIpeTalii Ha OCHOBE CBEJCHHI O XapakTepe B3auMOJIeHCTBUS
(Gu3MYECKOTO MOJIS U U3y4aeMOro 0ObeKTa.

B akrax BH3yanuzanuu ¥ aHaJIM3a MOJYyYEHHOTO M300pakKeHMsI Y4aCTBYIOT UCCIIETyeMbII
00BEKT, KOTOPBIH MOAYIUPYET HapaMeTpbl BU3YaIH3UPYEMOTO (U3UYECKOro MOJIsl, CUCTeMa
BU3YyaIN3al[MK U300paKCHUS U 3pUTEIIbHBIN aHaM3aTop HabmroneHus ( Bpaya, ornepaTopa).

[Ipowmenmiee oTpa)keHHE WIM HCIYCKAEMOE HCCIEAYEMbIM OOBEKTOM H3IIydeHHUE
MIPOMOAYJIUPOBAHO MO OJIHOMY WJIM HECKOJBKUM IIapaMeTpaM CBONCTBAMH HCCIIELYEMOIO
00BEeKTa U COJCPKUT OIpeleieHHY0 HHpopMaluio o HEM. [IpocTpaHcTBeHHOE pacnpe/esenne
MoJIsl M3JydeHHs] 00beKTa mpeoOpa3yercss YCTPOWCTBOM BHU3yajdM3allUd B AaHAJOTUYHOE
IIPOCTPAHCTBEHHOE PACIIPEIETICHHE CBETOBOIO MOTOKA, IPKOCTh UJIU LIBET KOTOPOTO U3MEHSIETCS
OT DJJIEMEHTa K DJJIEMEHTY H300pa)K€HUs B 3aBUCHUMOCTH OT MOJIYJIHPOBAHHBIX OOBEKTOM
mapamMeTpoB 1mojs. BakHO mMOgUepKHYTH, UYTO TIpu J0OOM crocobe mpeoOpa3oBaHUsA
HEBUJIUMOIO U300paXeHHUsT B ONTHYECKOE IMIOCIIEHEE HE MOXET cojAepKaTrh OoJblle
nHpopManuu 00 OOBEKTE HCCIEAOBAHUSA, YeM HMCXOAHOE H300paxkeHue, cHOPMHUPOBAHHOE B
HEBUAUMOM (pr3mueckoM Tojie. BxogHoe w BBIXOJHOE M300paKEHHsI CHUCTEM BU3yaH3allHH
XapaKTepU3yeTcsl  CIEAYIONMMH  WH(GOPMATHBHBIMH  TapaMeTpaMHu.  T€OMETPHYCCKHUMH
pa3Mepamu, JETaJbHOCTbIO, PE3KOCThIO, IMOABMKHOCTHIO, KOHTPACTOM, HWHTEHCHUBHOCTHIO B
0esnom (4epHOM), OTHOLIICHUEM CUTHAJ/IIYM M CLIEKTPOM ( IIBETOM ) J€Talieii H300paKeHUsI.

PenTreHoBckoe M ramma - W3NYYEHUs SBISIOTCS HanOoJee paclpoCTPaHECHHBIMHA BHIAMH
W3IYYCHUS, TPU TOMOIIA KOTOPHIX IIOJIy4alOT CBETOBBIE HM300paXKCHUS B MEIMIIMHCKOM
muarHoctuke. [lomydeHne CBETOBBIX H300paKEHWH MOYKHO OIHCATh C TOMOIINBIO IIETIOYKH
npeoOpa3oBaHMii BUjia

g® g, - hvi® hvy, Tie

O - KBaHTBI pab0OYero Mmy4yKa M3JIydeHUs] HCTOUHUKA;

Oh - KBaHTBl PATUAIMOHHOTO M300paKEHMs, T.e. H300pakeHus, CHOPMUPOBAHHOTO
U3JIy4YE€HUEM B pe3y/bTaTe B3aUMOJICHCTBUS paboyuero my4ka ¢ ocinadistoueii cpeou;

hvi - ¢ortonbl (KBaHTBI), KOHBEPTHUpYEMbIC IEPBUYHBIM IMpeoOpa3oBaTeIeM
“MOHM3HpYIOIIEee U3TyYeHUE - CBET |

hvy, - hoToHbI N300paXkeH s, HEOCPEACTBEHHO BOCIIPUHUMAEMbIE IJ1a30M YeJIOBeKa.



Pagnanuronnoe u3oOpakeHue B OOJBIIMHCTBE CIIy4aeB MPEACTaBiseT CcOOOM KapThbl
HUHTETpaIOB KOA(h(OUIIMEHTOB OCiIabaeHusT PEHTTEHOBCKOTO M3IYYCHHUS H3Ty4daeMOW CpeloH,
KOTOpbIE 3aBUCAT OT €€ XUMHUYECKOro cocraBa U (uznueckoro cocrosnus. llostomy B
paZvallMOHHBIX M300paKEHUsIX B OCHOBHOM IpejcTaBiieHa Mopdosoruueckas HHPOpMAIUs.
Hanpumep, peHTreHOBCKMH CHUMOK TpyAHOH KIETKH JaéT B OOJBIIMHCTBE CIy4yaeB
nHpopmalro 00 aHATOMUYECKOM CTPOEHUH OpraHoB yejoBeka. OJIHAKO B 4acTU M300pakeHU
coaepxutrcs wHbopMamus O (U3HUOJIOTHUYECKOM COCTOSHHHM OpPraHOB 4YeJIOBEKa. Tak, eciu
MALMEHT MHTAJIUPYET BO3AYX, COJEpKAIIUKA HYKIIHU] 133%e, 10 B 3TOM Cllydyae BapHalldu
pacnpeneneHuss HYKIWAa B JIETKUX OyAyT JaBaTh HH(OpPMalMIO O MPOCTPAHCTBEHHBIX
XapaKTepUCTUKaX BO3AYLIHOTO IMOTOKAa B JIETKUX. YKa3aHHOE paclpeiesieHue MOXET ObITh
BU3YaJIIM3UPOBAHO MPU MOMOIIH FraMMa-U3JIyuyeHusl, UCITYCKaeMOIr0 KCEHOHOM.

Kak u mo0yro cucremy nepenayud MH(GOpMAIMM CUCTEMY DPAJUALMOHHOW JTMArHOCTHUKHU
MOXXHO IIPEJICTaBUTh B BHJI€ IPOCTPAHCTBEHHO-BPEMEHHOTO (MIbTPA, COCTaBICHHOTO U3
HECKOJIbKUX KacKaJloB:

1) kackaza reHepalud HOHU3UPYIOLIEro u3iydeHHs (PEHTICHOBCKash TpyOka, ramma-
WCTOYHHK WJIH PAJAUOHYKITHI);

2) Kkackaza MOJIYJISIMH, KOTOPBIA IMPEJCTaBIISACTCS HEPABHOMEPHOCTBIO HCCIIEIyeMOTO
o0beKTa WJIM NPOCTPAHCTBEHHO-BPEMEHHOW Bapualuedl paclpeseleHnsl paJuoHYyKIuaa B
OpraHax MalHeHTa,;

3) kackaza aerekrepupoBaHus ( KaHAJIa PErUCTPALUH PATUAllMOHHOTO U300paKEeHNU);

4) kackaja nmpeoOpa3oBaHUs B CBETOBOE H300PAKEHHE U €r0 TUArHOCTUYECKOM OIICHKH.

[IpesncTaBaeHHBIM BBINIE KackagaM COOTBETCTBYIOT Mpoliecchl: 1) reHepais u3IyqdeHus,
ero 2)B3aMMOJICHCTBUSI C OpraHam mnaimeHta W 3) (GOPMHUPOBAHUS PATUAIOHHOTO
n300pakeHusi, Ipeodpa3oBaHKe MOCICTHErO B CBETOBOE, 4) MPOCMOTP CBETOBOTIO M300paXKEeHUS
1 ero npodeccuoHanbHas OICHKA.

[lepBrie Tpu mpouecca UMEOT (U3UKO-TEXHUYECKUH CMBICH, XOTS HEKOTOpble M3 HHX
CBs3aHbl C (PU3MOJIOTUYECKUMHU (YHKIMSMHU OpraHa WM aHAaTOMHYECKON CHCTEMbI MallUeHTa;
YeTBEepPThI, MOMUMO (U3HUECKUX MPoOJieM, BKIOYAET U (PU3HOJOTUYECKHE, CBS3AHHBIE CO
3pUTENbHBIM almaparoM peHTreHojiora. [latelii mpomecc - uyucTto NpoecCUOHATBHBIA -
3aKJIIOYAeTCsl B TOM, 4YTOObI M3 BCEro MHOrooOpasusi OTOOPa)KEHHBIX JeTajieil B CBETOBOM
M300paXEHUM BBIICIUTh HEOOXOJMMBIE, PYKOBOJCTBYSCH OIBITOM U 3HAHUEM JIPYIHX
KIIMHUYECKUX JAHHBIX, IOCTaBUTh MIPaBUIIbHBIN AUArHO3.

PenTrenosnornueckne MeToabl Mccae10BAHUS

Pentrenonorus kak Hayka Oeper cBo¢ Hadaio oT 8 HosOps 1995 r., xorma Hemerkuit
¢uzuk npodeccop Bunbrensm Konpan PeHTreH oTKpbLI Jy4M, BIIOCIEICTBUU HAa3BAaHHBIE €rO0
nMmeneMm. Cam Pentren HazBanm ux X-mydamu. JTO Ha3BaHHME COXPAHWIOCH HA €r0 POJMHE W B
CTpaHax 3armaja.

OcHOBHBIE CBOMCTBAa PEHTT€HOBCKUX Jy4ei

1.PeHTreHoBCKHE JIydHd, UCXOIs U3 (OKyca PEHTTEHOBCKON TPYOKH, PacHpOCTPaHSIOTCS
MIPSIMOJIMHENHO.

2. OHM HE OTKJIOHSIIOTCS B JIEKTPOMArHUTHOM TIOJIE.

3. CKOpOCTb pacrpoCTpaHEHHS UX PABHIETCS CKOPOCTH CBETA.

4. PeHTreHOBCKHE JIy4d HEBHMJIMMBbIE, HO MOTJOUIAsiCh HEKOTOPHIMU BELIECTBAMH, OHU
3aCTaBSIOT MX CBETUTHCS SIPKUM 3€JIEHOBATBIM CBETOM. OTO CBEUEHHE Ha3bIBAETCS
(roopecieHIe, OHO JIEKUT B OCHOBE PEHTI€HOCKOTINH.

5. PentrenoBckue nyun obGnagaioT ¢otorpaduueckum aericrsueM. Ha 3tom cBoiicTBe
PEHTI€HOBCKUX JIyded OCHOBBIBAeTCs peHTreHorpadus (oOLICTPUHATHI B HACTOSIIEE BpEMs
METOJ MPOM3BOJACTBA PEHTTCHOCHUMKOB). DJTO MO cyiiecTBy ¢Gororpadus mpu MOMOIIU
PEHTIE€HOBBIX JIy4eil.

6. PenTreHoBckoe m3mydeHHe 00agaeT MOHM3HPYIOMIMM JICHCTBHEM M MPHIACT BO3IYXY
CIOCOOHOCTH MPOBOAUTD EKTpUUECKUil Tok. Hu BuaMMbIE, HU TEIUIOBbIE, HU PaJIMOBOJIHBI HE



MOT'YT BBI3BAaTh 3TO sBJIeHHE. Ha OCHOBE 3TOro CBOMCTBAa PEHTIEHOBCKOE HM3IIy4y€HHE, KaK U
M3JIy4CHHE PaJUOAaKTHUBHBIX BEIIECTB, Ha3bIBAKOTCS HOHU3UPYIOIINM U3Jy4YECHUEM.

7. BaxxHoe CBOMCTBO PEHTT€HOBCKUX JIyded - HX HPOHHUKAIOMIAs CIOCOOHOCTh, T.€.
CIOCOOHOCTh CBOOOJHO IPOXOAUTH 4Yepe3 Teso U mpeamersl. IIpoHukaromas crnocoOHOCTb
PECHTICHOBBIX JIy4ueil 3aBUCHT OT KadecTBa Jiyuedl. YeM Kopoue JJIMHA PSHTICHOBBIX Jydel (T.e.
YeM JKEeCTYe PEHTICHOBCKOE M3JIyYeHHE), TeM TIIyO)Ke MPOHUKAIOT 3TH JIydd ¥ Hao0OpOT, 4eM
JUTMHHEE BOJIHA Jiydeil (ueM Msirde u3aydeHue), TeM Ha MEHbBIIYIO TNTyOHMHY OHU MPOHHUKAIOT, OT
o0bemMa HccaenyeMoro Tena: 4YeM ToJle 0ObEeKT, TEM TpyJIHEe PEHTT€HOBBI Jy4YH “IPOOUBAIOT"
€ro.

[Iponukaromasi ciocOOHOCTb PEHTIEHOBCKHUX Jy4eil 3aBUCUT OT XMMHYECKOIO COCTaBa U
CTpOEHHUsl uccieayeMoro Ttena. Yem Oomblle B BELIECTBE, IOABEPraeMOM JIEHCTBHIO
PEHTIE€HOBBIX JIY4€i, aTOMOB 3JIEMEHTOB C BBICOKMM aTOMHBIM BECOM M IOPSIKOBBIM HOMEPOM
(mo Ttabmmme MenneneeBa), TeM CHIbHEE OHO IMOIJIOIIAET PEHTTCHOBCKOE H3JIyYCHHUE H,
Hao00OPOT, YEM MEHBILIE aTOMHBIHM BEC, TEM MPO3payHee BEIIECTBO Ul 3TUX Jiyuel. OObsicHEeHne
3TOrO SIBJICHUSI B TOM, YTO B DJIEKTPOMArHUTHBIX KOJIEOAHUSX C OYEHb MaJOW JJIMHOW BOJIHBI,
KAaKOBBIMU SIBJISIFOTCSI PEHTT€HOBCKHE JIy4H, COCPEIOTOUEHA OOJIbIIIasi SHEPTHU.

8. Jlyum PentreHa o0mamaloT akTHUBHBIM OHOJIOTHYECKMM JeiicTBueM. [Ipu 3ToM
KpUTHYECKUMHU cTpyKTypamu siBiisitores JJHK u memOpaHb! KiieTKu.

HeobOxomuMo yuuThIBaTh €lle OJHO OOCTOSITENbCTBO. PEHTTEHOBBI JIydd HOAYUHSIOTCS
3aKOHY OOpaTHBIX KBaJpaToB, T.€. HMHTEHCUBHOCTb PEHTTEHOBCKUX Jiydyell 0OpaTHO
MIPONOPLIUOHAIBHA KBAJIPATy PACCTOSIHUS.

[Mamma-nmyun 06s1ajatoT TAKMMU K€ CBOMCTBAMH, HO 3TU BUbl U3ITYYEHHUH pa3IndaroTcs 1o
croco0y MX IMOJY4YEHHUs: PEHTTCHOBCKOE U3JIYyYeHHE [OJY4aloT Ha BBICOKOBOJIBTHBIX
NIEKTPUYECKUX YCTAHOBKAX, 4 FTaMMa - H3JIyd€HHUE - BCIEACTBUE pacnaaa saep aTOMOB.

Memoowvt penmezenon02uueckoz0 uccie006anus ENATCs Ha OCHOBHBIC M CIICLHUANIBHBIE,
yacTHele. K  OCHOBHBIM METOAAM  PEHTIE€HOJIOTMYECKOTO  MCCIEIOBAHHS  OTHOCSITCH:
penmeaenozpaghus, penmeeHoCKonuUs, 21eKmpopeHmeeHo2papus, KOMNbIOMepHas peHmM2eHOBCKAs.

momozpagusi.
Peumeenockonusa - npocBednBaHUE OPraHOB U CHCTEM C IPUMEHEHHEM PEHTTEHOBCKHUX
aydeil. PeHTreHockomnusi - aHaTOMO-(QYHKUIMOHAJIbHBI METOJ, KOTOPBIM IpEeaoCTaBIIsIeT

BO3MOYHOCTb U3y4EHHSI HOPMAJIbHBIX U MMAaTOJOIMYECKUX MPOLIECCOB U COCTOSIHUI OpraHu3ma B
LEJIOM, OTJENbHBIX OpPraHOB W CHUCTEM, a TaKkKe TKaHeW [0 TEHEBOM KapTHHE
(bIroopecIupyomero KpaHa.

[MpeumyiecTBa: a) MO3BOJSIET HCCICIOBATh OOJBHBIX B PA3JIUYHBIX IMPOCKIHIX |
MO3ULHUAX, B CHJIy YE€ro MOKHO BbIOpaTh IOJIOKEHHE, IPU KOTOPOM JIy4dllle BBISBIISETCS
MaToJIOTHYECKOe TeHeoOpa3oBaHue; 0) BO3MOXKHOCTh M3ydeHHs (YHKIMOHAIBHOTO COCTOSIHHUS
psla BHYTPEHHUX OPraHOB: JIETKUX, NPU Pa3IUuYHbIX (a3ax AbIXaHUs; MyJIbCAllMIO CepALa C
KPYIHBIMH COCYJaMHU; B) TECHOC KOHTAKTHPOBAHHE Bpada-peHTICHOJIOTa C OOJBHBIMH, YTO
MO3BOJISICT JIOTIOJHUTh PEHTTEHOJIOTHYECKOE HCCIICIOBAHNE KIMHHUYSCKUM (Maibharus o1
BU3YaJIbHBIM KOHTPOJIEM, ICJICHANIPABJICHHbII aHAMHE3) U T.]I.

HenocraTku: cpaBHUTENBHO OOJIbIIAs JIydeBast HAarpy3Kka Ha OOJIbHOTO U 00CTYKUBAIOLIUI
IepcoHal; Majas IHpPOIYyCKHas CIIOCOOHOCTh 3a pabouee Bpems Bpaya; OrpaHUYEHHbIE
BO3MOXHOCTH TJ1a3a UCCIIEJOBATENS B BBISIBJICHUN MEJIKUX TEHEOOPa30BaHUM U TOHKUX CTPYKTYP
TKaHed u T.1. [lokazaHus K peHTT€HOCKOIIMU OTPAHUYEHBI.

Peumeenoepagpuss -  Poroch€MKa  MOCPEACTBOM  PEHTTEHOBCKHX  Jydedl. [lpm
peHTreHorpaguu CHUMaeMblii OOBEKT JOJDKEH HAaXOJUThCS B TECHOM CONPUKOCHOBEHUH C
KacceTou, 3apspkeHHON IUIEHKOW. PeHTreHoBckoe u3NydyeHHe, BBIXOAdAIEe U3 TpYyOKH,
HAIPABJISIOT MEPICHIUKYISIPHO HA HIEHTP TUIEHKH Yepe3 CepeMHy 00beKTa (PacCTOsIHUE MEKITY
boKycoM U KOXKeil 00apHOTO B 00BIUHBIX yciaoBusx paborel 60 - 100 cm.) HeoGxomumbim
OCHAILEHUEM JUIsl PEHTreHorpauu SBISIOTCS KacCeTbl C YCHJIMBAIOLIIMMHU 3KpaHaMH,
OTCEMBAIOIME PEIIETKH W CIelUalbHas PEHTIeHOBCKas IUleHKa. KacceTsl paenmaroTcs H3



CBETOHENPOHUIIAEMOT0 MaTepuaia M MO BEJIWYMHE COOTBETCTBYIOT CTaHAAPTHBIM pa3Mepam
BBIITyCKaeMO# peHTreHoBckoit ieHku (13 x18, 18x24, 24x 30, 30x40 u 35x35 cm u np.).

YcwnuBaromue AKpaHbl MpeJHA3HAUYEHbl ISl YBEJIMYEHHUS CBETOBOrO  3ddekra
PEHTTEeHOBBIX Jy4eil Ha doTomneHky. OHM HpPEICTaBISIIOT KAPTOH, KOTOPBIM MPOIMUTHIBAETCS
CHEIUaIbHbIM JFOMUHOQOpPOM (BosTB(paMO-KHCITBIM KaJIbIIEM), oOnanaromui
(bIroOpeCcIUPYIOUM CBOMCTBOM TIOJI BJIMSHHUEM PEHTICHOBBIX Jiyued. B Hacrosmee Bpems
IIMPOKO IMPUMEHSIOTCS 3KpaHbl C JIIOMMHO(OpaMH, AKTUBUPOBAHHBIMHU PEIKO3EMEIbHBIMU
3JIEMEHTaMU: OpOMHJIOM OKHCH JIaHTaHa U CYJIb(MUTOM OKUCH rajoiauHus. OueHb XOpOILUM
K03 PuIMeHT mosie3HOro NEeHUCTBUS JTIOMUHOGOpPA PEIKO3EMEIbHBIX JJIEMEHTOB CIIOCOOCTBYET
BBICOKOW CBETOYYBCTBUTEIBHOCTU 3KPAaHOB U OOECIIEYMBAET BBICOKOE KayeCTBO M300paKEeHUS.
Cy1iecTByIOT 1 crelaibHbie kpanbl — Gradual, koTopsie MOTYT BBIPABHHBATh HUMECIOLIHECS
pa3nuuus B TONIMHE U (WJIM) IUIOTHOCTH OOBEKTa CheMKH. MCrosb30BaHUE YCHIMBAIOIIMX
SKpaHOB COKpAILAET B 3HAYUTEIBHOM CTENEHU BPEMs SKCIIO3ULIMHU IIPU PEHTIeHOrpaduu.

Jis oTceuBaHMsI MSATKUX Jy4ell MEPBUYHOIO IMOTOKA, KOTOPBI MOXKET IOCTUTHYTh
IUIEHKH, @ TaKKe BTOPUYHOTO M3IIyYEHHsI, UCIIOJIb3YIOTCS CHEUAIbHbBIE TOJIBUKHBIE PEIIETKHU.
O06paboTka 3aCHATHIX IUIEHOK IpoBoAuTcs B doTonadoparopuu. [Iporecc o6paboTku cBOAUTCS
K IIPOSIBJICHUIO, NTOJIOCKAHUIO B BOJIE, 3aKPEIUICHUIO U TIIATEIbHONU MPOMBIBKE IJIEHKU B TEKy4del
BoJie ¢ mocueayrouiel cymkoil. Cyllika MJIEHOK MPOBOAUTCA B CYHIWIbHBIX IIKadax, 4To
3aHMMaeT He MeHee 15 MUH WM IPOUCXOTUT €CTECTBEHHBIM IYTEM, IPU 3TOM CHUMOK ObIBAaeT
rOTOBBIM Ha cieayromuil neHb. [Ipy ncnosib30BaHUU MPOSIBOYHBIX MAIIWH CHUMKH IOJIYYalOT
cpasy mocie wuccienoBanus. [IpeumymiectBo peHTreHorpaduu: ycTpaHseT HeA0CTaTKU
peHrenockonuu. Henocratok: uccieoBaHue CTaTUYECKOE, OTCYTCTBYET BO3MOYKHOCTb OLIEHKH
JBUKEHHS] 0OBEKTOB B IPOLIECCE UCCIIEOBAHMUS.

Onekmpopenmeenozpagus. MeToJl TONy4eHUsS PEHTTEHOBCKOTO H300pakKeHHsl Ha
MOJIYIIPOBO/IHUKOBBIX  IacTWHax. [lpuHuun Meroja: mpu  NONaJaHUM  Jiydyed Ha
BBICOKOUYBCTBHUTEJIbHYIO CEJICHOBYIO IUIACTUHY B HEW MEHSETCS DJEKTPUUECKUH MOTEHIUA.
CenenoBasi MJIaCTHHKA MOCKINAaeTcsa MOPOIIKOM Irpadurta. OTpuLaTeNIbHO 3apsKEHHbBIE YaCTHIIbI
MOPOIIKA MPUTATUBAIOTCS K TEM YydacTKaM CEJIEHOBOTO CJ0s, B KOTOPBIX COXPaHWINUCH
MOJIOKUTEIbHBIE 3apsA/ibl, U HE YJEp>KUBAIOTCS B TEX MECTaxX, KOTOPbIE MOTEPSUIM 3aps] MOJ
JEWCTBUEM PEHTTCHOBCKOTO HW3IYYEHHUS. DIEKTPOPEHTreHorpadus Mo3BOJSEeT B 2-3 MUHYTHI
MEepEeHecTH H300pakeHue ¢ IIacTHHbl Ha Oymary. Ha oaHol 1uiacTuHE MOXHO IPOU3BECTU
oomee 1000 cuumkoB. [IpeumymiectBo 3nekrpopeHTreHorpaduu: 1)  ObicTpoTa; 2)
SKOHOMHMYHOCTb. HenocTtaTtok: HEZOCTaTOUHO BBICOKAs paspellarolias CrIoCcOOHOCTh IpU
UCCJIEIOBAaHUU BHYTPEHHUX OpraHoB. MeToj| mpuMeHseTcss B OCHOBHOM IIpU HCCIIEJOBAHUU
KOCTEH M CyCTaBOB B TPaBMOIIYHKTax. B nocnenHee Bpems mpuMeHEHUe 3TOT0 MeToia Bce Ooliee
OTPaHUYMBAETCA.

Komnviomepnas  penmeenosckas  momoepagpuss  (KT). Co3maHne peHTTCHOBCKOMN
KOMITBIOTEPHOW TOMOrpaduu SBUJIOCH BaXKHEHIIMM COOBITHEM B JIy4€BOW JMAarHOCTHKE.
CBHUIETENBCTBOM ATOTO sIBIsieTCsl npucyxkaeHne HobeneBckoit mpemuun B 1979 r. u3BeCcTHRIMH
yuenbiMu Kopmakom ( CIIA) u Xaynchungom ( AHraus) 3a co3laHHE M KIMHHYECKOE
ucnsiTanusg KT.

KommnbrotepHass ToMorpadusi Mo3BOJISI€T H3Yy4UTh MOJOXKeHue, (opmy, pa3Mepsl u
CTPYKTYpPY Pa3iH4HbIX OPTraHOB, & TAKXKE UX COOTHOLIEHHE C JPYTUMU OpraHaMH U TKaHSMHU.

OcHoBoit juia  paspabotku u coznaHus KT nmocnyxuwinu — pa3iuyHble  MOJAETH
MaTeMaTH4YEeCKOW  PEKOHCTPYKIIMM PEHTICHOBCKOTO  HM300pakeHHs OOBEKTOB. Ycmexw,
nocturaytsie ¢ nomoupto KT B auarHoctuke pa3inyHbiX 3a00JI€BaHUM, TOCTYKUIM CTUMYJIOM
OBICTPOrO TEXHMYECKOTO COBEPIIEHCTBOBAHMS amlapaToB U 3HAYUTENIPHOTO YBEIMYEHHUS HX
mozeneil. Ecin nepBoe noxonenue KT umeno oauH nerexkrop, U Bpems Ui CKaHUPOBAHUS
cocraBisuio 5-10 MuH, TO Ha TOMOTPaMMax TPETHETO - YETBEPTOTO TOKOJICHUH MPH HAJTMYUH OT
512 101100 nmerextopoB U DBM 00JbIION e€MKOCTH BpeMs IS TOJydYeHHUS OJHOTO cpesa
YMEHBIIUIOCh J0 MHWIJIMCEKYHJ, YTO MPAaKTUYECKH IO3BOJISIET HMCCIEAO0BAaTh BCE OpPraHbl MU
TKaHW, BKJIKOYas cepaue M cocyasl. B Hacrosmee Bpems mnpuMmensercs cnupanbHas KT,



MO3BOJISIIOIIASL TPOBOJUTE MPOJOJIBHYIO PEKOHCTPYKLHIO M300pakeHUsl, HCCIeA0BaTh OBICTPO
MIPOTEKAIOIIKE MPOIIECCHI (COKPATUTEIBbHYIO (QYHKIIMIO CEP/IIia).

KT ocHoBaHa Ha MpUHIUIIE CO3/IaHUSI PEHTTE€HOBCKOTO M300pa)KEHUSI OPraHOB U TKaHEH ¢
nomompto OBM. B  ocnoBe KT nexutr peructpanuss peHTICHOBCKOIO —M3JIyuyeHUs
YyBCTBUTEJIbHBIMU JIO3UMETPUUECKUMU JeTekTopamu. IIpuHIMI MeTona 3aKiiouaeTcss B TOM,
YTO IOCJI€ MPOXOXKICHHS JIyuyed depe3 Tejo MallMeHTa OHM IONaJaioT HE Ha 3KpaH, a Ha
JETEKTOPHI, B KOTOPBIX BOZHUKAIOT AJIEKTPUUECKHE UMITYJIbChI, IEPEAAIOLINECS [T0CIIE YCUIICHUS
B OBM, rae no cnenuaibHOMY aITOPUTMY OHU PEKOHCTPYHPYIOTCS U CO3JAI0T M300pakeHHE
o0bekTa, KoTopblit u3 D9BM nonaéres Ha TenemonuTop. M3o00paxenue opranos u Tkanen Ha KT,
B OTJIMYHE OT TPAJAULMUOHHBIX PEHTTEHOBCKUX CHUMKOB, IOJY4YaeTCs B BHUJE IOINEPEYHBIX
cpe3oB. COBpeMEHHBIC YCTAHOBKH TMO3BOJIAIOT IOJIYYHTH CPE3bl TOJIIMHOH OT 2 10 8 MM.
PentrenoBckas TpyOka ¥ NpUEMHUK U3Iy4eHUsI ABMXKYTCSI BOKpYr Tena 6onbHoro. KT obnanaer
PAIOM MIPEUMYILECTB Mepe OOBIYHBIM PEHTI€HOJIOTHUECKUM UCCIIEI0BAaHUEM:

a) MPEXJe BCEro BBICOKOW YYBCTBUTEIBHOCTBIO, YTO MO3BOJISET OTAM(D(EpEeHIINPOBATH
OTIENIbHBIC OPTaHbl U TKaHU JAPYT OT JIpyra Mo IIoTHOcTH B mpenenax a0 0,5 %; Ha oObIYHBIX
PEHTIeHOTpaMMax 3TOT MoKa3zarenb cocraisier 10-20% .

0) KT mno3BosisieT moyiy4uTh W300paKCHHUE OPraHOB U MATOJOTMYECKUX OYaroB TOJBKO B
IJIOCKOCTH MCCIIEyEMOTO Cpe3a, YyTo NAET uéTkoe n300pakeHne 6e3 HaclI0eHus JIeKalUX BbIIIe
1 HIOKe 00pa3oBaHuil;

B) KT maér BO3MOXHOCTh MOJIyYUTh TOUHYIO KOJIMYECTBEHHYIO HH(POPMALIUIO O pa3Mepax
U IUIOTHOCTH OTJIEJIbHBIX OPraHOB, TKaHE! U MMaTOJIOTHYECKUX 00pa30BaHu;

r) KT mo3Bojsier CymuTh HE TOJBKO O COCTOSHMM H3y4aeMOro oOpraHa, HO H O
B3aMMOOTHOUIEHUH THAaTOJOIMYECKOro Ipolecca C OKPYKAoIMMHM OpraHaMd U TKaHSIMH,
HampuMep, HHBA3HUIO OIYXOJM B COCEAHHME OpraHbl, HaJM4Me JPYTrUX M[aTOJIOTHYECKUX
N3MEHEHNH,

1) KT mo3BosisieT MoiMyduTh TOMOTPAMMBI, T.€. MPOJOJIBHOEC M300paKEHHE HCCICAYeMOi
oOnactu HanoJo0He PEeHTI€HOBCKOIO CHUMKA, ITyTEM CMEIEHUsI O0JILHOTO B/I0JIb HEMOABMKHON
TpyOku. TomorpamMMbl HCIOJIB3YIOTCS JUIsl YCTAHOBJIEHHSI HPOTSHKEHHOCTH MATOJOTHYECKOTrO
ouara U OIpe/esIeHUs] KOJIUYECTBA CPE30B.

¢) IUIaHUPOBAHKE JYUYEBOM Tepanuu (COCTaBICHHUE KapT OOIyueHHS U PacyéT 103).

Hanubsie KT mMoryt ObITh MCHOJIB30BAHBI JJIs1 AMATHOCTUYECKOW IMYHKIIMH, OHA MOJXKET C
YCIIEXOM HIPUMEHSTHCS HE TOJIBKO JUISl BBISIBJICHHS IaTOJIOTMYECKUX HM3MEHEHWH, HO U Jyid
OlIeHKH 3 (EKTUBHOCTU JICUEHUS M, B YACTHOCTH, MPOTHBOOIYXOJEBOM TeEpanuu, a Takke
OTpe/iesIeHUE PELUIUBOB U COMYTCTBYIOIIUX OCIOXKHEHUI.

Juarnocruka ¢ nomomso KT ocHOBaHa Ha MPSAMBIX PEHTI€HOJIOTMYECKUX IPU3HAKAX, T.€.
OTpe/IeNIEHUU TOYHOM JIOKaJIU3aluu, (POpMbI, pa3MEPOB OTJIEIbHBIX OPTaHOB U MAaTOJIOIMYECKOTO
oyara 4, YyTO OCOOEHHO Ba)XHO, Ha IOKa3aTeNisiX IUIOTHOCTH Wiu abcopOuuu. Ilokaszarens
abcopOLuy OCHOBaH Ha CTENEHMU MOIVIOMIEHUS WM OCJIa0JIeHHus Iy4YKa PEHTT€HOBCKOTO
U3JIy4yeHUs] TpHU MPOXOXKJIEHUH dYepe3 Teno dYenoBeka. Kaxnas TkaHb B 3aBUCHMOCTH OT
IUIOTHOCTH aTOMHOM Macchl MO-Pa3sHOMY IOIJIONIAET M3JIyu€HHUE, II03TOMY B HACTOSIIEE BpEMs
JUI KaKIO0W TKaHW M opraHa B HOopMme pa3pabortan kod3dduiment adcopounu (KA) mo mkase
Xayachumga. CormacHo 3tod mkane, KA Boael mpuaumaror 3a 0, koctw, oOnamaromue
HauOoJbIIeH MIOTHOCTRIO - 32 +1000, Bo3ayX, 00MaMafonii HAMMEHBIICH INIOTHOCTHIO, - 3a -
1000.

MuHnumanbHast BeJIMUMHA OIYXOJIU WM JPYroro MaTroJIorMyecKoro oyara, onpeaensieMoro
¢ momomipio KT, konebmercs ot 0,5 mo 1 cm mpu ycmoBum, yro KA mopakeHHON TKaHH
OTIIMYAETCS OT TAaKOBOTO 370poBoii Ha 10 - 15 e.

Kak B KT, Tak u npu peHTreHOJOTHYECKHX HCCIIEJOBAaHUSIX BO3HUKAET HEOOXOIUMOCTH
JUISE  YBEJIIMUEHUSI PA3pelIaloNIei  CIMOCOOHOCTH METOIWKH YCHUJICHUS HM300paKeHHS .
KontpactupoBanue npu KT mnpousBoauTcss ¢ BOJOPACTBOPUMBIMH PEHTTEHKOHTPACTHBIMU
CpeICTBaMH.



Metonuka “ycuneHus” ocyuiecTBisiercs nepQy3noHHbIM UM UH(QY3UOHHBIM BBEICHUEM
KOHTPAaCTHOTO BEILIECTBA.

Takue MeToibl Ha3bIBAIOTCS cneyuanbHuimy. Opraibl U TKAaHU YEJIOBEYECKOro OpraHu3ma
CTaHOBSTCS PA3JIMYHBIMU, €CJIM OHH MOTJIOUIAI0T PEHTTEHOBCKUE YU B Pa3IMYHON cTeneHu. B
(GU3MOJOrMYECKUX YCIOBUSAX Takas JuddepeHnranus BO3MOXKHA TOJIBKO IPU HAIUYUU
€CTECTBEHHON KOHTPACTHOCTH, KOTOPasi 00YCIOBIMBACTCS Pa3HUIICH B TNIOTHOCTU (XUMHYECKOM
COCTaBE 3THX OPraHOB), BEJIMYHMHE, MOJOXCHUH. XOPOIIO BBISBISIETCS KOCTHAs CTPYKTypa Ha
(oHe MATKUX TKaHEeH, cep/ilia U KpyIHbIe cOCybl Ha (OHE BO3AYLIHOM JIETOYHOU TKaHU, OJIHAKO
ero Kamepbl HEBO3MOXXHO BBIICIUTh OTACIBHO H T.A. (OpraHbl OPIOIIHOW IOJOCTH).
Heo0xomuMocTh U3y4eHUsI PpEHTT€HOBBIMU JTy4aMH OPraHOB M CHCTEM, UMEIOIIUX OJHMHAKOBYIO
IUIOTHOCTb, MPUBEJIO K CO3/IaHUI0 METOAMKH MCKYCCTBEHHOIO KOHTpacThpoBaHus. CyIIHOCTb
ATOM METOJAMKH 3aKJIF0YaeTCsl BO BBEJICHUH B UCCIIEAYEMBbI OpraH UCKYCCTBEHHBIX KOHTPACTHBIX
BELIECTB, T.. BEIIECTB, HMEIOLUIUX IUIOTHOCTh, PA3JIMYHYIO OT IUIOTHOCTH OpraHa u
OKpYKaIOILIEH €ero Cpeipl.

Pentrenokontpacthbie cpeactBa (PKC) npuHsATO moapa3esnsTe Ha BEIIECTBA C BHICOKUM
aTOMHBIM ~ BeCOM  (PCHTICHOINO3MTUBHBIC  KOHTPACTHbIE  BEIISCTBA) W HHU3KUM
(peHTreHOHeraTHBHBIC JIETKUE KOHTPACTHBIC BeliecTBa). KOHTpacTHbIC BEIIECTBA TOJDKHBI OBITH
0€3BpEIHBIMH.

Tsixkenble KOHTPACTHBIE BEIIECTBA, KOTOPblE€ MHTEHCUBHO MOIJIOMIAIOT PEHTI€HOBBI JY4H -
3TO: B3BECHU COJIEH TSDKEIBIX METAJIIOB - CEPHOKUCIIBIN Oapuil, IPUMEHSEMBIH JUTsl HCCIEI0BAHUS
XKKT. On He BcachlBaeTCsl U BBIBOJUTCS Y€pe3 €CTECTBEHHbIE IYyTH - BOJHBIE PAacTBOPHI
OpraHMYECKUX COEIMHEHUM Hoxaa - yporpaduH, BeporpaduH, OWIMTrHOCT, aHTHOTpaduH U Ip.,
KOTOpbIE BBOJATCA B COCYAHUCTOE PYCJIO, C TOKOM KPOBH IOIAJAal0T BO BCE OpraHbl U JAIOT
KpOME KOHTPAacCTUPOBAaHHS COCYQHCTOIO pycjla KOHTPAaCTUPOBAHHE JIPYIrMX CHUCTEM -
MOYEBBIJICIUTENbHOM, JKEIYHOTO TMy3bIps W T.JA., MacisHble pacTBOPbl OPraHU4YECKUX
coelMHEeHUH o/a - HOI0JUIIOI U JIp., KOTOPBIE BBOJSTCS B CBUILU U JTUM(PATUYECKUE COCY/IBI.

Heunonnsle BojopacTBOpuUMBIE  HOACOJEpXallde€ PEHTTCHKOHTPACTHBIE  CPEICTBA!
yJIbTPaBUCT, OMHHUIIAK, MMAaromnak, BU3UIIAK XapaKTEPU3YIOTCS OTCYTCTBHEM B XHMHUYECKOM
CTPYKTYp€ MOHHBIX TpYII, HHU3KOH OCMOJISIPHOCTBIO, YTO 3HAYUTEIBHO YMEHbILIAET
BO3MOXHOCTh NATO(PU3MOJOTMYECKMX pEAKIMH H TeM caMbIM OOYCJIOBIMBAETCA HHU3KOE
KOJIMYECTBO MOOOYHBIX 3(h(HEKTOB.

PenTreHoHneratuBHble WM OTPULIATEIbHbIE KOHTPACTHBIE BEILECTBA - BO3IYX, ra3bl ~HE
MOTJIOLIAIOT PEHTTEHOBCKUE JY4Yd M TOSTOMY XOPOILIO OTTEHSIOT HCCIIEyeMble OpraHbl U
TKaHH, KOTOpbIe 00J1a/1at0T GOJILLION MIIOTHOCTHIO.

HckyccTBeHHOE KOHTpPAacTHpOBaHHE MO CIOCOO0Y BBEACHUS KOHTPACTHBIX IIPErapaTroB
HOJIpa3/IeNAeTCs Ha:

1. BBesieHre KOHTPACTHBIX BEIECTB B MOJIOCTh UCCIEAYeMbIX OpraHoB (camasi OoJiblmas
rpynma). Crona otHocsites uccienoanusi JKKT, Oponxorpadus, uccieqoBaHus CBUILEH, Bce
BU/Ibl aHTHOTpa(UH.

2. BBeaeHume  KOHTPAaCTHBIX  BEIIECTB  BOKPYr  HCCIIEyeMBIX  OpraHOB -
PETPONTHEBMONIEPUTOHEYM, ITHEBMOPEH, THEBMOMEIMACTHHOTpaduUs.

3. BBeneHne KOHTPACTHBIX BEIIECTB B IMOJIOCTH U BOKPYI HCCIeayeMbix opraHoB. Croma
OTHOCHUTCSI mapueTorpadus.

[Tapuerorpadus npu 3aboneBanusix opranoB XKT 3aximrodaercss B MOTyd4eHUH CHUMKOB
CTEHKH MCCJIeyeMOro I0JIOr0 OpraHa Iocje BBEACHUS I'a3a BHayajue BOKPYr OpraHa, a 3aTeM B
MOJIOCTh ATOro opraHa. OOGBIYHO MPOBOJAT MapHeTorpaduio MHUILEBOJA, JKEIYJIKa U TOJCTON
KHILKH.

4. Crioco0, B OCHOBE KOTOPOTO JIEKUT clielupuyeckasi crioCOOHOCTh HEKOTOPHIX OPraHOB
KOHLIEHTPUPOBATh OTJIEJIbHbIE KOHTPACTHBIE IpernapaTbl U MPH 3TOM OTTEHSATh €ro Ha (QoHe
OKpyxaromux TkaHeil. Crofa 0THOCSTCS BbIAEIUTENbHAs yporpadusi, XojienucTorpadus.

IToGounoe perictBue PKC




Peakumu opranmsma Ha BBeaeHue PKC nHaOmromarorcs mpumepHo B 25% ciygaeB. 1o
XapakTepy U CTENEHH TSHKECTH OHU JICNIATCS Ha 3 TPYIIIH:

1. OcnoxHeHus, CBSI3aHHBIE C TMPOSBICHUEM TOKCHYECKOTO JEHCTBUS HAa pPa3IMYyHbIE
oprasbl ¢ yHKIHOHAIbHBIMU U MOP(POJIOTUYECKUMH MOPAKEHUSIMU UX.

2. HepBHO-cocymucTas peakmus COTPOBOXKAACTCS CYOBEKTHBHBIMH  OIIYIICHUSIMH
(TomrHoTa, oIIyIIeHHE Kapa, ooOmas ciadbocth). OObEKTUBHBIE CUMIITOMBI TP 3TOM - PBOTA,
MOHI)KEHUE apTEPUAIILHOTO J1aBJICHUSI.

3. UamuBuayansHas HenepeHocuMocts PKC ¢ xapakTepHBIMU CHMITOMAaMH

a) CO CTOPOHBI IEHTPAJIbHOW HEPBHOM CHUCTEMbI - TOJIOBHBIC 0OJIM, TOJOBOKPY)KEHHE,
BO30YyXKJeHHE, OECIIOKOWCTBO, YYBCTBO CTpaxa, BOSHUKHOBEHHUE CYJOPOXKHBIX MPUIAIKOB, OTEK
TOJIOBHOTO MO3Ta;

0) KOXHBIC PEaKIMH - KPAMBHUIIA, dK3eMa, 3y U JIp.;

B) CHMIITOMBI, CBSI3aHHBIC C HAPYILICHUEM JICSITEIBHOCTH CEPACYHO-COCYUCTON CHCTEMBI -
OJIeAHOCTh KOXKHBIX IMOKPOBOB, HENPUSATHBIE OINYIIEHUs B 00JacTH cepAla, IajJeHue
apTepHalIbHOTO JaBJICHUS, TAPOKCU3MaJIbHAas Taxy- WM OpaJuKapaus, KOJUIaIIC;

r) CHMIITOMBI, CBS3aHHBIC C HAPYIICHUEM JIBIXaHUS - TAXWUIIHOD, HCIIHOD, MPHUCTYII
OpOHXUAIbHON aCTMbl, OTEK TOPTaHH, OTEK JIETKUX.

Peakuun nHenepenocumoctu PKC umHorga Hocat HeoOpaTHMBbIl XapakTep UM HPUBOJAT K
JIETAIbHOMY UCXOMY.

MexaHn3Mbl pa3BUTHS CUCTEMHBIX PEAKIIMIA BO BCEX CIIydasX UMEIOT CXOJHBINA XapakTep 1
00yCJIOBJICHBI aKTHUBAIMEH crUCcTeMbl KoMIuiemeHnTa moJ1 Bo3aeiicteuem PKC, Bnusanem PKC na
CBEPTHIBAIOLIYI0O CHCTEMY KpPOBM, BBICBOOOXKJIEHUS THCTAMHUHA W JAPYrUX OHOJIOTMYECKU
AKTUBHBIX BEIIECTB, NICTUHHON MMMYHHOM PEAKIMEN UM COYETAHUEM ITUX IPOLECCOB.

B nerkux ciydasx nmoOOYHBIX peakiuil JocTarouyHo mnpekpaTuTh uHbekuuio PKC u Bce
SIBJICHUS, KaK [PaBUJIo, MPOXOAAT Oe3 Teparuu.

[Ipu TsAXKENBIX OCHOXKHEHHSX HEOO0XOAMMO HEMEJIEHHO BbI3BATh PEaHUMAIOHHYIO
Opurany, a no ee npuosrTus BBectu 0,5 M agpeHanuHa, BHyrpuBeHHo 30-60 Mr mpeaHn3010Ha
WK TUAPOKOPTH30HA, 1-2 M pacTBOpa aHTUTMCTAMHHHOTO Tpernapara (AUMenpoJi, CylpacThH,
nunosib()eH, KIAPUTHH, TrucMaHan), BHyTpuBeHHO 10% xmopucthiii kanbiumit. [lpu oTexe
rOpTaHu MPOU3BECTH HUHTYOALMIO Tpaxew, a TIpU HEBO3MOXKHOCTH €€ T[pPOBEACHUS -
TpaxeoctoMuio. [Ipu ocTaHoBKe cep/iia HEMEJIEHHO IPUCTYNUTh K UCKYCCTBEHHOMY JIBIXaHUIO
U HENPSIMOMY Maccaxy cep/ua, He JOKUIasiCh NPUObITUS PEaHUMAallMOHHON OpuUraipl.

Hinsa  npodpwnaktuku — nobGounoro  gedctBus  PKC  HakanyHe — mpoBeneHuUst
PEHTT€HOKOHTPACTHOTO HCCIEAOBAaHUSA TPUMEHSIOT MpEeMEAUKAIMI0 aHTUTMCTAMUHHBIM U
[IIOKOKOPTUKOUAHBIMY TperapaTaMy, a TaKKe MPOBOJAT OJIUH U3 TECTOB Ul IPOTHO3UPOBAHUS
MOBBIIICHHOW 4yBCTBUTENHHOCTH OonpHOTO K PKC. Hambosiee onTumManbHBIMH TeCTaMH
SIBJIAIOTCS. OIpe/eTIeHHE BBICBOOOXKJICHHS THMcTaMuHa U3 0a30(puioB nepudepuyeckoil KpoBu
npu cmemuBanuu ee ¢ PKC; copepxanust o01iero KOMIJIEMEHTA B CHIBOPOTKE KPOBU OOJIBHBIX,
HA3HAYEHHBIX JJIS1 IPOBEJIEHUS PEHTIEHOKOHTPACTHOIO oO0cCienoBaHus; OTOOp OOJBHBIX MAJIs
[IpEMEeIMKALIUY ITyTEM OIPEIEIEHUs YPOBHEN CHIBOPOTOUHBIX UMMYHOTJIOOYIMHOB.

Cpenu 0Oonee peakux OCIOKHEHHH MOTYT HMMETh MECTO «BOJIHOE» OTpaBJIEHHUE IpHU
UPPUTOCKOIINY Y JCTEH ¢ MEraKoJIOH U ra3oBas (71100 skupoBast) 3MOOJIMU COCY/IOB.

[Ipu3HakoM «BOJHOT0» OTpPaBJIEHUS, KOT/Ia OBICTPO BCACHIBAETCS Y€pe3 CTCHKU KUILIKU B
KPOBEHOCHOE PYCJIO OO0JbIIOE KOJMYECTBO BOJBI M HACTyHaeT AucOajaHC 3JIEKTPOJIUTOB U
O€JIKOB IJ1a3Mbl, MOTYT OBITh TaxXUKap/us, LIHAHO3, PBOTA, HAPYILIEHUE JbIXaHUS C OCTAHOBKOM
cepllla;, MOXKET HACTyNUThb cMepTh. IlepBas momomib mpu 3TOM - BHYTPUBEHHOE BBEJICHUE
LUEeIbHOW KpOBM MJM IUa3Mbl. [IpouiiakTuKOW OCIIOKHEHUS SBJISIETCSl  MPOBEACHUE
UPPUTOCKOINUN y J€Te B3BEChIO Oapusi B HM30TOHUYECKOM PAacTBOPE COJIM, BMECTO BOJHOM
B3BECH.

[Tpu3nakamMu 5MOOJIMK COCYAOB SIBJSIIOTCS: IMOSIBICHHUE OUIYIIEHUSI CTECHEHUS B TPYIH,
OJIbIIlIKA, IIMAHO3, YpPEXEHUEe IMyJbca U TMaJeHUE apTepUaIbHOIO JaBJIEHUS, CYIOpOTH,
npekpaienue apixanus. [Ipu aTom cienyer HemeuieHHO npekpaTtuth BBeneHue PKC, ynoxute



O0oNbHOTO B TOJIOXKEHHE TpeHaeneHOypra, MPHUCTYMUTh K HCKYCCTBEHHOMY JBIXaHHIO U
HENpsSIMOMY Maccaxy cepana, BBectd BHyrpuBeHHo 0,1% - 0,5 mMn pacTBopa aapeHannHa H
BBI3BAaTh PEAHMMAIMOHHYIO OpWramy JUii BO3MOXKHOW HWHTYOAllMU Tpaxew, OCYIIECTBICHUS
anmapaTHOTO UCKYCCTBEHHOTO JBIXaHUS M MMPOBEACHUS JATbHEHIIINX JIEYCOHBIX MEPOTIPUSTHIA.

YacmHvle Memoobl peHmeeHON02ULECKO20 UCCTe008AHUSL.

Onexmponno-onmuueckoe  ycunenue. Pabora OOIl ocHoBaHa Ha  TpUHIUIE
peoOpa3oBaHMsl PEHTIEHOBCKOTO H300pa)K€HHs B DJIEKTPOHHOE C TMOCIEAYIOUIUM €ro
MIPEBPALEHUEM B YCUJIEHHOE CBETOBOE. SIPKOCTh CBEUEHMSI SKpaHa YCUJIMBAETCS /10 / ThHIC. pas.
[Mpumenerrne D0V 1M0O3BOJSAET pa3nuyarh jJaeranu BennauHoi 0,5 MM, T.e. B 5 pa3 Oosee menkue,
4eM TpU OOBIYHOM PEHTTCHOCKONMYECKOM HCCIIEIOBAaHUH. [Ipy MCIOIBb30BaHUH ATOTO METOAA
MOKET TPUMEHSTHCS PEHTICHOKHMHEeMaTorpadus,T.e. 3aluch H300paKEHUS HAa KHHO - WIH
BUJICOTUICHKY.

@nroopoepaghus - cnocod MacCOBOTO MOTOYHOTO PEHTTCHOJOTUYECKOTO 00CiIe0BaHus,
coctosimuii B ¢poTtorpadupoBaHUU PEHTTEHOBCKOTO M300pakKeHMs C MPOCBEUMBAOIIETO 3KpaHa
Ha IMJIEHKY (OoTOAnmapaToM.

Tomoepaghusi (06blunas) - 1jasi yCTPAHEHUS] CYMMAIMOHHOTO XapaKTepa PEeHTICHOBCKOTO
n3o00pakeHus. [IpuHIUT B Mpoliecce CheMKH PEHTTEHOIOTHYeCKast TPYOKa U KacceTa ¢ TUICHKOM
CUHXPOHHO I€pEeMEUIalOTCsl OTHOCHUTEIbHO O00JpHOro. B pe3ympraTe Ha MJIEHKE MOJy4aeTcs
Oojsee U MeHee pe3Koe H300paKeHHEe TOJBKO TeX JeTaliel, KOTOopble JiexkaT B OOBEKTe Ha
3aJJaHHOU TJTyOMHE, B TO BpeMs Kak M300pa)kKeHUE JIETajei, pacloJIOKEHHBIX BBIIIE WIIM HIXKE,
CTAaHOBUTCS HEPE3KUM, ‘pa3Ma3biBaeTcs’ .

Ionuepaghus - 370 NOTyYeHHE HECKOJBKHX H300pa)KeHHM HCCIeAyeMOro opraHa U €ro
YacTH Ha OJIHOW peHTreHorpamMme. JlemaeTcs HECKOJbKO CHUMKOB (B OCHOBHOM 3) Ha OJIHOM
IJICHKE Yepe3 OINpeieICHHOE BpeMsI.

Penmeenoxkumoepaghusi - 310 crnocod OOBEKTUBHOW pPETUCTPAllUU COKPATUTEIbHOU
CIOCOOHOCTH MBIIIEYHON TKaHW (YHKIHMOHUPYIOIIUX OpPraHOB TI0 HW3MEHEHHI0 KOHTYypa
n300pakeHus. CHUMOK IMPOU3BOIMTCS Yepe3 IBIKYILYIOCS IIEICBHIHYIO CBHHIIOBYIO PEIIETKY.
[Ipu sTOoM KojeOaTenbHBIC IBIDKEHHS OpraHa (QUKCHPYIOTCS Ha IUIGHKY B BHIE 3yOIOB,
UMEIOIINX XapakTepHYo (GOpMY [UIs Ka)I0TO OpraHa.

Jueumanvuas penmeenocpagus — BKIIOYAaeT B ceOd JETEKUUIO JIy4eBOM KapTHHBI,
00paboTKy M 3amuch HU300pa)KeHUs, MPEACTaBICHHE H300paKe€HUs U MPOCMOTpP, COXPAHEHUE
uHpopmanuu. [Ipu 3T0# TEXHOIOTrUMHU AETEKTOP MpeolOpa3yeT PEHTTEHOBCKOE M3IydYeHHUe Mociie
€ro MPOXOXKACHHS Yepe3 MCCICAyeMbIi OOBEKT B IJIECKTPUUCCKUNA CHUTHAJ, KOTOPBIN B aHAJIOTO-
muppoBOM TpeoOpa3oBaTeNie «IIPEBpAIIaeTCS» B YHCIOBBIE 3HadeHUs . KommbroTepHas
00paboTKa Mmoxy4aeMoro mupOBOrO0 HU300PKEHUS CIIY)KUT CO3JIaHUIO TaKOTO H300pa)KeHus,
KOTOpPO€ ONTUMAJIBHO MPUTOHO JUIS aHAJINU3a pe3ysbTrara 00ciIeI0BaHusl.

Penmeenoouanesmuxa — nedyeOHO-IUArHocTHUECKue mpoueaypel. VMmerorcs B BUIy
COYETaHHBIC PEHTICHOIHIO0CKOITMYECKHE MTPOIEAYPHI ¢ JIedeOHBIM BMeIIaTenbcTBOM. Hampumep:
MIPH MEXaHUYECKOH KENTyXe C JPEHUPOBAHUEM JKEITUHBIX MyTeH M BBEJACHUEM MEIUKaMEHTOB
HETIOCPEJICTBEHHO B YKEITYHBIN ITy3bIPh, BHYTPHCOCYAUCTHIC MEPOTIPUSTHS.

B koHeuHOM WTOre TpEAMETOM U3YyYCHHS B PEHTTEHOJOTHH SIBISIETCS TEHEBOE
n3zoopaxenue. OcCOOEHHOCTSIMH TEHEBOTO PEHTI€HOBCKOIO N300paKeHUs SIBIISIETCA:

1. WM3oOpaxeHue, CKIAABIBAIOIIEECS] W3 MHOTUX TEMHBIX M CBETJIBIX YYacTKOB -
COOTBETCTBEHHO O0JIACTSAM HEOJWHAKOBOTO OCJIA0JIEHUSI PEHTT€HOBBIX Jy4el B pa3HbIX 4acTAX
oOBeKTa.

2. PazMepbl peHTTeHOBCKOTO M300paKeHHUsI B IEJIOM BCET/Ia YBEJIWYCHBI 110 CPaBHEHHIO C
M3y4aeMbIM OOBEKTOM, U TeM 0oJiee, 4eM Aajbllie 0OBEKT HAXOMUTCS OT IUICHKH U YeM MEHBIIe
bokycHoe paccTosiHUE (OTCTOSHKE TUICHKH OT ()OKyCa PEHTICHOBCKOM TPYOKH).

3. Kora 00beKT 1 TIeHKa He B MapajuIeIbHBIX TUIOCKOCTSIX, H300paKeHNEe HCKaKACTCH.

4. N300pakenne cymmannonnoe. CieoBaTeIbHO CHUMKH JIOJDKHBI OBITh TTPOU3BEICHBI HE
MeHee, YeM B JIBYX B3aUMHO-TIEPIICHANKYISPHBIX TPOESKITHIX.

5. HerarusHoe n3zo0paxxeHue npu peHTreHorpaduu.



Kaxxnast TkaHp 1 maTosiornueckrue o0pa3oBaHuUs BbISBISIEMbIE IIPH JIy4€BOM HCCIIEI0BaHUU
(B TOM YHCIIEe M PEHTT€HOJOTUIECKOM), XapaKTEPU3YIOTCSl CTPOTO ONPECICHHBIMU MPHU3HAKAMH,
a HMEHHO. 4YHCIJIOM, TOJIo)KeHueM, (opMoil, pa3mMepoM, HHTEHCHUBHOCTBIO, CTPYKTYPOH,
XapaKTepoM KOHTYPOB, HAIMYMEM UJIM OTCYTCTBUEM IMOJIBUYKHOCTH, JMHAMUKON BO BPEMEHHU.

Crnenytomiasi Tpynmna METOJIOB, CBA3aHHAsl C NPUMEHEHUEM HOHU3UPYIOLUX U3ITYyYeHUH -
PAOUOHYKIUOHAA OUACHOCIMUKA. TIPUMEHEHHE C JMAarHOCTMYECKOM IEeJIbI0  MEUYEHBIX
paZMOaKTUBHBIMU  HYKJIMJAMH  BELIECTB I HUCCIENOBaHUS  (DYHKIMOHAIBHOTO U
MOP(OJIOrH4IECKOr0 COCTOSHUS OpraHu3Ma.

JUist  paiMOHYKIMAHOW JMArHOCTUKM MCHOJB3YOT P®II wm  pasinuyHble  TUIIBI
paaroarHoCTUYECKUX MPUOOPOB.

P®Il - Hnazvieaemca xumuueckoe coeduneHue, coodepacaujee 6 Ccoeli  MONeKyle
OnpeoeneHHbll PaOUOAKMUBHBIL HYKIUO, KOMOpPOe pa3peuerHo O 68e0eHUsl UYel08eKy C
OUazHOCMU4eCcKou Uil 1e4eOHoll yevio.

B OospmmHCTBE cCllyyaeB B KaueCcTBE WHIUKATOPOB MPUMEHSIOT (U3UOJIOTHYECKU
AKTHBHBIC WM, KaK TIPUHITO TOBOPUTH, TPOIIHBIC K TEM MJIM MHBIM OpraHaM ((U3U0IOTHICCKUM
CHCTEMaM) HEOPraHM4eCKHE WIIM OPraHWYeCKUE COCAMHCHHUs, OeMKoBbie Tena (B TOM YHMCIIE
AQHTUTEHBI, AHTUTEJA, TOPMOHBI), B psijie CiIydacB (OPMEHHbBIC AJIEMEHThI KPOBU. B TUMHMYHOM
BapUaHTE MEUYEHBIM MHIUKATOP BBOJUTCS B KPOBEHOCHOE PYCIIO, ¥ C 3TOT0 MOMEHTa HAaUMHAETCS
poLecc COOCTBEHHO PaJIMOHYKIUIHOTO JUArHOCTUUECKOTO UCCIIEOBAHMSL.

Bce atamnbl TpancnopTa uHAMKATOpa MOTYT OBIThH NPEACTABIEHbl B CHCTEMAaTU3UPOBAHHOM
BUJIE!

1) BBejieHHE B KPOBEHOCHOE PYCIIO TMOPIUK PACTBOPA HHIUKATOPA;

2) MEXaHMYECKHI ero TPaHCIOPT MO BEHO3HOMY PYCIIY M K CEp/ILY;

3) mocreneHHOe pa3MeNIMBaHUE MperapaTa B KaMepax cep/ilia ¥ B KPOBEHOCHOM pyclie, a B
psie ciaydaeB U CBSI3bIBaHUE C O€JIKaMHU IJ1a3Mbl,

4) NPOHMKHOBEHHE (H3HOJIOTHUECKH AKTUBHOTO COCAMHEHHsS CKBO3b I€MAaTOTKAHEBBIC
Oapbepsl;

5) MpOXOXKJCHUE W3 MEKYTOYHOTO BEIIECTBA B TPOINHBIC JUIS JaHHOTO HHIMKATOpA
KIIETKU;

6) KOHILIEHTPUPOBAHKE penapara, peakiluy ero ¢ HeHTPATU3YIOIIMMHU COCAUHCHUSIMH HITH
OenkaMU-KOHAYKTOpaMM W T.J., a B pAlde CiIy4aeB Jake HHKOPIOPUPOBAHHE B
CHEHMATM3UPOBAHHBIX KJIETKAX WJIM BKJIIOYEHHE B CHUHTE3HpPYEMbIE B OpraHU3ME€ COEIMHEHUs
(aMHUHOKHUCTIOTHI, OCITIKHU U T.11.);

7) aKTHBHBIM BBIXOJ Tperapara U3 KJIECTOK B MPOTOKU SKCKPETHUPYIOUIMX CHCTEM WM B
MEXYTOUHOE BEILIECTBO, 3aTEM BHOBb B KPOBSIHOE PYCJIO WJIM B JIUM(AaTHUECKHE KalUUISIPBI,

8) BbIBe/IcHHE TIpernapara U3 OpraHu3Ma 4epe3 BbIICIUTEIIbHBIC CHCTEMBI.

OueBHIHO, YTO TEPBbIA, BTOPOH, TPETUl M BOCBMOW 3Tambl (IepBas rpymia) IOJDKHBI
ObITh OTHECEHbl K 3TamaM OMOMEXaHMYECKOro TpaHCHopTa Ipemnaparta. YeTBepTblil, HATHIH,
HIECTOM U ceibMoOi 3Tamn (BTOpas IpyIa) I0/DKHBI ObITh OTHECCHBI K 3TarnaM OMOXUMHYECKOTO
WM MeTaboJIMYecKoro xapakrepa. Pasymeercs, uTo nocieoBaTeIbHOCTb 3Ta YCIOBHA.

Kpome TOro, mpu sHTEpaJibHOM, HWHIAISLUOHHOM WJIM HMHTPaTOMOAIbHOM BBEIECHUU
MOSIBJISIETCSL  HEKOTOPOE  JOIOJIHUTEIbHOE KOJIMYECTBO J3TamoB TpaHcrnopta. HaoOopor,
KOJIMYECTBO JTallOB TPAHCIOpPTa PE3KO YMEHbILAETCS, €CIM B KayecTBE HHAMKATOpa
UCIOJIb3YeTCsl (PU3UOJIOTMYECKH HWHEPTHOE BBICOKOMOJIEKYJISPHOE COEAMHEHHUE WM MEYEHbIE
AJIEMEHThI KPOBH, JJIUTEIILHOE BPEMS HE MOKUJAIOIIME KPOBSHOE PYCIO U LUPKYIUPYIOIIHE B
HEM.

PanuonyknuiHas AMarHOCTHKA CTPOUTCS HA NMPUMEHEHMM TaKUX MEUYEHBIX COEIMHEHUH,
MOBEJICHUE KOTOPbIX B OpPraHU3ME OTpPa)kaeT OCOOEHHOCTH COCTOSIHUSI €ro OpraHoB H
GyHKIMOHANBHBIX cucteM. Ilpu 5TOoM, Onarojmaps BbIcOYailliell  YyBCTBUTEIbHOCTHU
paaroauarHocTuueckux npubopos, POII BBoaUTCS B MHAMKATOPHBIX KOJUYECTBAX, HE BIMSS Ha
¢uznonoruyeckue u Mop(hoIoruuecKre MNoKa3aTeiu, a TOJIbKO OTPAXKAET UX COCTOSTHHE.

Takum obpazom, TpeboBaHusAMY, NpeabsBisieMbiMU K PO, sapisrorcs:



1) MaJyiasi TOKCHYHOCTb;

2) UCIyCKaHWE YacTHIl, WK (OTOHOB, KOTOpPBIC YIOOHO PETHCTPUPOBATH C TOMOIIBIO
CYILLECTBYIOIIEH anmnaparypsl;

3) IMarHoOCTHYECKUI CMBICI.

JUis peructpauuy paJdOaKTUBHOTO HYKIIMJA, HAXOJSALIErocs B OpPraHuU3Me 4YellIOBEKa,
HE00X0MMO, YTOOBI €0 M3ITydeHHe 00J1a1alI0 JOCTATOYHBIM YPOBHEM DHEPTUU raMMa-KBaHTOB,
a OoJplIasi €ero 4yacTb HMPOHHMKAlIa C MUHUMAJIbHBIM PAacCEMBAHMEM B TKaHAX. B aToM IuiaHe
LeI1eco00pa3HBI H3IIYUaTeld ¢ SHeprueii ramma-keantos oT 50 - 150 kB ( ¥™Tc).

Bce paavonuarHocTuueckue METOAMKHM JIENSITCS Ha TPYHNbl, XapaKTepU3yrolluecs
UJEHTUYHBIM CIIOCOOOM MOIy4YeHHUs HH(OpMAaLHH, €€ TIEPBUYHON 00pabOTKU U UCII0JIb30BAHUEM
OJIMHAKOBOM MPHOOPHON TEXHUKU. DTH METOJUKU MCCICIOBAHMS JCIATCS Ha METOAMKH iN VIVO
(Ha 1e7I0M OpraHu3Me) U METOAMKH IN Vitro (B Orosornveckux npobax). [Ipu ucciemoBanusx in
vitro P®Il B opranusm He BBOAATCS. BbinonHeHHe H000T0 pPajuoIHarHOCTUYECKOTO
HCCIIEIOBAHUSI OCYIIECTBIIIETCS C IOMOIIBIO PAHO3IEKTPOHHBIX MPUOOPOB, CIELHUATIBHO
MpelHa3HAYeHHBIX JUIsl 3TUX Leneil. Bechb kommiiekc paanoAMarHOCTUYECKUX MHpuOOpoB
1esaecoo0pa3Ho KIacCu(GUIMPOBATH 10 MEANKO-(YHKIIMOHATFHOMY Ha3HAYCHHUIO.

B niepByto rpyrmiy BXOIST IpubOpsI (paduomenpsl) IpH MOMOIIY KOTOPBIX TPOU3BOAUTCS
pagroOMETpHs — OTPEIe/ICHHsT HAKOTUICHHUST § U D - u3jIydaromux npenapaToB, YCTAHOBKHU IS
OTpEJeNICHUs] COJIEP’KAaHUS PATUOAKTUBHOIO BELIECTBA B PaJHOOMOJIOTHYECKUX Mpobax u
CUCTYMKHA U3IydeHus Bcero Ttenma yenoBeka (CHUY), mosBossronue u3MeEpsTh OOIIyIO
PaZo0aKTUBHOCTh B OPTaHU3ME YEJIOBEKa.

Bropyto rpynny coctaisitoT mpubopsl, Ha3bIBaeéMble XpoHOTpadaMu, WK paduozpagamu,
HCIOJIb3YeMbI€ JUIsl UCCIEA0BAHNS BPEMEHHBIX XapaKTEPUCTUK pacipeleieHHs pagioaKTUBHOTO
IpernapaTa B OpraHu3Me YeJIoBeKa.

Tperbst rpynma mnpuOOpOB IMpelHa3HAayeHa JUIsl MCCIEN0BAaHUSA IPOCTPAHCTBEHHBIX
xapaktepuctuk pacnpeneneHus POIl B opranusme manueHTa W NpEACTaBIICHA CIEAYIOIIUMH
Pa3HOBUIHOCTSAMU: MPUOOpPaMHU C TOJBHKHBIM JETEKTOPOM, OOECHEUMBAIOIIMMU IOJIy4YEHUE
ramMMa-ToMorpauueckod  KapTUHBI  PACTIPEICICHUS  PAJAUOAKTHUBHBIX  HWHJIWKATOPOB B
HCCIIETyEMOM OpraHe METOJ0M MEXaHWYECKOT0 CKaHHUPOBAHUS; YCTAHOBKAMU C HEIOBUKHBIM
JIETEKTOpOM - eamma-kamepamu (cyunmuepagus). T'amMma-kamepa mpeACTaBIseT CcOOOM
OCHOBHOH paJin0AMAarHOCTUYECKUN MPUOOpP, MO3BOJISIIOIIUNA BU3YaJM3UPOBATh pacCIpeesieHne
MHJMKATOpa B opraHu3Me yesnoBeka. [losryueHHoe cTatnyeckoe n300paskeHre MO3BOJISIET CYIUTh
0 pa3Mepax, MECTOHAXOXJECHUHU, TIpaHULAX, XapaKTepe NaTOJOTUU U MPOBOJUTH PAHHIOIO
JMAarHOCTUKY 3a00JIeBaHUIl BHYTPEHHHUX OPraHOB M CHCTEM YEJIOBEKAa HAa CTAaJUM HapyLIEHUs
oOMeHa BemiecTB. OTnuuuTeabHasi 0COOEHHOCTh TaMMa-KaMephbl - OJTHOBPEMEHHAs PErucTpanus
raMma-KBaHTOB HaJl BCE MOBEPXHOCTHIO HCCIEAyeMOM 001acTH, YTO PE3KO COKpAIIAeT BpeMs
UCCIIEIOBaHUS. JTO  ONpefenseT BeIyllyl0 poJib ramMma-kamepbl, Kak HauOoiee
MIPOM3BOJIUTENBHOTO U YHHUBEPCAIBHOIO MPUOOPA PaMOHYKIUIAHOW MArHOCTUKU. Bpraensior
CTaTUYECKYIO0 CIMHTUTpaduio, Korja HCCieayeTcs pacnpeneineHue W HakoruieHue POII B
UCCIIETyeMOM O00BEKTe M JAMHAMMYECKYK CHUHTUrpaduio, Npu KOTOPOM HCCleqyercs
pacnpenenenue POIl u BpeMeHHbIE XapaKTEpUCTUKH HaKOIUIEHWS W BbiBeneHuss POII B
HCCTIEAyeMOM OOBEKTE.

UerBepTtas rpynmna npubopoB: eamma-momozpagul. B oTimmune oT 0OBIYHBIX TaMMa-KaMep
NETeKTOp BpallaeTcs BOKPYr Teja I[alueHTa, 4YTO T[03BOJISET U3ydaThb paclpeselieHne
WHJIMKATOpa MO TJIyOMHE M TMOJYyYUTh TPEXMEPHYIO KapTHUHY COJEpXKaHUsS HWHIUKATOpa B
uccieayeMoM 00bekTe (00HOpOMOHNAs IMUCUOHHAS KOMBIOMEPHAS MOMO2PADUSL).

[Iaras rpynnma mnpuOOpOB CBsi3aHA C  HO3UMPOHHOU IMUCCUOHHOU KOMNBIOMEPHOU
momoepagpueti (I12T): B 3TuX mnpubOpax TraMMa-KBAaHTBI PETHCTPUPYIOTCS TMPH MOMOIIH
KOJUTMHCAPHO PACIOJIOKEHHBIX JETEKTOpPOB Tramma-kamepbl. OcobenHocThio [IDT sBnsercs
UCIIOJIb30BAaHUE METa0OJMYECKH AaKTUBHBIX CyOCTaHIMii (Yalie BCEro TJIFOKO3bI), KOTOPbIE
METSTCS IIO3UTPOHHBIMU PaJHOHYKIHAaMH (00br4HO °F), pesyibraToM uyero sisisiercs POIT —
dmoopoaeokcurioko3a (18-OJII'). BenenctBue rumepMerabosin3Ma, XapaKTEPHOTO  JUIS



3JI0KaYeCTBCHHBIX oryxoyield, 18-DJI[" o4eHb aKTUBHO BKIIFOYACTCS B OITYXOJICBBIC KIICTKH.
Peructpanus pacnipenencaust 18-OJII" Bemercs 1o (HOTOHHOMY H3ITYYCHHIO, BO3HUKAIOIIEMY
BCJIE/ICTBUE€ AHHUTWISLIMM TO3UTPOHOB. B pesynbTare mosydaroT Oojiee TOUHBIE JIaHHBIE O
pacnpoCTPaHEHHOCTH OITyXOJIEBOIO IIpoLiecca, YeM IPU HCIOJIb30BAaHUM JPYTMX METOJOB
my4yeBoil nuarHoctuku. [19T umeer kojoccaabHble NOTEHLIUAIbHBIE BO3MOKHOCTH 110 U3yYEHUIO
MeTab0IMYECKHUX MPOLECCOB Pa3IMUHBIX 3a00J€BaHUM.

C TOoukM 3peHHs KIMHUYECKOM 3HAUYMMOCTH, PAAMOHYKIIUJIHBIE HCCIIEJOBAHUS MOKHO
pa3nenuTh Ha 4 IrpyIbL:

1) moJIHOCTBIO 0OECIIEYNBAOIINE YCTAHOBIICHUE TMarHO3a 3200 ICBaHHUS;

2) omnpeaenstoue HapylieHus (QYHKIUH HCCISAYEeMOro OpraHa WM CHCTEMbI, Ha
OCHOBAaHUU KOTOPBIX pa3pabaThiBaeTCs IJIaH AajbHeiero odcie10BaHus;

3) ycTaHaBIMBAOUIME OCOOCHHOCTH aHATOMO-TONOrPAaQUUISCKUX TOIOKEHHI BHYTPECHHUX
OpraHoB;

4) naroriye BO3MOXHOCTh MOJYYUTh JOMOJHHUTEILHO MPOTHOCTHYECKYIO HH(OPMAIIHIO B
KOMILJIEKCE  KIMHMKO-MHCTPYMEHTAJIbHOTO  00ciefoBaHMs € 1ebl0  0oJjiee  IOJHOTO
JMArHOCTHUYECKOTO 3aKJIIOUEHUS.

K nepBoil rpynne oTHOCAT KOMILIEKC PaJUOHYKIUAHBIX UCCIEI0BaHUI HOqHOrO 0OMEHa,
MO3BOJISIIOIIMKA B OOJIBIIMHCTBE CJIy4aeB YCTAHOBUTH JMAarHo3 3a00JieBaHUN IIMTOBUIHON
JKeJe3bl; CHUHTUTrpaduuecKoe HCCleJOBaHUE cKeleTa ¢ nupodocdarom aias pacrno3HaBaHUS
MTC 310Ka4eCTBEHHBIX OITYXOJEH.

Ko BTOpOi#i rpyrmie oTHOCAT uccaenoBaHus (YHKIIUN OYEK U renaToOMInapHOd CUCTEMBI,
pe3yiabTaThl KOTOPBIX ONPEAENA0T HEOOXOAMMOCTh W IOKa3aHHs K BBIIOJHEHUIO JAPYrHX
uccnenopanuil. Takum 0Opa3zoM, paIMOHYKJIMIHBIC UCCIEAOBAaHUS MOYEBOM U TenaToOUIInapHOn
CHUCTEM SIBJISIFOTCSI HAYaJIbHBIMH Y OOJIbHBIX € 3a00JIEBAHUSMHU ITHUX OPraHOB.

K TpeTbeii rpyrme OTHOCAT CUMHTUTPadUIO psiaa opraHoB (MOYEK, NEYCHHU, IIUTOBHIHON
)KEJIe3bl, CEJIE3EHKH U JIP.), MOCKOJIbKY OHa SIBJICTCS HAISKHBIM CIIOCOOOM OIPEICTICHUS HX
aHaTOMO-TONOTPA(PHUUECKOTO COCTOSHHUS.

K uyerBeproil rpynmne OTHOCST HCCIEIOBaHUS JIETKHX, CEPAEUHO-COCYIUCTON CHUCTEMBI,
auM(paTHYECKOW CHCTEMBI, TOJIOBHOIO MO3ra, a TakXke ckejera. B 3Tux ciydasx ynaercs He
TOJBKO TMOJATBEPAMTH HAJIWYME [aTOJIOTMYECKOTo Ipoliecca, HO U YCTaHOBUTH €ro
OMOJIOTMYECKYIO aKTUBHOCTh, a TAK)KE CTENEHb U PaCIPOCTPAHEHHOCTh MOPAKEHUS.

[MpuHIMITHATBHOW OCHOBOW METOIUK PAOUOHVKIUOHBIX UCCIedosanull un VItro siBisercs
KOHKYPEHTHOE CBSI3bIBAHUE HMCKOMBIX (HEMEYCHBIX M HMICHTUYHBIX HCKYCCTBCHHO MEYCHBIX)
BELIECTB WJIM COECIUHEHHH co crenuuyecku cBs3biBarouuMu cucremamu. [Ipu stom POII B
OpraHM3M 4YeJ0BeKa He BBOIATCS, UCIIOJIB3YIOTCS OMOCYOCTpaThl (KpOBb, MOYA).

Crneuunduueckas cBs3bIBamomas cucreMa (MMeHyemas “OuHaep”, T.e. CBSI3bIBAIOIIMI)
BCTYIae€T B PaBHOINPABHOE B3aWMOJICUCTBHE KaK C HCCICIYEMbIM BEIIECTBOM (MMEHYEMbIM
“nuraHaoM”, T.e. CBA3BIBAEMbBIM), TAK U C €0 aHAJIOIOM, MCUCHBIM PaJIMOAKTUBHBIM HYKIIUIOM,
CBSI3BIBASICH C HUMHU B KOJIMYECTBAX, MPOTOPLMOHAIBHBIX UX UCXOAHBIM KOHIEHTpauusaMm. Takum
o0Opa3oMm, 4eMm OOoJibllIe COJEp)KaHHUE HCCIEAYEMOro BEIEeCTBAa B JJAHHOW MpoOe, TeM MEHbIas
4acTh €ro MEUEHOI0 aHAaJIora CBSDKETCS CO CHelU(UuUecKoi CBS3bIBAIOIIECH CHCTEMON U TeM
0oJbIIasl YacTh OCTAeTCsl HECBA3aHHOW. Yale Bcero KOMIUIEKC JIMraHj + OWHJIEp BBINNAIACT B
0CaJIOK, a HE CBA3aHHAs YacThb MEYEHOI0 aHajora OCTaeTcs B HaJJ0CaJJOYHOM KUIKOCTH.

[Ipy STOM KOJMYECTBO MCKOMOIO BELIECTBA B pa3jMYHbIX Ipobax BapbHUpyeT, a
KOJIMYECTBO MEYEHOT0 aHaJlora U creuu(uyeckoil cBs3bIBaIOLIeil cucTeMbl NOCTOsIHHO. Kpome
TOr0, 0OBIYHO MEUEHOTO JIMTaH/aa 0oJiblie, YeM OuHEpa.

OTnenuB KOMIUIEKC MEUYEHBIH JUTaHI+OMHAEpP OT HECBSA3ABILEroCs JIMTAHJA, MOKHO
U3MEpPUTh CBSI3aBIIYIOCS BEJIMYMHY aKTUBHOCTH, KOTOpas OOpaTHO MpONOpIHOHAIbHA
COJIEp’)KaHHI0 HMCKOMOro BemiecTBa. OJHOBPEMEHHO B TEX K€ YCJIOBMSIX HPOBOJUTCS Cepus
AQHAIM30B M3BECTHBIX KOHIICHTPAIMH HMCKOMOTO BellecTBa (Tak Ha3bIBAEMbIC CTaHIAPTHHIC
pa3BelieHUs), KOTOpbIE MO3BOJIIOT MOCTPOUTh KAIMOPOBOUHYIO KPHBYIO, OTPAXKAIOLIYIO



M3MEHEHHUS CBSI3aHHOW aKTHBHOCTH B 3aBUCHUMOCTU OT KOHLIEHTPAllMM HEMEYEHOTO JIMraHjaa
(ucxomMoro BelecTBa).

B mnacrosmee Bpemsi meroauku PUA paspabortansr s O6onee wem 400 coenmHeHuit
Pa3IMYHON XUMUYECKOH MPUPOABI ¥ IPUMEHSETCS B CIEAYIOLUIUX 00JaCTIX MEIUIINHBIL

1) B 9HIOKPUHOJIOTUH ISl JUATHOCTUKU CaxXapHOro auabera, MaToJIOTHH TUIodU3apHO-
HAJMOYEYHUKOBOM M THUPEOUJHON CHUCTEM, BBISBICHHS MEXAaHHU3MOB JPYTUX SHIOKPHUHHO-
0OMEHHBIX HapyILIEHUH;

2) B OHKOJIOTHH JUIs paHHEH MUArHOCTUKU 3JIOKAYSCTBEHHBIX OIMYXOJICH M KOHTpOJIS 3a
3G(GEKTUBHOCTBIO JICUEHUS IIyTeM OINpeeNieHus KOHLEHTpauuu anbda-peronpoTenHa,
PaKoBO3MOPHOHATIBHOIO aHTUT€HA, a TaKXKe OoJiee crienuUIecKux ryMopajbHbIX MapKEpPOB;

3) B KapAMOJOTMH JUIi JUArHOCTUKUA WHGpApKTa MHOKapAa IyTeM OINPEIeIICHUs
KOHLIEHTPALMK MUOTJIO0MHA, KOHTPOJIS JIEYEHHUsI ITperapaTaMy IUTOKCHH, TUTUTOKCHUH,

4) B niequaTpuu JUIs OTPE/ICIICHHs IPUYMH HAPYIICHUS Pa3BUTHS y JETEH U MOJPOCTKOB
(ompeneneHure COMaTOTPOITHOTO TOPMOHA, THPEOTPOITHOIO TOPMOHA THIO(HU3a);

5) B akyIepcTBe U TMHEKOJIOTUH JJIsl KOHTPOJIS 33 Pa3BUTUEM IUIOJA IIYTEM OTNPEICICHHUS
KOHLIEHTPALlMK 3CTPOJia, MPOrecTepoHa, B JMArHOCTUKE TMHEKOJIOTHMYECKUX 3a0osieBaHUil U
BBISIBIICHUS ~ NPUYMH  OECIUIONUS  JKCHINUWH  (OompenesieHHe  JIOTEHHH3UPYIOIIETO U
(bOIUTUKYIIOCTUM YJTUPYIOIIETO TOPMOHOB);

6) B aWIEProjorud JUis OIpPEACICHUS KOHIICHTpAllMd HMMYHOIIIOOynuHOB E u
CHeU(pUUIECKUX PearuHoB,;

7) B TOKCHKOJIOTHH JUISI M3MEPEHHUS KOHIICHTPALUK B KPOBH JICKAPCTBEHHBIX BEIICCTB U
TOKCHHOB.

[[Iupokoe npuMeHEeHUE PaJUOHYKIUIHBIX METO/IOB JUArHOCTHKH B Pa3jIMUHBIX 00JacTsIX
KIMHUYECKOM MEIUIMHBI, €€ BbICOKas HWH(MOPMATUBHOCTh CHAETAIN  PaJUOU30TOIHBIE
UCCIIEIOBAaHUS HEOOXOAUMbIM 3BEHOM.

Yaempazeykoean ouaznocmuka. B COBpeMEHHBIX YCIOBUAX BcCE OOJIbIIEE 3HAYCHUE
npuoOperaeT  yiabTpa3ByKoBas JUAarHoCTMKa. B 1aHHOM ciydae HE  HCIOJb3yeTcs
HMOHM3UpYIOIlee OOJydyeHHE U YCTPAHSETCS BO3MOXXHOCTh BO3HMKHOBEHMSI OHMOJOTMYECKHX
3¢ $EeKTOB, NPUCYILIUX HOHUZUPYIOLIEMY U3IIYUYEHUIO.

[TonyueHue  yIbTPa3BYKOBBIX  W300paXEHH  BHYTPEHHHX  OpPraHoB  (CTPYyKTyp)
O0MOoJ0rN4YecKuX 00BEKTOB OCHOBAaHA Ha MPUMEHEHUH 3BYKOBOTIO 110JIs, (GOpMUPYEMOTO B Cpeliax,
o0JIaIaloIuX YIpyrocThio (KUAKOCTH, TBephoe Teno). s ucciaenoBaHus OHOJOTHMYECKUX
00BEKTOB HCHOJb3YIOTCS MPOJOJbHBIE AKyCTUYECKHE BOJIHBI YJIbTPa3BYKOBOTO JMaria3zoHa
gactot (1 - 15 MI'r), mpu pacrpocTpaHCHHH KOTOPHIX HAIPABIICHUS KOJICOAHUI YaCTUI[ CPEIbI U
IBUKEHHE  BOJHBI  coBmajgatoT. [IpojosnbHble  yabTpa3ByKOBbIE  BOJHBI B CpeAax
pacnpoCTpaHEHUsl XapaKTepU3YyIOTCS BEKTOPOM CKOPOCTH, KoO3(pUIMEHTOM 3aTyxaHus U
K03 (UIIMEHTOM OTPaXXEHHUS BOJH OT I'paHUI] Cpej, 00JaJalolUX pPa3Iu4YHbIM aKyCTUYECKUM
COMPOTHBIIEHUEM - HMMIIEJAaHCOM. Bce 3TH XapakTepuCTUKU B 3aBUCHUMOCTH OT crocofa Hx
perucTpany MOryT ObITh HMCIOJB30BaHbl ISl (POPMHUPOBAHUS TEHEBBIX, IXOJOKAIMOHHBIX U
IPYruX BUIOB YIbTPa3BYKOBBIX H300pakeHUNH. OCHOBOH JUMArHOCTHYECKOIO IPUMEHEHUS
yIABTPa3BYyKa CIYKHUT (CHOMEH OTPAXKCHUS YIbTPA3ByKOBO SHEPrHH Ha rpaHuiie cpes ( TKaHeit)
C pPa3IMYHBIM aKyCTUYECKUM COIPOTHUBIIEHUEM.

Pacnipoctpanenue u oTpakeHUE yabTpa3ByKa - JBa OCHOBHBIX MPUHLHKIIA, HA KOTOPBIX
OCHOBAHO JICHCTBHME BCEH AMATHOCTUYECKOM YIbTPA3BYKOBOW alIapaTypsl.

OCHOBOI reHepUPOBAaHHUS U PETUCTPALUU YIbTPA3BYKOBBIX KOJICOAHUMN ABISETCS MPIMON U
oOpaTHbIl Mbe303JIeKTpUueckuil 3ddext. s mnosyuyeHus yIbTpa3BYKOBBIX KojeOaHUM
HCIOJIb3YIOT 0OpaTHBIN Mbe303JeKTpHUUECKUl 3(PPEKT, CyIITHOCTh KOTOPOTO 3aKJIIOUAETCs B TOM,
YTO IpPU CO3/IaHUU DJIEKTPUUECKUX 3apsA70B Ha MOBEPXHOCTH IpaHed KpucTaia MOCieIHUuMN
HAYMHAET CXKUMAThCS U pacTsAruBarbcs. Bo3HMKaOT kKojeOaHus, 4acTOTa KOTOPBIX 3aBHCHUT OT
4acTOThl CMEHbl 3HaKa IOTEHLMaja Ha TpaHAX KpucTauia. boibliuM MperMyIiecTBOM
MIbE30AJIEKTPUYECKUX IpeoOpa3zoBarTeeil SBJISETCd TO, YTO HCTOYHUK YIbTPa3BYKa MOJKET
CIIy’KUTb OJHOBPEMEHHO M €ro IpueMHUKOM. [Ipm 3TOM B nelcTBHE BCTyIaeT IPAMOH



nbe30aIeKTpuueckuii 3ddexr, xorma npu aepopmanuy NbE30KpUCTAIIA BOCIPUHUMAEMbBIM
yIbTPa3BYKOBBIM CHTHAJIOM Ha €ro rpaHiX oO0pa3yloTcs pa3HOMMEHHbIE DSJIEKTPUUECKUE
MOTEHLIUAJIbI, KOTOpPblE MOTYT OBITh 3aperucTpupoBaHbl. [l MOJIyueHUs YyIbTpPa3BYKOBBIX
KoJieOaHui yalle BCEro UCMojb3yeTcss KpUCTAJLI TUTAHATa [IUPKOHUS.

YactoTa yapTpa3BYKOBOTO CHUTHAja MPU OTPAKEHUM €ro OT MABMXKYILErocss oObeKTa
U3MEHSIETCS TMPONOPIHMOHAIBHO CKOPOCTH JBW)KEHUS JIOLMPYEMOIo O0O0bEKTa BJAOJb OCH
pacnpocTpaHeHusl CUTHaja - 3TO sBieHUE HazbiBaercsa s dexkrom [ommuepa. [lpu nBuxeHun
o0beKkTa B CTOPOHY JaTyuKa, TE€HEPUPYIOIIErO YIbTPa3BYKOBbIE HMITYJIbChl, YacTOTa
OTpPa)XEHHOT'O CUTHAJIa YBEJIMYMUBAETCS, U HA00OPOT, IPU OTPAXKEHUU CUTHAJIA OT YIAJISIOLIErocs
00BeKTa 4acToTa OTPAKEHHOTO CUTHAIA YMEHbIaeTcs. M3Mepsis 4acToTy OTpa)KeHHOIo CUrHalla
U 3Has YacTOTY MOCJIAHHOTO CHTHAaja, MOXHO 1o caBury dactoTel (D)) ompenenuts ckopocTh
JBUKEHHS CClIeAyeMOoro 0ObeKTa B HAllpaBJIEHUH, MapajIeIbHOM X0y YJIbTPa3ByKOBOTO JIyya.
[Ipu nBuxeHMH OOBEKTA MMOJA YIJIOM [0 OTHOIIEHHIO K JIydy Ul OINpEIeNIeHUs. CKOpPOCTH
BHOCHUTCS] COOTBETCTBYIOIIIAsl IONIPaBKa Ha BEJIMUMHY yIJa.

VYnbpTpa3BykoBble HM300pakeHUs HECYT MHGOPMALMI0 O HE3HAUYUTENbHBIX HM3MEHEHMSIX
napametrpoB cpen (mopsaka 1-2%0) u  MO3BOJISIFOT  BU3YalM3MPOBaTh  CTPYKTYpPHO-
Tonorpaguueckue B3aMMOOTHOILIEHUS BHYTPEHHHUX OpPraHOB U MATKUX TKaHed. CunbpHoe
OTpaXXCHUE YIIbTPa3BYKOBbIX KousieOanuii (mouru 100%) oT rpaHuil pasjiena Msrkas TKaHb -
BO3JlyX WJIM MATKas TKaHb - KOCTb OFPAHUYUBAECT MPUMEHEHHE YIbTPAa3BYKOBBIX HCCIEAOBAHUM
(Y3U) nans wuccienoBaHUsi JIETKUX, JKEIYJOYHO-KHMIICYHOTO TpakKTa, TOJIOBHOTO MO3ra.
AMIUIMTYa SXOCUTHAJIOB HeceT HHG(OpMalMio O IMpoleccax MOTJIOUIEHUS pacCcesiHus U
00paTHOrO OTPaKEHUS YIbTPA3BYKOBBIX 30HIAMPYIOIIMX HMITYJIbCOB B HCCIEAYEMOU cpele.
[TyréM u3MepeHus 3TUX BEIUYMH, SIBISIFOIIMXCS MapaMeTpamMH 3X0-HU300pakeHUs, MOTYT ObITh
ompenenensl: 1) riryOMHA 3ajeraHus HEOAHOPOJHOCTH; 2) HampaBjieHue Ha He€, 3) JTUHEHHBbIC
pa3Mepbl U PacCTOSHUS MEKIY HECKOJBKAMH HEOJIHOPOIHOCTSAMU; 4) MPHU COOTBETCTBYIOIIEM
KOHCTPYKTUBHOM OO0€CII€YEeHUH BO3MOXKHBI HM3MEPEHHUS, CBSI3aHHBIE C IEpEMEIIEHUEM
OTJIEbHBIX CTPYKTYpP OOBEKTOB OTHOCUTENIBHO HAlpaBJICHUS YJIbTPa3BYKOBOIO 30HAUPOBAHMUSL.

[Ipocreiimmm BUIOM 0TOOpakeHHs] HH(YOPMALIUU B YABTPA3BYKOBOM 3XOCKOIUH SBJISETCS
IPOJI0JIbHAsE A-3Xorpamma, nojaydyaemasi 30HAUPOBAHUEM Cpebl TP HEM3MEHHOM HAIlpaBIeHUU
yJIbTPa3BYKOBOTO Jiyya. B 3TOM ciydae sXOCUrHabl IPEICTaBISIFOTCS B OJTHOMEPHOM BUJIE, KaK
aMIUIUTY/IHbIE OTMETKM Ha Ooch BpeMeHH. IIpu HeM3MeHHOM HampaBJIEHUU YJIbTPa3BYKOBOTO
Jydya MOXeT ObIThb TOJy4eH elle OJUH THI 3X0-u300paxkeHus - M-3xorpamma,
XapaKTepHU3yIollas epeMeIIeHUEe JOLUPYEMbIX CTPYKTYp BO BPEMEHM. Takod THI 3XOTpamMMbl
MOXXET OBITb COPMHUPOBAH MPU MHOTOKPATHOM YJIBTPa3BYKOBOM 30HIMPOBAHUM IIOJIBHKHOMN
cpenbl. [laHHbIA THUI 3X0-M300pa)keHHs] MO3BOJIsET (UKCUPOBATh M3MEHEHUS BO BpPEMEHU
rIIyOWHBI 3ajleraHusi OMOJIOTMYECKHX CTPYKTYpP, HaxXOJSIIMXCS Ha Tpacce paciHpoCTpaHEHHUS
yIbTpa3ByKa BJOJIb Jiydya NpPU UX JABMXKEHMHM M TOJYYWUJ LIMPOKOE PACIPOCTPaHEHHE IpU
JBUKEHUH CTPYKTYp cep/iua.

[lenHOCTH METOJA PE3KO MOBBILIACTCS MPU MPUMEHEHUH ABYXMEPHOIO YJIBTPa3BYKOBOIO
B-ckanupoBanus. Takue sXorpaMMbl Ha3bIBAIOTCS €I11€ 3XOTOMOIPAMMaMHU U XapaKTepU3YIOTCS
JIBYXMEPHBIM  paclpeiesieHUeM aMIUIMTYbl 3XOCHTHajoB. IIpuHIMO  ylIbTPa3ByKOBOIO
CKaHUPOBAHUS 3aKJIIOYAETCS B IEPEMEIICHUH JaTuhKa B HalpaBJICHUU, MEPHEHIAUKYIIPHOM
JIMHUM PacHpOCTPaHEHUs YIbTPa3BYKOBOTo Jiyda. OTpakeHHbIE UMITYJbChl PETUCTPUPYIOTCS Ha
9KpaHe B BHJIE CBETAMMXCS TouyeK. [IoCKONbKY NaTYMK HAaXOAUTCSA B MOCTOSHHOM JIBKEHUH, a
9KpaH HMEET JJUTEIbHOE IOCIECBEUYEHUE, OTPAKEHHBIE HMITYJbCHl CIMBAIOTCS, (OpMUpPYS
n300paxxeHne ceyeHus 00CiIelyeMoTo Oprasa.

[TonyunuTe AOMONHUTENBHYIO HH(MOPMALMIO O JAeTalsX oOcienyeMol CTPYKTYphI
MO3BOJISIET CJIO’KHOE YJIbTPa3BYKOBOE CKaHHMPOBAHUE, YTO JOCTUTAETCA MPUAAHUEM JaTUYUKY
IBYX PpOJOB JBM)KEHHS. OCHOBHOTO M JOIOJIHUTENIbHOro. Hampumep, nuHeliHOe IBM)XEHHE
JaTYUKa MOXET COMPOBOXKAATHCS TOKAYMBAHUEM €0 Ha OTIPEJCIIEHHBIN Yrojl BOKPYT CBOEH ocu
(cexTOpasbHOE CKAaHUPOBAHHUE).



JlonmnepoBcKkue pexUMbl MO3BOJISIOT PErHCTPUPOBATH OCHOBHBIE MapaMeTphl KPOBOTOKA
(ckopocTh, HampaBiCHHWE W JIAMHHAPHOCTB). Perucrpanms pe3yinbTaToB IomHILIeporpaduu
IpejcTaBiIsieT coOOM  pa3BepTKy CKOPOCTH TIOTOKAa KpoBU BO BpeMmeHH. KpoBoTok,
HAaIpaBJICHHBIM OT JaT4yMKa, PEruCTPUPYETCS HUXKE HM30JIMHUHU, a HAIpPaBJICHHBIM B CTOPOHY
JaT4YMKa — BBIILIE HEe.

Vavmpaseykosvie konmpacmuvle cpedcmea. YIbTpa3BYKOBbIE KOHTPACTHBIE CpEACTBa
MOTYT OBbITh MPEICTaBICHBl KaK 3XOT€HHbIE CyOCTaHIIMK, KOTOPbIE BBOJSATCS B COCY/ WJIM OpraH
JUI TOTO, YTOOBI MOBBICUTH €r0 3XOI€HHOCTh, T.€. CIIOCOOHOCTh OTpa)KaTh YJIbTPa3BYKOBYIO
sHepruto. Takue cpeacTBa MOTYT BBOJUTCS BHYTPUBEHHO. YJIbTPa3BYKOBBIE CPEACTBA JIOJIKHBI
o0nanaTh HU3KOM TOKCHYHOCTBIO U CIOCOOHOCTBIO K ObIcTpoMy BblIeneHuto. Hauboiee
U3BECTHbIE YIIbTPa3BYKOBbIE KOHTPACTHBIE CPEJICTBA!

1) MUKpOTY3bIPbKH T'a3a B 000JI0UKe U3 aIbOyMUHA («AIBOYHEKCY);

2) MUKpOIY3bIPbKH Tra3a, BHEIPEHHbIC B TajakTo3y («IXOBUCT») WM 3aKIIOYCHHBIC B
rajakTo3y ¥ XKUPHbIC KUCIOThI («JIeBOBHCT);

3) dbropyriaepoaHbie coeAMHEHHUs, TPU TEMIIEpaType Teja YeloBeKa U3 JKUAKOH (HopMbI
HEePeXOAIT B ra3000pa3Hyro, 00pa3yst MUKPOIY3bIPhKH ra3a («IX0oreH»).

B 10 Bpems kak «DXOBHUCT» 3axXBaTbIBA€TCS JIETKMMH M HCHOJb3YETCS TOJBKO MJIst
UCCIIEIOBAaHUSl CEpAlla M MAarucCTpajbHBIX BEH, HEKOTOpble Jpyrue YIbTPa3BYKOBbIE
KOHTPAaCTHbIE CPEJICTBA MPOXOIAT Yepe3 KalWUIAphl JETKUX U APYrue Kamuwuiipbl U MOTYT
[I03TOMY IIPUMEHSTHCS 1711 BU3yaTU3alUK OOJIBIIEro YUCIIa OPraHoB.

[Tone3HOoCTh yNbTPa3BYKOBBIX KOHTPACTHBIX CPEACTB COCTOMT B TOM, YTO OHHM MOTYT
yJlydllaTh KOHTPACTHOE Pa3pelIeHHe MEXAY HOPMAIbHOM M MOPAKEHHOW TKaHbIO, IOMOTAOT
BBISIBJISITH OITYXOJIU U COCY/bI B HUX. [Ipoune BO3MOKHbIE MPEUMYIIECTBA COCTOST B YIYUILIEHUU
BHU3yaJlIM3allMM CTEHO30B COCYJAOB, HANpUMEp, YBEIUYEHUH CIIOCOOHOCTH BBISBIATH 30HBI
uH(papKTa 1 UILIEMUU.

[Ipu nHTEpHnpeTany COHOrPaMM Ba)KHBIM IOKA3aTeJIeM SIBJISIETCS 3XOT€HHOCTb. [1noTHbIE
CTPYKTYPbl (KOHKPEMEHTBI) IOJHOCTHIO OTPAXKAIOT YIbTPAa3BYKOBBIC BOJIHBI, MOATOMY OHH
9XOIMO3UTUBHBI  (TMHEpPIXOreHHbl). JKUAKOCTH  OJHOpPOAHA W CBOOOJHO  IMPOITyCKaeT
yJIbTPa3BYKOBBIE BOJIHBI, IO3TOMY OHA 3XOHEraTHBHA.

TecToBBIM OpraHoM, UMEIOIIUM CPETHIOI0 IXOI€HHOCTD, SIBJISIETCS HOpMaJlbHasl I€YEHb.

VYbpTpa3ByKoBbIE METOJBl IO3BOJMIM 00Jjiee TOYHO peliaTh BONPOCHI JIUArHOCTHKU
3HAYUTENILHOTO 4Hrciia 3a00JIeBaHUN CepACUYHO-COCYAUCTOM, MHUIIEBAPUTEIILHON, MOYETIOIOBOM
cucteM. C MOMOIIBIO 3TUX METOI0B MOJYYalOT [IEHHbIE CBEJICHUS B aKyLLIEPCTBE U TMHEKOJIOTHH,
OHKOJIOTUH, HEBPOJIOTHU U HEHPOXUPYPTUH, OPTATEMOJIOTHH.

Maznummno-pe3onancrnaa momozpagusa. Baxueilliee 3HaueHUe B COBPEMEHHOM JTy4eBOi
JMAarHOCTUKe TMpuoOpena MarHUTHO-pe3oHaHcHas tomorpadust (MPT). MPT naer ueHHyro
JIUArHOCTUYECKYI0 MHGpOpMaLnio 0 (U3NYECKUX U XUMHUYECKUX IapamMeTpax, MO3BOJISIOUIUX
CYIUTh O IPUPOJE U MOP(OIOrHUECKOM CTPOEHUH UCCIEAyEeMbIX OpraHoB U TKkaHel. K Tomy xe
M300paKeHUE MOKHO TMOJydaTh B JH000M TuiockocTh. OCHOBHBIMH KOMIOHEeHTamu MP-
ToMorpada sIBJISIFOTCSI CUJIOBOM MarHUT, pajnonepeaTyuK, pueMHas paauoyacToTHas KaTylIKa
U KOMIIbIOTEP. BOJBIIMHCTBO MarHUTOB MMEIOT MAarHUTHOE I0JI€ NapajuleIbHOE JJIMHHOW ocH
Tena yenoBeka. Cuiia MarHuTHOro moss usMmepsiercst B teciax (Tum). Jnst kmuandeckoir MPT
ucnoJb3yrorest nosis cuioi 0,02-3 To.

Korpa namuenta nmomemiaroT B CHJIBHOE MarHUTHOE IOJI€, BCE MaJIEHbKHE IMPOTOHHbBIE
MarHuThl Tena (sapa BOAOPOJa) pa3BOPAYMBAIOTCS B HANPABJICHUHM BHEIIHEro Mouis (1Mo100HO
KOMIIACHOM CTpEJIKe, OPHUCHTHUPYIOIIEHCS Ha MarHuTHoe moJie 3emun). Ilomumo 3T1OTO,
MarHUTHBIE OCH KaXJOTO0 MPOTOHA HAYMHAIOT Bpamarbcs (MPEecCMpOBaTh) BOKPYT
HampaBJICHUWs BHEIIHEro MAarHuTHoro mnojs. Ilpu npomyckanuu dYepe3 Tello MalMeHTa
PaaMoOBOJIH, MMEIOIIMX PaBHYI YacTOTy C 4YacTOTOM BpaiieHusi mpotoHoB (JlapmopoBckas
YacTOTa) MAarHUTHOE I[0JI€ PAaJMOBOJH 3aCTaBJsS€T MArHUTHBIE MOMEHTBI BCEX IPOTOHOB
BpaIlaThcs [0 YaCOBOU CTpPEJIKe. JTO SBJIEHUE HA3bIBAIOT MATHUTHBIM PE30HAHCOM.



[lox pe3oHaHCOM NOHMMAIOT CUHXPOHHBIE KOJIEOaHMs, U Ui W3MEHEHMs] OpPHUEHTalUu
MarHUTHBIX NPOTOHOB MAarHUTHBIE MOJS IPOTOHOB M PAJMOBOJIH JOJDKHBI PE30HHUPOBATH T.€.
UMETh OJINHAKOBYIO YacTOTY.

B TkaHgX mamMeHTa  cO3[aeTCs  CyMMApHBIM ~ MAarHUTHBIA ~ MOMEHT.  TKaHH
HAMarHM4MBalOTCd W UX MarHeTU3M OpHEHTUPYETCS TOYHO MapajyielbHO BHELIHEMY
MarHUTHOMY IOJI0. MarHeTu3M MponopLUOHAIEH YUCIY MPOTOHOB B €IUHUIIE 00beMa TKaHH.
OrpoMHO€ YHCIIO TPOTOHOB (Saep BOJOPOMAA), COJACPIKAIIMXCS B OOJBIIMHCTBE TKAHCH,
oOycnaBiauBaeT TOT (PAKT, YTO MArHUTHBIA MOMEHT JOCTaTOYHO BEIUK JUIsl TOrO, YTOOBI
MHIYLIUPOBATh JIEKTPUUYECKUI TOK B PacIOJIOKEHHON BHE MallMeHTa MPUHUMAIONIEH KaTyIIKe.
OTOT MHAYLUPOBAHHBIN 3MeKTprUuecKuil Tok «MP-curnam» ucnosap3yercs Uisl peKOHCTPYKIUU
M300pakeHUSI.

B mpomexxyTke Mexay nepegadyeil UMITYJIbCOB MPOTOHBI MOABEPratOTCs IBYM pa3IMnYHbIM
nporteccam penakcamuu T1 u T2, Penakcarus - 3T0 HOCIEACTBAE TIOCTENIEHHOTO UCYe3HOBECHHUS
HaMarHM4E€HHOCTH, BHI3BAHHOTO HEOOJBIIMMHU PAa3IUUYUSIMHU B CUJIE MECTHBIX MAarHUTHBIX MOJIEH.
T2 penakcamusi - MOTEps MarHeTU3Ma, CHIBHO 3aBUCHT OT (PU3MUECKUX U XUMUYECKUX CBOMCTB
TkaHed. T1 penakcanus - BpeMs BocCTaHOBJIeHHs MarHeTtusma. Uem xopoue T1, Tem ObicTpee
BOCCTaHaBJIMBAETCS MarHETU3M.

Tabnuua
3aBucumoctbh MP curnana ot uccieayemMoil TkaHu
OO6mbekT [Ipumep NHTEeHCUBHOCTH
HCCIIE0BAHUS
T1-3Bemennsiit | T1-
CUTHAI B3BEILICHHBIN
CUTHAJI
l'a3 'a3 B gerkux, npuaarouyHsix | OTCyTCTBYET OtcyrcTBYyeT
rmasyxax HOCa, JKeIyake |
KHUILIEYHHUKE
Tkanu, conepxkamue | KomnaktHoe BemecTBO KOCTH, | OTCyTCTBYET OtcyrcTBYyeT
MUHEpaJibl B 00JIBIIOM | Y4aCTKH OObI3BECTBIICHUS
KOJINYECTBE
Cnabo ['ybuaTtoe BemecTBO KOCTH Cpennuit  wiu | Huskuit
MHHEPATU3UPOBAHHBI ONU3KUI K
€ TKaHH BBICOKOMY
Konnarenoseie Tkanu | CBSI3KH, CyXOXWius, Xpsmu, | Huskwit Huzxuit
COCIMHUTEIIbHAS TKAHb
Kup Kuposas TkaHb Beicokon Beicokon
VHTEHCHUBHOCTH | HHTEHCHBHOCTH
[TapenxumaTo3HbIE [leuens, nopkenynoyHas | Huskuit Husknii JSRI05
OpraHbl, COJEpKalllhe | Kele3a, HAaJIIIOYECYHUKH, ONMU3KUiI K
CBSI3aHHYIO BOJY MBIIIIbI, THAJIMHOBBIC XPSAIIH CpeTHEMY
[TaperxumaTo3HbIE [[uToBUIHAS xenesa, | Huskui Bricokuit
OpraHbl, COJEpKalllhe | CEJIE3CHKa, ITOYKH,
CBOOOJHYIO *KHUIKOCTh | MpeAcTaTeNIbHas xKenesa,
SIMIHUKH, TTOJIOBOM YJIEH
[Tonsie opransl, | JKenmuHbli  1my3slpb, MoueBoH | Huskwmit Beicokuit
coJiepxKaIme ITY3bIPb, IPOCTHIE KUCTHI
KUJKOCTh
Txkaun ¢ #HuskuM | COHHHOMO3roBas JKUJIKOCTh, | Hu3knit Bricoknit
cojiepaHueM Oeska | Mo4a, OTeKH
Txkanu ¢ BbicokuM | CHHOBHAJIbHAS KUAKOCTh, | CpenHuit Bercokmit




cojiepKaHueM Oelika | IMyJIbII03HOE SIAPO
MEKII03BOHOYHOTO JIICKa,
CJIOJKHBIE KUCTBI, a0CIIECCHI
Kposb KpoBb B cocyngax OTtcyTcTBYET OTtcyTcTBYET

Konmpacmnwvie cpeocmea onas MPT. KontpactHoe paspemenue Ha MP-uzoOpakenue
MOXXET OBbITh CYIIECTBEHHO VYAYYIIEHO pAa3JIMYHbIMU KOHTPACTHBIMU cpeicTBamu. B
3aBUCUMOCTH OT MAarHUTHBIX CBOMCTB MP-KOHTpacTHbIE CpEACTBA MOJPA3ACIAIOTCA Ha
MapaMarHuTHBIE U CyllepMarHUTHBIE.

[lapamarHuTHBIE KOHTpacTHble cpeacTBa. IlapaMarHUTHBIMM CBOMCTBaAMHM 00JIaatoT
aTOMbl C OJHHMM WJIM HECKOJIbKUMH HECIapEHHBIMU JJIEKTPOHAMU. OJTO MAarHUTHbIE HOHbI
raJloJIMHus, XpoMa, HUKEJs, JKelie3a, a Tak ke MmapraHia. HauOosiee mupokoe KIMHUYECKOE
MPUMEHEHHE MOJIYYUIN COSAUHEHUS TaI0TUHHUS.

Kontpactupyromuii 3¢dext ragonans oOycIOBIeH YKOPOUCHHEM BPEMEHH pellaKCaIiuu
T1 u T2. B Hu3kux mo3ax npeobiagaeT Bo3zaelicTBue Ha T1. yBenmnumBaroniee HHTEHCHBHOCTD
curHaia. B BBICOKMX J03ax mpeobrnamaer Bo3AelcTBHEe HAa T2 CO CHMKEHHEM HHTEHCHBHOCTHU
curnana. Haubonee mupokoe pacrnpocTpaHeHHE MMEIOT MapaMarHUTHbIE BHEKIETOuHble MP-
KOHTpPACTHBIE CPE/ICTBA!

1. MarueBwucrt (ragoneHTaT TMMErJIIOMHUHA).
2. Jlorapewm (rajmoTepar METJIIOMHUHA).

3. OwmHuckas (ragoauamu).

4. Tlpoxanc (ragoTepumon).

CynepnapaMarHuTHbIE KOHTpacTHbIe cpencTBa. CynepriapaMarHUTHBIN OKCHJ JKele3a —
MarHetuT. Ero JOMHHUPYIOIIMM BO3CHCTBHEM SIBIACTCS YyKopodeHWe pemakcamun 12. C
YBEJIMUYEHUEM J103bl IPOUCXOIUT CHIXKEHUE HHTEHCUBHOCTH CUTHAJA.

Tak ke, kak B KOMIIBIOTEPHON TOoMorpauu, NepopajibHble KOHTPAaCTHBIE CpPEICTBA
HCIOJIb3YIOTCSL MPH HCCIIEJOBAHUSIX OPraHOB OPIOIIHOW IMOJIOCTH, 4TOObI Au(QepeHuupoBaTh
KHUIIEYHUK U HOPMaJIbHbIE WJIH M1aTOJIOTUUECKUE TKAHH.

MarHeTutr mNpUMEHSIETCS MpPU HUCCIECJOBAHMUSX IKEIYyJIOYHO-KUIIEYHOTO0 TpPaKTa. ITO
cyneprapaMarHMTHOE BEIIECTBO C MPEHMYIIECTBEHHBIM JAeHCTBHeM Ha T2 pemakcammuo.
JleiicTByeT, KaKk HEraTUBHOE KOHTPACTHOE CPEJICTBO, T.€. CHUKAET UHTEHCUBHOCTh CUTHAJIA.

Tennosvie u3zoodparcenuna. AHaIN3 TEIUIOBBIX TMOJIEM Tela 4YEJIOBEKAa KaK HOBBIN
JIMAarHOCTHYECKUI METO Hadall MPUMEHATCS B MEIUIIMHCKOM MpakThke ¢ KoHna 50-x To1oB u ¢
TeX IOp HallleJ MIKPOKOe MPUMEHEHHE BO MHOTMX KIMHHUKax mupa. Bmopouew, emie Bpauu
ApeBHEW ['penuy onpeaensiv JIOKaJU3aluio0 TIyOOKOro pPAacIoIOKEHHsI OIyXOJIM IO MecTaM
HauboJsee ObICTPOro BBICBIXaHUS MJIa, TOHKUM CJI0€M KOTOPOro CMa3bIBajiu OOJILHOTO.

B KOHCTpyKIMHM TEIJIOBU30POB HCIIOJB3YIOTCA JIBA METOJa MOJYYEHHs] TEIIOBBIX
n3zo0paxenuil. [Ipubopsl, coznaroniyue BUANMOE U300paKeHUE TEIUIOBOM KapTUHBI 00beKTa 0e3
CKaHUPOBAaHMS, M CKaHUpyoume paauoMerpbl. B ycrTpolicTBax 6€3 ckaHHpOBaHUS
npeoOpa3oBaHKe TEIJIOBOIO M3JIyYEHHUS B BUIUMOE OCYUIECTBIISIETCS OJHOBPEMEHHO IO BCEMY
TIOJIIO 3pEHUs, TOTJa KaK MPHU UCIOJIb30BAHUM CKAaHUPOBAHUS MPeoOpa3oBaHUE OCYIIECTBIISAETCS
MIOCJIEIOBATEIBHO OT TOUKH K TOUKE.

Wrak, wuHppakpacHas TtepMmorpadus - cmocod OECKOHTAaKTHON JAMCTaHLMOHHOMN
perucrpanuy M300pakeHUs KOKHBIX MMOKPOBOB YEJIOBEKa MO €ro cOOCTBEHHOMY CIOHTAHHOMY
nH(ppaKpacHOMY H3JIy4YEHHUIO, OOYCIOBJIEHHOMY IIpOLlECCaMU TEPMOTEHEe3a U TeIIOOTAauu
TKaHEW B TMANa30HE YICKTPOMArHuTHEIX BOJIH oT 0,76 MM 10 O, 1 M.

HaubGonee mupoko B TEMJIOBU30paxX HCIOJB3YETCS OJHODJIEMEHTHBIH MNPUEMHUK U3
aHTUMOHHUJA UHAMS, KOTOPBIH OXJIaXkaaeTcs KuIkuM asotoM. [lox nelicTBueM majaroniero Ha
NPUEMHUK TOTOKA HM3JIyY4CHHS H3MEHSCTCS €ro AJIEKTPONPOBOIHOCTh  (DICKTPHUECKOE
conpotusienue). [lageHne HarpaBieHUs: Ha POTOCONPOTUBICHHH U3MEPSIETCSI.



Tepmorpaduueckoe ucciaeaoBaHue, Kak adCONIOTHO Oe3BpeAHOe, UCHOJIb3YIOT TOJIbKO Ha
[IEPBOM 3Tare JUAarHOCTUYECKOIO alrOpuTMa, a TaKXke JUIsi KOHTPOJI APPEKTUBHOCTH JICUEHUS
TEX WU UHBIX 3a00J1€BaHUi.

[IpoBenenne OCMOTpPOB HaceleHUS B KaOMHETaX TEPMOIUATHOCTUKH JIOJDKHO OBITh
OPUEHTUPOBAHO Ha BBISIBJICHUE B MIEPBYIO OUEpeab CIASAYIOUINX IPYIII 3a001eBaHMIA:

1. 3noxayecTBeHHbIE HOBOOOPA30BaHUS: KOKU U MOJIOYHOM *kKeJe3bl, I'yObl, MOJIOCTH PTa U
TJIOTKH, HOCA, YXa, OKOJIOHOCOBBIX Ma3yX, TOPTaHU, MOYETIOJIOBbIX OPTraHOB.

2. bonesnn cucremsl kpoBooOpamieHus: (pruedut u TpoMO0odIeOUT, 0OTUTEPUPYIOIHIA
aTepoCKIIepPO3.

3. Boyie3Hn opraHoOB MUIEBApEHHS: S3BEHHAsT OOJIE3HDB XKelyaka U 12 -nepcTHON KHIIKH,
racTpuT, MAHKPEATUT, XOJIEIUCTHUT.

Hampumep, tepmorpadus BBIABISET NPaKTHUYECKH Bce ciydau peruanBoB u MTC B
mumpatudeckrne y3i1bel; MTC B MO3BOHOYHBIN CTONO, pedpa, KocTu Taza BeIABIsoTcs B 80%
HabmoaeHnit o0pruHo 3a 1-1,5 Mecsiia 0 X peHTreHOJIOTUYECKOTO BhISBIICHUSI.

3akiroueHue. B 3aKIOYEHMHM MOJYEPKUBAETCSl 3HAUEHUE JIy4eBOM JIMAarHOCTUKU ISt
KJIINHUYECKOW IPAKTHUKHU.



