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Xacuros A.B., Kopaesa U.X., KpusoB A.A.

Du3nYecKue OCHOBBI JTYYeBOU JUATHOCTHKH ydeOHoe mocobue - CeBepo — OceTHHCKas
l'ocynapcrBennas Meauuunckas Akaaemus.- Binaaukaskas, 2020r.

JlanHoe ydeOHOE MOCOOME TMOCBAMICHO (U3NYECKUM OCHOBAM JTYYEBOWM JHATHOCTUKH.
ABTOpamu MpeaCTaBICHbl COBPEMEHHbIC TAaHHBIC 110 O MPEJAMETE U 33ja4yax Jy4eBOU IHMAarHOCTHKH,
0 METOJaxX JIyu4eBOW JWArHOCTHUKH, (PU3MKE HOHU3UPYIOIIMX W HEOMHU3UPYIOIIUX HW3ITY4YCHUH,
HCIIOJIb3YEMBIX B MEIHUIIMHE, UX JUATHOCTHYCCKUX BO3MOKHOCTSIX.

YueOHoe mocobue pazpadboraHo B cooTBeTcTBUU ¢ TpeboBanusimu O®I'OC BO,
MPETHA3HAYEHO IS CTYJICHTOB CTAPIIUX KypCOB MeIUIIMHCKUX BY30B U akynbTeToB,
oOyuatomuxcs 1no cnenuaibHoctu Jleuebnoe aeno, [leauarpus, Ctomaronorus, Meauko-
MPOPUIAKTUIECKOE JIENI0
(ceruanuTeT).

PeunenseHTtsn
CayrtueBa M.I'. — 3aBenyromas O.I'. 1L I'.b.Y.3. P.O./0. Munznpasa PCO-Ananus
becnekoes V.C. — no1eHT, KaHAUAAT MEIUIIMHCKUX HAYK, 3aBEIYIONINI Kadenpoit oorieit

xupyprun ®I'bOY BO COI'MA Munsnpasa Poccun Munszapasa Poccun

YTBepKIeHO U PEKOMEHIOBAHO K MevaTh L[eHTpambHbIM KOOPIUHAIIHOHHBIM
yaeonomeroanueckuM coperom ®I'bOY BO COI'MA Munsznpasa Poccuu (mpotokosn Ne 6 ot 6
utonst 2020 1)



Beenenue.

JlydyeBass AMarHoCTHKa W Jy4deBasi Tepamusi — 3TO HayKa, OXBaThIBAaIOLIas BCE
CTOPOHBI ~ TPUMEHEHUS  PEHTTCHOBCKHX, PAJUOAKTUBHBIX, HWH(MPaAKpPACHBIX,
YABTPa3BYKOBBIX M3IYYEHUH U SAJIGPHO-MATHUTHOTO pE30HaHca B 00JacTu
3IpaBOOXpAHEHUs, T.€. B LIEJIAX U3YYCHHUS HOPMAJIBLHOTO YEJIOBEYECKOI0 OpraHu3Ma,
a Tak xe NpopUIaKTUKHU, AUATHOCTUKU W JieueHus Ooisie3Heil. Bmecte ¢ Tem 3TO
HayKa BKJIIOYAET paJAMOOMOJIOTHIO, HW3YYalOllyl0 JIEUCTBHE HOHU3UPYIOIIMX
U3ITy4YEeHUI Ha )KMBOM OpraHu3M, a TakKe OT/AENIbHbIE CIIelUaIbHble OTpaciau HU3UKU
U TeXHUku. Takum oOpazoM, JiydeBasi JUArHOCTUKA U Jy4deBasl Teparus 00beIMHsET
HECKOJIBKO CaMOCTOSITEJIBHBIX OTpacied, KOTOPbIE€ HEOTIEIUMBI APYr OT JIpyra u
MMEHHO B CBOEM COYETAHWUU COCTABJISIIOT CYIIECTBO 3TOM LEIOCTHOM COBPEMEHHOM
MEIUIMHCKONU AUCUUIUIMHBL. OMHAKO, KaXkJas U3 HUX UMEET CBOM crienupruyecKue
0COOCHHOCTH, OPraHU3AIIMOHHBIE (OPMBI U 3a7a4H UCII0JIH30BAHUS B MEIUIIMHE.

IIpakTnuyeckoe 3anarue Nel.
Tema: ®u3n4vecKkue OCHOBBI JIy4eBOH IMATHOCTHKH.

06111351 OCJIb 3aHATHA: UMCTb IIPCACTABJICHUC O IIPCAMCTC M 3aJavdax Hy‘IGBOﬁ
AUAarHOCTKH. Nmetn MpcacCTaBjICHUC O MCTOHax J'Iy‘-IGBOfI JANAarHOCTHKU, (1)1/131/11(6
HOHU3BHUPYIOIIUX W HCOMHUIHUPYIOIMIUX HBHy‘{eHI/Iﬁ, HCIIOJIB3YCMBIX B MCIHWIHNHC, UX
AUAarHOCTHYCCKHUX BO3MOXXHOCTAX.

KonkpeTHble nienu 3aHsaTusl.
3HaTk:

1. Tlpeamer, CTpyKTYypy M 337a4M JTy4€BOU JUATHOCTUKHU.

2. ®u3nyeckue OCHOBHI  TepMorpaduu, YIbTPa3BYKOBOW  JTUArHOCTHKH,
PEHTI€HOMAarHOCTUKH, B TOM YMCJIE€ KOMIBIOTEPHOU ToMorpaduu, MarHuTHO-
PE30HaHCHOI TOMOTrpaduH.

3. YcTpoicTBO PEeHTT€HOBCKOW TPYOKH, MOJIy4YeHHUE PEHTTCHOBCKUX JIy4ell U ux
CBONCTBA.

4. YcTpoilcTBO 151 CaHUTAPHO-TUTMEHUYECKUE TpebOBaHMS K
PEHTTeHANArHOCTUYECKOMY KaOUHETY.

5. 3HaTh CBOMCTBA MOHU3HUPYIOMIUX U3IYYSHHUH U CIOCOOBI 3alIUTHI OT HUX.

YMeTh:

1. Onpenenutb METOI TyYEBOTO UCCIICIOBAHMUS.

2. 3HaTh  JUMArHOCTMYECKHE  BO3MOXKHOCTH  KaXJIOro MeToja  JIyuyeBOM
JUAarHOCTUKM U yMETh Ha3HA4uTh OOJbHOMY HEOOXOIUMOE JIy4eBOE
HCCJICJIOBAHUE.

3. Omnpenenuth KaueCTBO PEHTIEHOBCKOTO CHUMKA.
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baza mpoBenenust u MaTepuaIbHOE OCHAIICHUE:!
VYuebnas komHaTa
Kabuner Y3U
PentrenoguaranocTuaeckuii KaOMHET
TaOnuipl, peHTreHoBckas TpyOka,HaOOpBl PEHTreHOrpaMM, (Ioporpamm,
TEPMOTPaMM, JICKTPOPECHTTCHOTPaAMM.

W e

Jlureparypa:

1. JL.A.JIluanenoparen, W.IL.Kopomtok. MenuuuHckass paauonorus (OCHOBBI

Jy4eBOM JTMArHOCTHKYU U JydeBou Tepanuu). Mocksa 2000r.

JL.I.Jlunnenbparen, ®.M.JIsicc «MenuuuHckast paiuoaoTUs».

3. JLA.JlunnenOparen, W.I1.Kopomtok.  MemummHCKas  pagWoiorus U
pentrenonorud. M.yMennuunay. 1993 r.

4. JlyuyeBas auarHoctuka. YueOHuUK aiisg By30B. [log pen. npod. Tpydanosa I'.E.
M., «I'DOTAP-Menauay», 2007T.

A

baoxk ungopmanuu:

PeHTreHOBCKHME JTy4d OTKPBUIM HOBYIO 3TIOXY B Pa3BUTHUU (PU3UKUA U BCETO
€CTECTBO3HAHHUSI, IOMOIJIM MPOHUKHYTh B TaWHBl NPUPOJbI U CTPOEHUS MAaTEpPHH,
IPUBEIN K PEBOJIIOIMOHHBIM MPE0Opa30BaHUsIM B MEIUIIMHE. PEHTreHOBCKUE Tyduun
OblTM OTKPBITHL 8 HOsIOps 1895r. mpodeccopom BHeproOyprckoro yHHMBEpCHUTETA
I'epmannn Bunsrensmom Konpamom Pentrenom. IlepBoe coobmienne «O HOBOM
BUJIE Jyueil» ObUIO OnmyOJnKoBaHO B ssHBape 1896 rona B Bujae 17 KpaTKuUx TE3UCOB,
13 KOTOPBIX CTaJI0 U3BECTHO, YTO OTKPBITHIE JIyUH CIIOCOOHBI:

a) MPOHUKAThH B TOW WUJIM MHOM CTETICHU Yepe3 BCe TeNa;

0) BBI3bIBATH CBEUECHUE (DIIFOOPECIIUPYIONINX BEIIECTB;

B) BbI3bIBATh MOYEPHEHHE POTOrpapruecKoil MIaCTUHKH;

I') pacnpoCTPaHATHCA NPSIMOJIMHENHO;

1) HE U3MEHSATHh CBOETO HAIPABIICHUS MO/ BIMSHUEM MarHuTa u T. [I.

B Tpex mocnemyromux cooOmeHns X oH chopMyIUpOBall BCe CBOMCTBA X-Ty4ei
Y TEXHUKY UX MOJTYYCHHUS.

PeHTreHOBCKME Jy4u TEHEPUPYIOTCS B CTEKJISHHOM BaKyyMHOW TpyOKe, C
OJIHOW CTOPOHBI KOTOPOH BIasiHAa COUpalbHAs HUTh KaToOAa, UMEIOIIAs OTIEIbHYIO
AJIEKTPUYECKYIO LIETh HaKaja, C IPyroil CTOpOHbI — aHOA. K 3TUM JIByM 3JI€eKTpoJaM
PEHTTEHOBCKON TPYyOKH B HYKHBII MOMEHT TOJKJIIOUAETCS BBICOKOE HAIPSHKEHUE C
IPUCOEANHEHNEM KAaTOJa K OTPULATEIBHOMY, & aHOJIA K MOJIOKUTEIBHOMY ITOII0CAM.
[Ipu momaue Toka Hakajga K CHOMpadd KaTroJa BOKPYr Hee oOpasyeTrcsi 00J1ako
CBOOOJHBIX AJIEKTPOHOB (TEPMORJICKTpOHHAsT »sMuccusi). Ilpu mojgaye BBHICOKOTO
HaAMPsHKEHUS] CBOOOIHBIE AJIEKTPOHBI C OOJBIION CKOPOCThIO YCTPEMIISIOTCS K aHOY.
IIpy TOpMOXEHUU DBJIEKTPOHOB B BEILECTBE aHOAA HX KHUHETUYECKAs HHEPTHs
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npeBpaniaercss B Oosbieid Mepe B TemioByr (10 99%), a okomo 1% B 3HEpruto
PEHTTEHOBCKOTO M3JIy4EHUS.
bosbiias 3aciyra PeHTrena B Hayke COCTOUT B TOM, YTO OH HE TOJIBKO OTKPBLI
HEU3BECTHBIC JTyYd, HO U C JOCTATOYHOW MOJHOTOHM OIHKCald UX CBOMCTBA, OJHAKO
npupoa X-Iydeil Obuta u3ydeHa nosaHee B 1912 roxy nHemenkumu gusukamu Jlaya,
Kuununarom u ®puapuxoM, KoTopble U3yyas MPOX0XKIECHUE PEHTICHOBCKUX JIyuei
yepe3 KpUCTaUl JOKa3aliM, YTO OHU O0JalaloT CBOMCTBAMU HUHTEpDEpPEHIMH U
IUQPAKIUKY,  XapaKTepHbIMU  JUIA  DJIEKTPOMAarHWTHBIX  KosieOanuil.  T.e.
PEHTTEHOBCKHUE JIYYH SIBJISIOTCS 3JEKTPOMAarHUTHBIMU BOJIHaMU. B 0011€BoJIHOBOM
CIEKTPE PEHTTEHOBCKUE JIyUU CTOST MEXAY YIAbTPa(HUOIETOBBIMU U FaMMa-IydyaMHu.
B Hacrosimee Bpems u3BECTHO Oosee JeCITH  (PU3NYECKUX CBOMCTB
PEHTTEHOBCKUX, YEThIpE BAKHEWUIINX W3 HUX OTKPBUIM JOPOTY K IIUpOoYaiieMy
MPUMEHEHUIO UX B MEJIUIIMHE.
|. PentrenoBckue ayuu o0jafaroT MPOHUKAIOLIEH CIIOCOOHOCTBIO, MPOXOAS Yepes3
pa3Hble OOBEKTHI, OHU HECYT Ha ce0e ONpEeeICHHYI0 HHPOPMALIUIO O CTPOCHUHU
STHUX BEIIECTB.
Il. PeHTreHOBCKHE Ty4HW, MPOXOAS Yepe3 HEKOTOphIE BEIIECTBA, BBI3BIBAIOT HX
¢ropecienuio (cBeueHue). braarogapst 3ToMy CBOMCTBY ObUIM OTKPBITHI JIy4H,
a yKa3aHHble BEUIECTBA, MMEHYEMble JIIOMMHO(OpaMH, CTald IIUPOKO
OPUMEHATbCA B MeauluHe. VX cBedeHue mojJ BO3ACHCTBUEM PEHTTEHOBCKUX
Jy4yell MOpPOAWJIO OJUH M3 OCHOBHBIX METOJOB PEHTTEHOJOTUYECKOTO
UCCIIEIOBaHUs — peHTreHockonuto. Ilpu pentrenorpaguu IrOMUHOPOPHI
MO3BOJISIIOT YBEJIIMYUTH JIy4E€BOE BO3JECUCTBHE HA PEHTICHOBCKYIO IUIEHKY B
KacceTe Ojarogaps IPUMEHEHHUIO YCHIIMBAIOIIMX SKPAHOB, TOBEPXHOCTHBIN CIIOM
KOTOPBIX BBIMOJTHEH W3 (DIIOOPECHUPYIOMIMX BEIIECTB. YIIyYIlIEHHE Ka4ecTBa
JTIOMUHO(OPOB, T.€. YBETUUCHUE IPKOCTH UX CBEUCHHUS 3HAYUTEIIHO YMEHBIIIAeT
103y 00y4deHus 1 OOMBHBIX U MIEPCOHANa PEHTTC€HOBCKUX KAOMHETOB.
I11.PenTrenoBckue ydn okas3biBatoT ortorpaduueckoe aercreue. Kak U BUIUMBII
CBET, momaaas Ha ¢oTorpaduiIecKyr0 SMYIbCHI0, OHHM BO3JECHCTBYIOT Ha
raJlouiHoe cepedpo, TMOBBIMIAS €T0 XWMUYECKYH) AKTUBHOCTb W YaCTUYHO
BOCCTaHaBNuBas cepedpo. Ha »ToM CBOICTBE PEeHTTEHOBCKUX Jy4deil OCHOBaHA

peHTreHorpadus — TMOJy4YeHHE H300pakeHHS Ha (HOTOUYBCTBUTEIBHBIX
MaTrepuaiax.

V. PeHTreHOBCKHME Iyud BBI3BIBAIOT HOHU3AIMIO CPEd, 4Yepe3 KOTOphIe OHU
mpoxoasaT. OTclola WX Ha3BaHWE — WOHUBHUpYIomee wusmydeHue. DPdekr

MOHU3AIUA — 9TO 00pa30BaHME TOJOXKUTEIBHBIX M OTPHUIATEIHHBIX WOHOB W3
HEUTPaJIbHBIX aTOMOB M MOJIEKYJH. [IpyM mpoXokIeHWrM PEHTTeHOBCKUX JIy4deu
yepe3 J1r000€ BEIMIECTBO OHU CTAJKHUBAIOTCA C €r0 MOJIEKYJaMU U OTAAIOT UM
YAaCTUYHO WJIM TIOJHOCTBIO CBOIO JSHEpruro. B pesynprare 3TOro aromel H
MOJIEKYJIbI BEIIECTBA PACIICIUISIOTCS Ha ()parMEHThI — HOHBI, pa3HbIE TIO MACCe U
3apsimy. MoHuzanus Bo3JayXa B PEHTTEHOBCKOM KaOWHETE YBEIMYHMBACT
AJIEKTPUYECKYID  MPOBOJAMMOCTH  BO3/lyXa,  YCWJIMBAIOT  CTaTUYECKHUE
ANIEKTPUYECKUE 3apsiabl HAa TpeIMeTax KaOuHeTa, KOTOpbIe HeOIaronmpusiTHO
BIUSIOT Ha opraHu3M. C IeIbI0 YCTpaHEHHUsT TAKOTO HeXKeNaTeabHoTo d(dekra B
PEHTreHKaOMHETaX YCTAaHABIMBACTCS MPUTOYHO-BHITSHKHAS BEHTUIISIIHUA.



6

V. PEeHTreHOBCKHE JIy9l OKa3bIBAIOT OMOJIOTMYECKOE JCHCTBHE, KOTOPOE B IIEJIOM
paciieHuBaeTCs Kak TMOBpekaaromiee. Toabko Majble J03bI OOJYYCHHS MOTYT
MIPUBONTH K OTPEIEICHHBIM MOJIOKUTEIHHBIM (PU3HOJOTHYECKUM H3MEHEHUSIM
B XMBOM OpraHu3Me, YTO TaK € Halul0 MPUMEHEHUE NpPHU JICUCHUH psjia
3a0oneBanuii. B OONBIIMX 103aX PEHTTCHOBCKOE M3ITyYCHHE MCTIONB3YeTCS IS
JIYEHUS 37I0KaYECTBEHHBIX OMyXOJIeH.

buonoruyeckoe nelcTBUE M3IyYEHUS HA OPraHW3M HAXOJUTCS B MPSIMOM
3aBUCHUMOCTH OT TIOTJIOIIEHUS €ro TKaHsIMH opraHu3Ma. s u3MepeHus
KOJIMYECTBA IMOTJIONICHHONW SHEPIMH BBOJIUTCS MOHATHE J103bl M3nydeHus. [lox
1030M TTOHUMAETCS KOJIMYECTBO TMOTJIOIMICHHON SHEPruu B €IUWHHIIC O0BheMa
00JIy4aeMOoro BEIECTBA.

DHeprusi, TOTJIONIEHHAs B €AMHUIIE 00beMa 00JydyaeMoro BEIIeCTBa 3a
€JIMHUIlY BPEMEHH, HA3bIBACTCSI MOITHOCTBIO JI03bl.

Ennanner no3sl cuctemsr CH.
Enunuiia nornomenHo 103bl — I'peit (I'p)=1 mx/kr.

BnecuctemHbie e IMHUIIBL:

PenTren — takoe KOJIMYECTBO PEHTIEHOBBIX WJIM FaMMa-Iy4del, MMoJi 1eHCTBUEM
kotoporo B 1 cm® Boszmyxa (mpu t°~0° u HopMmanbHOM aTMOC(EpPHOM JaBIECHHH)
0o0pa3yloTcsi MOHBI, HECYIIUE 3aps] B OJHY AJIEKTPOCTATUYECKYIO €JIUHUILY
Ka)I0ro 3Haka, T.e. 2,08x10° nmap nonos. [Ipor3BOAHbBIE €IUHULBI OT PEHTIEHA
MUJUIMPEHTIEH — ThICSYHAsA JOJII U MHUKPOPEHTT€H — MWUIMOHHAs O
pEHTreHa. 3a €IWHHI]Y MOIIHOCTH J103bl IMPUHUMAIOT PEHTIEH B CEKyHAY,
MUJUIMPEHTICH B CEK., PEHTIEH B Yac U T.1.

Knaccudpukauus MeTo10B PEHTICeHOJIOTHYECKOr0 HCCJIeI0BAHUS.

I. OcHoBHbIE: PEHTIEHOCKOIIHS, peHTresorpadus, darooporpadus,
AIEKTPOPEHTIeHOrpadusl.
I. JononHuTenpHbIE: Tomorpadus, KOMIIBIOTEPHAS Tomorpadus,

peHTreHokuMorpadus, MaMMorpadus, peHTTeHOKUHEMaTorpadusi.
I11.KonTpactHele, cieraibHble METOAbl PEHTTCHOJIOTUYECKOTO UCCIEAOBAHMUS:
Ooponxorpadusi, anruorpadusi, yporpadus u T.1I.

Pentrenockonus — monydeHue Ha (DIOOPECIUPYIONIEM JKpaHE MO3UTHBHOTO
CYMMapHOTO M300pa)K€HUsI BHYTPEHHUX OPTaHOB M HAPYKHBIX CTPYKTYp B MOMEHT
MPOXOXKAECHUSI 4Yepe3 HUX PEHTIEHOBCKHX Jiyded. JlOCTOMHCTBA: JOCTYNHOCTB,
SKOHOMHUYHOCTb, BO3MOXHOCTh MOJIMIO3UIIMOHHOTO uccienoBanusd. Henocrartku:
OoJibliIas JiydeBas Harpy3ka, CyObeKTHUBHOCTD.

Pentrenorpaduss — TOJy4YeHHE HETaTUBHOTO M300pa)K€HUS H3Yy4aeMbIX
O00OBEKTOB Ha PEHTICHOBCKOM IJIEHKE, CIIOCOOHOE COXPAHSTBHCS JECATUIICTUSMHU.
[IpenmymiecTBa: Jiydniee BBISABICHUE MENKUX JeTallel, BO3MOKHOCTh HAaOIIOJECHMUS
IIpoLECCa B AMHAMUKE, YMEHBIICHUE JIy4eBOM Harpy3ku. HemocraTku: yBenndeHue
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MaTepUaIbHBIX 3aTpaT (Ha IUVICHKY, (POTOPEaKTUBHI U T.1.), MOIyYeHHE N300pakeHUs
TOJIBKO B OJTHOM IIPOEKIIHH.

darooporpadus — PEHTTEHOJIOTHYECKOE HCCIEJOBAHHE C  IOJyYCHHEM
M300paXXeHUsl HM3y4aeMbIX OpraHoB Ha ¢ororpapudeckoil TuieHke. Takoe
M300pakKeHUEe BCerJa YMEHBIIEHO B pa3Mepax. JlOCTOMHCTBa: MacCOBOCTb,
ODKOHOMUYHOCTh. HemocTaTku: 4acTh MENKHX JeTaleid mpu (oTorpapupoBaHUH
M300paKeHUsI ¢ (IIIOOPECIUPYIOIIETO SKPaHA YTPAYNBACTCS.

Tomorpadus — METoaMKa PEHTTEHOJIOTHYECKOTO UCCIIEI0BAaHUS, TTO3BOJIAIONIAS
[oJyyaTh IIOCIOWHOE M300pakeHHe uccienyemMoro opraHa. OQ¢QeKT Kak Obl
pPaCWICHEHHUsT CYMMAllMOHHON KapTHUHBI HCCIEAYEMOI0 OOBEKTa JOCTUTAETCS TEM,
YTO PEHTIEHOBCKas TpyOKa M KacceTa C IUIEHKOW, COEIMHEHHbIE MEXAy co0o0il
CHEUUaIbHBIM PhIYAarOM B Pa3HbIX IJIOCKOCTSX ABMXKYTCA HABCTpPEUY JPYTr IPYyry U
IJIOCKOCTh, B KOTOPOM OCH JBHKEHHUS MX COBIAJIAIOT, OTYETIMBO OTOOpAXaeTcs Ha
wieHke. Tomorpadus TOJKHA HOCUTH LI€JICHANPaBICHHBIA XapakTep, U3 MHOTHX
CJIOEB M3y4aeMOro o0BEKTa 1o PEHTreHOrpaMMam B IBYX
B3aUMHOINEPIECHIUKYJISIPHBIX TMPOEKUUAX BBIOMPAIOTCA T€, M300paKeHUE KOTOPBIX
HECET MAaKCUMAaJIbHYI0 HH(POPMAIUIO O HEM.

KomnelotepHas TomMorpadus — METOAUKA MOJYYEHHUS M300pak€HUsT TOHKOI'O
HOMEPEYHOT0 CJIOS U3y4aeMOro OpraHa IyTeM MareMaTudyeckoil oopabdotku B OBM
JaHHBIX O IMOTJIOLIAONIe CHOCOOHOCTH TKaHeW Npu MPOXOXKACHUM Yepe3 HUX
PEHTT€HOBCKOTO U3ay4yeHus. DopMHpOBaHHE KOMIBIOTEPHO-TOMOIpa(UYECcKOro
M300paxeHusi 00eCTIeYnBACTCS TPEMS TTOCIIEA0BATEIHHBIMU ITAllAMU UCCIICIOBAHMS:

1. mpocBeunBaHHEM W3y4aeMOTr0 00BEKTa y3KUM ITyYKOM PEHTTEHOBCKUX JTydeil

IIPU KPYTOBOM JIBWYKEHUH UCTOYHHUKA PEHTTEHOBCKOTO M3TYUCHHS.

2. perucTpanvedl TPOIIEIIET0 W3MyYeHUs uepe3 OO0BeKT ¢ IupoBOi

00paboTKOM CTENEeHH 0ClIabJIeHuUs €ro.

3. MepeBOJOM IMOIYYEHHOTO ITM(GPOBOr0 HM300paKEHUS B aHAJIOTOBOE, T.C.

BHU3yaJIIM3aLUEN €T0.

Pentrenokumorpadgusi — MeTOAMKA PEHTTEHOJIOTHYECKOTO HCCIIECIOBAHUSA,
O0OBEKTHBHO OTpakarolias YaCTOTy ¥ aMIUTUTYY JIBIXKCHUM KOHTYPOB MCCIIETYEMBIX
opranoB. C ee MOMOIIbIO0 U3ydaeTcs psia (QYHKIIMOHATBLHBIX OCOOCHHOCTEH cepala,
KPYIHBIX COCYNOB, pebep, muadparmel u T.a4. ['padudeckas 3amuch IBHKCHHMA
YKa3aHHBIX OPTaHOB OCYIIECTBIACTCS HAa PEHTTEHOBCKOW IUIEHKE C TOMOIIBIO
PEHTICHOBCKUX JIydeH, MPOIMISAIINX Yepe3 OpPraH M CHEIUANBHYIO IBHKYIIYIOCS
CBHHIIOBYIO PEIICTKY CO MHOTHMH ITapajuIeIbHBIMU ICIISIMH.

CrenyaibHble METOIUKH PEHTTEHOJIOTMYECKOTO UCCIE0BAHMS — 3TO METOIUKHU
C TPUMEHEHUEM KOHTPACTHBIX BellecTB. Ha3BaHue cHenuasbHbIX METOAMK
UCCIIEIOBAHMS Yallle UCXOAIT U3 KOPHs CJI0Ba, 0003HAYAIOIIET0 UCCIEAYEMBbIN OpraH
(aHaToMuyeckyro 001acTh), 00pa30BaBIIyI0 B OpraHe MaTOJIOTUYECKYIO CTPYKTYpY
(pana, cBuil, abcIiecc) WK UCTIOIb3YEMYIO MPUCTABKY K PEHTTEHOBCKOMY armaparTy
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c noOaBneHumem  TepmuHa  «rpadus». [Ipm  HUCMONB30BaHMKM  Ta30BOTO
KOHTPACTUPOBAHUS JOOABISIETCS MPUCTABKA «ITHEBMOY.

TepMorpabus — MeTox perucTpaluu HHPPAKPACHOTO H3IYYEHHUS OT
MOBEPXHOCTU TeJa YeNOBEKa, JUIsi JAMAarHOCTUKH Pa3IMYHBIX 3a00JIeBaHUN U
[aTOJOTMYECKUX COCTOSTHUI. (PU3MONIOrMYecKol OCHOBOW TepMmorpaduu sBIsSETCS
yBEJIIMYEHNE WHTEHCUBHOCTU HH(PAKpPaCHOIO M3JIyYE€HHUs HaJ MaTOJIOIMYECKUMU
oyaraMM B CBSI3M C YCHUJIEHHMEM B HHUX KPOBOCHAOXEHUS U METa0OJIUYECKHUX
IPOLECCOB WJIM YMEHBUICHHUEM €ro MHTEHCUBHOCTH B OOJIACTSAX C YMEHBIIECHHBIM
KPOBOTOKOM U COITYTCTBYIOIIMMHU U3MEHEHUSIMHU B TKAaHSAX U OpraHax.

Hannuue natonoruueckoro npouecca nposiBiseTcs CeIyMMH IPU3HAKAMU:

a) TOSIBJICHWE aHOMAJIbHBIX 30H TUIIEPTEPMHUH WU TUIIOTEPMUHU;

0) HapylIeHHEeM HOPMAJIbHOW TepMOTONOTpaduu COCYyIUCTOrO PUCYHKA,;

B) M3MEHEHUEM IpaJueHTa TEMIEpaTyp.

Tax BocmanmuTenbHbIE MPOLIECCH JAIOT TPaJMEHT TeMieparyp B mpenenax 0,7 —
1°, pu octpom Bocmanenuu 1 -1,5% npu rHoliHO-mecTpyKTHBHOM — 1,5-2,0°,

B Hacrosimiee BpemMss B psA  BEAyIIMX METOJOB JIy4€BOM JIUArHOCTUKHU
BBIJIBUTAECTCSl YJIbTPAa3BYKOBasg JUarHoctuka. MU3HOJOTMYECKONH OCHOBOM METOla
ABJISIETCSL DXOJOKAlus, T.€. IPHUEM YJIbTPAa3BYKOBBIX CHUTHAJIOB, OTPaXCHHBIX OT
HOBEPXHOCTEH pasjiena TKAaHEBBIX cpell, 00JaJaroUX Pa3InYHbIMU aKyCTHUECKUMU
CBOMCTBaMH.  BO3MOXXHOCTP  NpPOBENEHUS  MHOTOKPAaTHBIX  MCCJIEIOBAHM,
0€3BpeTHOCTh, OTCYTCTBHE MPOTUBOMOKA3aHUMN (32 UCKITIOUEHUEM TSKEJIOr0 O0IIEero
COCTOSIHUS OOJIBHOIO U HAJMYUS KapJUOCTUMYJIATOPA), IO3BOJISIET UCIIOIB30BATh €ro
MPaKTUYECKH BO BcCeX o0nacTsaX MeauuuHbl. CyIlecTBYeT HECKOJIbKO OCHOBHBIX
BUJIOB YJbTPa3BYKOBOW AuarHocTuku. OpgHoMmepHbli — A-Meron (sxorpadus),
IByMepHbIN — B-MeTo1 (3x0ToOMOrpadus uinu conorpadus) u gonmieporpadusi.

CaMplii MOJOAOW METOJA JYy4€BOM JMArHOCTUKA — MAarHUTHO-PE30HAHCHAs
ToMOrpadusi, OCHOBaHHAs Ha SJIEPHO-MAarHUTHOM pe3oHaHce. SIMP — sto mporecc
MIOTJIONIEHHUS SIAPaMU, HAXOMISIIMMUCS B TMOCTOSHHOM MAarHUTHOM IIOJIE, DHEPTUH
AIIEKTPOMATHUTHOTO U3JyYECHHsI C TIEPEXOJ0OM Ha 0oJiee BBHICOKUN SHEPTeTUUYECKHIM
YpOBEHb, a 3aTEM BO3BpaTa B MCXOJHOE COCTOSHUE C MOTEpei M30bITKAa YHEPTUU B
BUJIC M3JIYYCHUS TOW K€ 4acTOThL. D(P(PEKT MarHUTHOTO pe30HaHCa HAOIIOMAeTCs Yy
ATOMHBIX SIIEp, COAEPKAIINX HEUETHOE YUCIIO MPOTOHOB.

PaznuyHble TKaHuW OpraHu3Ma OTJIMYAKOTCA APYr OT Jpyra IO COJIEPKAHUIO
MPOTOHOB, T.€. MO NPOTOHHOM TJIOTHOCTHU. [lOrJolIeHHEe SHEPruu HU3ITYUYEHUS
TKaHSMH COOTBETCTBEHHO OyJeT HEOJUHAKOBBIM. Peructpamusi KoJMuecTBa
UCITyCKaeMON OOpaTHO SHEPrUU M OTOOpAKEHHE €€ Ha IKpaHe MOHUTOpA B BUJIEC
CUTHAJIOB PAa3JIUYHOM MHTECHCUBHOCTH IIO3BOJISIET pa3jiuyaTh TKAHU 10 OSTOMY
nokaszarento. Hanbomnpiyto NpoTOHHYIO MJIOTHOCTh UMEET >KUPOBasi TKaHb, BCET/a
SPKO OTOOpaKkaromascs Ha SKpaHe MOHUTOPA, HAUMEHBIITYI0 — KOMITAKTHAsi KOCTHAas
TKaHb, KOTOpas BBIVISAUT Bcerga TeMHOW. [IpOTOHHAs IIIOTHOCTh  BOJBI
npuHuMaercs 3a 1,0.




KoHTpoJibHBIE BONIPOCHI.

1. Yto co0oil mpeAcTaBsAOT PEHTTEHOBCKUE JIyUX U IPUHLUIIBI UX MOTYYEHUS?

2. YCTpONCTBO PEHTTEHOBCKOM TPYOKH.

3. KaxoBbl cBOICTBa peHTIeHOBCKUX JIyueii? Ha yem ocHOBaHO MPUMEHEHHE UX
B MeauLuHE?

4. Knaccudukanusi METOJIOB JIy4eBOM JUATHOCTHKHU.

5. IIpuHUIMIIBI U JUATHOCTHYECKHUE BO3ZMOKHOCTH TEpMOTrpaduH.

6. [lpuHIMIIBI ¥ AMAarHOCTUYECKHE  BO3MOXKHOCTH  YJIBTPA3BYKOBOM
JMAarHOCTUKH.

7. OCHOBHBIE METO/Ibl PEHTTEHOJOTUYECKOTO UCCIIEI0BAHUSI.

8. JlomoiHUTENbHBIE W  CIEUUaJbHBIE  METOABl  PEHTTEHOJIOTUYECKOTO
VICCJIEIOBAHHS.

9. IlpuHUMUITBI M METOJMKA KOMIIBIOTEPHOM TOMOTpadum.

10.KakoBa ¢u3udeckasi CyIHOCTh, MarHUTHO-PE30HAHCHOUW TOMOTpadum.

11.OCHOBBI KJIMHUYECKOM JI03UMETPHH.

12.Kakue CBOMCTBA HMOHU3HUPYIOIIMX M3IYYCHUNW HCHONB3YIOTCA A UX

perucTpanuu.



10

TecTOBBIE 3a1aHNA.

1. Pa3BuTHEe PEHTIeHOJIOTUM CBA3aHO ¢ UMeHeM B.PeHTrena, Koropblii OTKpPBLI
U3JIyYeHHe, HA3BaHHOE BIIOCJIEACTBHH €ro UMeHeM

A. B 1890 rony
b. B 1895 rony
B. B 1900 rony
I'. 8 1905 rony

2. IlepBbie penTreHorpammbl B Poccun npoussedn

A. M.11.Hemenosn
b. U.I1.I1aBmoB

B. A.C.IlonioB

I'. I.U.MenneneeB

3. Ocia0jieHue my4yka H3JYy4YeHMs NPH NPOXOKIACHHMH 4Yepe3 pa3iM4YHbIC
npeaMeThbl 3aBUCHT

A. OT MOTJIONICHUS BEIIECTBOM O0BEKTA
b. ot KOHBEpreHuUM Jyuen

B. ot unTepdepennuu myuei

I'. oT paccesnus

. npaBunsHo A u I’

4. O0bIYHOE U300paKkeHne, MoJIy4aeMoe NPy MOMOIIU PEHTT€HOBCKUX JIydeil

A. 00JBIIIE CHUMAEMOTO 00BEKTa
b. MeHbBIIIE CHUMaeMOro 00ObEKTa
B. paBHO cHUMaeMOMy OOBEKTY
I'. Bce oTBETHI IPaBUILHBI

5. Inarno3 60bHO0ro no C.I1.BoTKkuHy ycTAaHABJIMBAETCH HA OCHOBAHMHU
A. TIIATENBHOTO U3y4eHus: O0JIBLHOTO OpraHa

b. npuMeHeHus TONMOTHUTEIBHBIX METOIUK
B. ucnonb3oBanusa pyHKIIMOHATBHBIX TPOO
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I. HU3Yy4YCHUS COCTOAHHA BCCIO OpraHn3Ma

6. IlepBblii HHCTUTYT PEHTT€HOPAJAUOJJOTHYECKOT0 NMPoduJisi B Halleill CTpaHe
ObLJ1 OPraHNu30BaH

A. B MockBe

b. B Knuese

B. B Jlenunrpane
I'. B XappkoBe

7. IlepBblii peHTIeHOBCKHUI annapar B Poccun ckoHCTpyHpoBa

A. M.11.Hemenosn
b. A.C.IlonoB

B. A.®.Modde

I'. M.C.OBouiHuKOB

8. Hcropuueckoe 3acenaHue MeaMKO-GU3MYECKOr0 001IeCTBA, HA KOTOPOM
B.K.PeHTreH 10/105K1J1 0 CBOEM OTKPBITHH, COCTOSAJIOCH

A. 8 HOs10pst 1895r.
b. 25 nos6ps 1895r.
B. 28 nexabps 1895r.
I'. 23 suBaps 1896r.

9. OTKpBITHE PEHTICEHOBCKHX Jiy4Yeil ObLI0 0CYLIECTBJICHO

A. B bepnune

b. B Bene

B. B Bropuoypre
I'. B Marnebypre

10. K MeTOogaM Jiy4eBOi TMATHOCTUKH HEe OTHOCATCS

A. perrrenorpadus

b. Tepmorpadus

B. pagnocuunturpadus
I'. anexTpokapaunorpadus
J1. conorpadus

11. Eannuna U3MEPECHUA MOITHOCTHU 103bl PEHTICHOBCKOI'0 M3JIYICHUSA
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A. Pentren

b. Paxg

B. Pentren/mun
I'. I'pen

12. He sABJSIIOTCH 3JI€KTPOMATHUTHBIMH

A. uH(}ppaKpacHble TyUn
b. 3ByKOBbBI€ BOJIHBI

B. pannoBoiHbI

I'. peHTreHOBCKHE Tyun

13. IToxa3zanusn HHAUBUAYAJIBHOT0 PEHTI€CHOBCKOI'O 103UMETPA 3aBUCHAT

A. OT MOIITHOCTH U3ITy4YECHUS

b. OT %ecTKOCTH U3ITydeHus

B. oT npoAomKUTENbHOCTH 00TyUYEeHHUS
I'. Bce OTBETHI IPABUIIBHBI

14. Exuauna «peHTren» onpeeisier codoi 103y

A. g-PKBUBAJICHT

b. mornomennyro 103y

B. s3xcno3unimonnyro 103y
I'. akTUBHOCTH

J1. PKBUBAJIEHTHYIO JO3Y

15. UHTEeHCMBHOCTH H3JIy4YeHHUs] NPH YBEJUYEHHMH PACCTOSHHUS 0 MCTOYHHMKA
U3JIyYeHHS] MEHACTCH IyTeM

A. yBEJIMYEHUS TPOTOPIIUOHATIBHO PACCTOSHUIO

b. ymensbienus 06paTHO MPOMOPIIMOHATBHO PACCTOSTHHIO

B. yBennuenust mponopluroOHaAIbHO KBapaTy pacCTOSIHUS

I'. ymenbIieHus 00paTHO MPONOPIUOHATBHO KBAJPATY PACCTOSHUS
/1. HEe MeHsieTCs
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IIpakTnyeckoe 3ansaTue Ne 2

Tema: @usnyecKkre OCHOBBI Paano0J0ruu. PaIuoakKTHBHOCTDH, PAAMOAKTUBHOE

U3JIyuyeHue, UX XapaKkTepucTuka. PaquHykjananas 1narHocTuka.

OO6muas uenpb 3ansTus: IMeTh npeacraBieHne 0 paaAuOKTUBHOCTH U PaJMOAKTHUBHBIX
U3IIyYeHUsAX, UX cBoicTBax. CTpoeHue atoma. MeTonbl perucTpanuu H3Iy4YeHHH,
YCTPOMCTBO PaIMOAMArHOCTUYECKON anmaparypbl. PaguoHyKiIHMIHAs JUArHOCTHKA,
€€ IPUHLMIBI U JUATHOCTUYECKUE BOZMOXKHOCTH.

KOHerTHBIG OcJan 3aHATHUA:

3HaTh:

1. Crpoenue aToma.

2. Uto Takoe paauMoOaKTUBHOCTb, €€ KAaYECTBEHHbIE M KOJUYECTBEHHBIC
XapaKTEPUCTUKH.

3. Uto Ttakoe pamuomerpusi, paauorpadusi, rammaronorpadus, UYTO TaKoe
PaAMOAKTUBHBIE H30TOIBI U X MOJIyYCHHE.

4. 3Hath (PU3NOIOTHUECKUE OCHOBHI PAIMOHYKIUIHON JUATHOCTHKH.

5. TpeboBanusi k panuodapMaleBTUUECKUM MperapaTaM, HCIOIb3YEMbIM C
IMArHOCTUYECKOHU IIEIIBIO.

YMeTs:

1. OmpenenuTh aKTUBHOCTH PaIMOAKTHBHOTO BEIIIECTBA 1O MACIOPTY U30TOIA.

2. OnpenenuTth MOKa3aHUS K PATUOHYKIHIHOMY HCCIICIOBAHUIO.

3. OueHUTh KIMHUYECKYI0 3HAYMMOCTh TIPOBEICHHOTO PaAHMOHYKIHIHOTO
HCCIICIOBAHMS.

baza mpoBenenust u MaTepuaIbHOE OCHAIICHUE:

1. YyebOnast komHaTa.

2. Tabmuipl.

3. JlerekTopsl 11t perucTpanuuu3IydeHUN.

Jlureparypa:

1. JL.A.Jlunnenoparen, W.IL.Kopomtok  «MeauumHCKass — paguoJioTHsT |
pentrenosiorus. M. Menununa» 1993r.

2. JL.A.JIlunnen6paren, W.IL.Kopomtok. Meaunuackas paauosiorus. Mocksa
2000r.

3. JI.J.JIlunnenopaten, ®.M.JIsicc. MenunuHcKas paanoioTus.
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4. JlydeBas nuarHoctuka. Y4ueOnuk s By3oB. [lox pen. mpod. Tpydanona I'.E.
M., «<I'DSOTAP-Meaunay, 2007r.

baok ungopmanum:

PannoakTUBHOCTD — 3TO CIIOCOOHOCTH SJI€P HEKOTOPBIX XUMHUECKUX 2JIEMEHTOB

K CaMOINPOU3BOJIBLHOMY pacmaay C BbIICJICHUEM JIYYHCTOW 3HEPruu B BHUJE alibda-,
OeTa- u raMMa-nyyed. EcTecTBeHHast palu0aKTUBHOCTD ObLJIa OTKPBITA (PPAHITY3CKUM
buzukom A.bekkepenem B 1896 romy, KOTOphIM OOHAPYKWUJ HCHYCKAHHE COJISIMU
ypaHa HEBUAMMBIX JTydeH, BbI3bIBAIOLIUX MouepHEeHUE (HoTorpaduyecKkoi dMYIIbCUH
noo06HO peHTreHoBckuM Jy4daMm. HWcecnepoBanusimu Mapuu u Ileepa Kiopn,
Pesepdopaa ObL10 YCTAaHOBJIEHO, YTO MYYOK PAJUOAKTUBHBIX Jy4el HEOJHOPOJICH U
B MarHUTHOM TI0JIE paclajalicsi Ha COCTaBHbIC YacTH: alibpa-Tyyd OTKIIOHSIIUCH K
OTPUIIATEILHOMY TMOJIIOCY M TPEACTABISIIM COOOM MOJIOKUTEIBHO 3apSIKCHHBIC
YacTHUILIbl, OETa-JTy4yd OTKJIOHSJIUCH K TOJOKUTEJIBHOMY MOJIOCY, a TaMMa-JIydd He
OTKJIOHSUJTUCH BOOOILE W MPEACTABISIIA COOOM AJEKTPOMArHUTHBIE BOJIHBI, MOJI00HO
PEHTIeHOBBIM JiyyaM. B nanpHeliieM ObLI0 yCTaHOBJIEHO, YTO alib(a-Tydu CIOKHbBIC
YaCTUIIbI, COCTOAIINE U3 JIBYX MPOTOHOB M JIBYX HEUTPOHOB, O€Ta-Iy4l — 3TO MOTOK
AJIEKTPOHOB, JTMOO O3UTPOHOB, €CIIH OeTa-U3IyYeHHE MOJI0KUTEIHHOE.
PanuoaktuBHbIC JTyun 00J1a7a10T CBONCTBAMU:

[IpoHuKaTh Yepe3 pa3IuyHbIE CPEIBI.

HNoHnusupoBath cpeny, uepes3 KOTOPYIO MPOXOIST.

BrI3bIBatoOT CBEUEHNE HEKOTOPHIX BEIIECTB — JIIOMUHOGOPOB.

Br3biBatoT nouepHeHue GoTorpapuueckoi SMyIbCUH.

O6nanaroT OMOIOTUYECKUM JIEHCTBUEM.

a0 E

['mybokoe  u3ydyeHHe CBOMCTB  pAJUOAKTUBHBIX  DJIEMEHTOB  MPHUBEIIO
anrnuiickoro ¢usuka Peszepdopaa B 1911r. x co3gaHuio IJIaHETApHOW MOJAENU
CTPOEHMS aroMa. OTOW MOJENbI, YCOBEPIICHCTBOBAHHOW JATCKUM YYEHBIM
Hunscom bopoMm u oTedecTBEHHBIM ydeHbIM MBaHEHKO, Mbl MOJB3YyEMCS IO
HACTOSAIIEE BpPEMS, MOCKOJIbKY OHA IMOMOTAET IMOHSThH SIBIICHHE PAaANOAKTUBHOCTHU.
Bce aromMbl HeUTpadbHBI M COCTOAT W3 IMIOJIOKUTEIBHO 3apsHKEHHOTO sapa u
BPAILIAIOIINXCS BOKPYT HErO OTPULATENBHO 3aPsSHKEHHBIX 4acTull — 3JEeKTPOHOB. 1o
Tabymiie MeHeneeBa MOKHO MPEICTABUTh CTPOCHHUE aToMa JI000TO XUMHYECKOTO
3JEMEHTA. S apo aToMa COCTOMT U3 MPOTOHOB U HEUTPOHOB. KoJIMueCcTBO MPOTOHOB —
9TO 3apsij sapa - B Tabnuie MenzaeneeBa mopsakoBbiii Homep. CymMMa MPOTOHOB |
HEUTPOHOB — 3TO MAaCCOBO€ YHCIO, T.€. aTOMHBIA BeC. UucCIy MPOTOHOB B slIpe
COOTBETCTBYET KOJMYECTBO OJJEKTPOHOB HA DJIJIEKTPOHHBIX YPOBHSX, YHUCIIO
NOCJHENHUX oOmpenenserca no mnepuony. KoimuecTBO 3JIEKTPOHOB Ha BHEIIHEM
AIEKTPOHHOM YPOBHE OIPENEISAETCS MO CPYMNIE, 4 B XUMUYECKOM OTHOIIEHUU — 3TO
BAJICHTHOCTh. [IpOTOHBI W HEWUTPOHBI YAEPKUBAIOTCA BHYTPU SlIpa CHIIAMHU,
Ha3bIBa€MbIMU si7IepHBIMU. CTaOUIIbHBIE YCTOMYUBBIC SiApa COAEpKaT ONpPEACICHHBIC
Yyyclia MPOTOHOB U HEWUTpoHOB. Ecnu sapo copep UT U30BITOK MPOTOHOB WU
HEUTPOHOB, TO OHO HEYCTOMYMBO, paOAKTUBHO. CaMOMPOU3BOJIBLHO U3MEHSS CBOI
COCTaB, AP0 CO BPEMEHEM MOMAa1aeT B CTA0MIbHYIO 00JIaCTh.
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1934 ron o3HaMeHOBaNICs OTKPBITHEM (PpaHIly3cKuX yueHbIXx Openepuka u Upsn
Kommo-Kropu sBIIEHHsI MCKYCCTBEHHOW PaJMOAKTUBHOCTH. Tak IMOABUICA XOPOIIO
WU3BECTHBIA TEPMMH — pPAJUOAKTHBHBIM M30TOIN. B Hacrosmee BpeMs IyTem
O0MOapIUPOBKH  CTAOMIIBHBIX XMMHYECKUX OJEMEHTOB HEHUTpPOHAMH MOXKHO
MOJIYYUTh PAJUOAKTUBHBINA H30TOII JJFOOOTO XUMUYECKOTO 3JIEMEHTA, HA3bIBAEMbIE B
HACTOSIIIEE BpEMsl PaJUOHYKJIMIAaMH. T.0. OTKppUIaCh BO3MOKHOCTH BBOJA B
OpraHu3M OOJIBHOTO PAJUOHYKIUAOB, HAOIIOJaTh 32 MX MECTOHAXOXKJIECHUEM C
NOMOIIBIO  PAAMOJMAarHOCTHUYECKONW anmaparypsl. MeTox Moidydna Ha3BaHHE
PAAVOHYKIMIHOM JMarHOCTHKH, a pPaJuOHYKJIHWIBI, BBOAWMBIE B OpIraHHU3M, -
paauodapmaiieBTHUeCKuX npemnaparos (POII).

XapaKkTepuCcTUKa paIMOAKTUBHOCTH.
Ilepuon mnomypacnmaga — BpeMs, 3a KOTOPOE pacnagacTcs IOJOBHHA aTOMOB
PaIOAKTUBHOIO BEIIECTBA.
J1oJ11 aTOMOB, pacHnajaroluXcs B UHULy BPEMEHH, - 9TO HOCTOSIHHAS PACIA/A.
AKTUBHOCTb PaJIMOAKTUBHOTO BEMIECTBA — 3TO KOJIMYECTBO ATOMOB, paclaJIarolnXCs
B €IMHUILY BPEMEHU.
Y enpHas akTUBHOCTB — KOJIMYECTBO PACIIATAIOIINXCSA aTOMOB B €IMHULLY BPEMEHU B
€IMHUILIE MACChl BELIECTBA.

EauHuIer ak THBHOCTH.

ITo cucreme CU
bekkepens — 3T0 0JIuH pacmaji B CEKyHIY.

[IpousBonHbIE:
Kuno6ekkepens — 1000 6exkepeneit.
Mero6ekkepens — 1000000 Gexkkepenei.

BrecucTemMHbIe eTMHUIIB.

Kropu — 3,7x10%° pacnanios B cexyny.

[IpousBoaHbIE:
Muxpoxtopu — 3,7x107 pacnianos B ceKyHy.
Mummkropu — 3,7x10% pacnianos B cekyHy.

HNonuzupyroriye n3nydeHuss HEBUIUMBI, HE HMEIOT 3araxa, ModTOMY U3MEPEHUE
WX BO3MOXXHO C TIOMOINIbIO TPUOOPOB, perucTpupyromux d3PpdeKt aeincTBus
U3ydyeHU Ha (QuU3MYecKue, XUMUYecKue U Ouonoruueckue cpenbl. Otcrona
paznuyaroT pu3nyecKne, XMMUUYECKHUE U JP. METOIbI pETUCTpAIK u3nydeHunid. Yare
UCIIONTB3YIOTCS busndeckue: MOHU3AITMOHHBIC u JIOMHUHECIIEHTHBIH
(CUMHTWISAIIMOHHBIA) METOABl  PETHCTpaluyd  W3nydeHuH. JIIs  BBIMOJHEHUS
PAIMOHYKIIMIHBIX HMCCIIEIOBAHUN pa3paboTaHbl pa3HOOOpa3HbIE IUAarHOCTHYCCKHEC
prOOPHI, B KOTOPBIX €CTh JETEKTOP, IPEOOPA3YIOIINI HOHU3UPYIOIIEE U3ITYICHHUE B
AJIEKTPUUECKUE UMIYJbChI, OJOK 3JEKTPOHHONW 00pabOTKH U OJIOK Mpe/CTaBICHUS
naHHbIX. [1o BUAY MOCIEIHETO pa3InyaroT: METOI PaIMOHYKIMIHON BHU3yallU3allvH,
paauorpaduio, KIMHAYECKYIO U Ja00OpaTOPHYIO PaIMOMETPHIO.
PammonyknuaHas BU3yanu3amusi — 3TO TIOJYyYCHHE HN300paKEHUS HCCIETyeMOTO
OpraHa, 4acTy Te€jla WM BCEro TeJia MalueHTa Npu BBeAeHUH B opranusm POII, ¢
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MOMOUIbI0 TamMMma-cuuHTUrpaduu. Bapuantamu ramma-cCUMHTUTPA(QUU SBISIOTCS
oHO(POTOHHAS WK BYX(OTOHHAS SMHCCUOHHAsI ToMorpadusi. Hora ucnoabs3yroT
JUISl BU3yQJIM3aLMM CKaHEP, NCCIIEIOBAHNE HA3bIBAETCS CKAHUPOBAHUEM.

JUiss u3ydeHusT JAMHAMUKA PAJUOAKTUBHOCTH OpraHU3Ma, Uil HU3Y4YECHUS
pa3IMYHBIX (UNOJIOTUYECKUX U OMOXMMHUYECKUX MPOIECCOB B PAJE YCTAaHOBOK
MO>KHO Ppe3yJbTaThl MCCJEAOBAHMS 3apETUCTPUPOBATH B BUAEC LU(p U MPOBOIUTH
TaKO€ HCCIIEIOBAHUE Yepe3 IOBTOPHBIE HMHTEPBAJbl BPEMEHM W HAa OCHOBAHUU
NOJIYYEHHBIX JAHHBIX CYJIWTh O HAKOIUICHUM W BBIBEJECHUU PATUOAKTUBHOIO
BelIECTBA — I3TO paauoMerpuss. OHa npurogHa isd PETHCTPALUUA  MEIJICHHO
MPOTEKAIOIINX MPOLECCOB.

JUist  W3yyeHus TPOLIECCOB, COMPOBOXKIAIOIMIUXCA OBICTPHIM U3MEHEHHEM
MHTEHCUBHOCTU M3Jy4€HHUs, TpeOyeTcs HEeNpephIBHAS PErUCTPAlMs HMMITYJIbCOB. B
TAaKHX CIy4asX UCHOJB3YIOT CUETHBIE YCTAHOBKH, B KOTOPBIX U3MEPUTENb CKOPOCTH
CYeTa COEJIMHEH C CaMOMMCIIEM, BEIYEPUUBAIOIINM KPUBYIO — pauorpaMMy, a METOA
perucTpauudud HasbiBaeTca paauorpadueit. [IpumepoM MOXKET CHYKUTh H3y4YEHUE
BEHTWISALIUMA JIETKUX, T€MOJMHAMUKH, HAKOIUIEHME W BBIBEJIEHUE PAJUOAKTUBHBIX
BEILIECTB M€YEHBIO, TIOYKAMHU U T.J.

JUIst OCyHIECTBIEHUSI YKAa3aHHBIX METOJIOB HCIOIb3YIOTCA PATUOHYKIHIbI
(pagnoaKkTUBHBIE M30TOIBI) WM MEUEHHBbIE UMU HHAMKATOPBI, KOTOPbIE HA3bIBAIOT
paanodapmaiieBTuueckumu npenaparamu (POII).

P®II — 310 paspemieHHOE (papMaKONEHHBIM KOMUTETOM JUIsl BBEACHUS YEIOBEKY
C JMAarHOCTUYECKOM ILENbI0 XMMHYECKOE COCOUHEHUE, B MOJIEKYJE KOTOpPOIO
COZIEPKUTCS PATUOHYKIHUIL.

P®II nomkxen oTBevaTh psay TpeOOBAHUM:

1. BbITh O€3BpEIHBIM.

2. Tlepuox momypacmaga AODKEH OBITH JOCTaTOYHO KOPOTKHM, HO JIOJDKEH
MO3BOJIUTH IPOBECTH HEOOXOANMMOE BO BPEMEHU MCCIIEOBAHNUE.

3. BrIcTpo BRIBOAUTCS U3 OpraHu3Ma.

4. O6nagaTh TPOMHOCTHIO K UCCIIEAYEMOMY OPTaHy WJIM M3y4yaeMOMY OOMEHY.

5. JlomkeH UMeTh OTNpeAeTeHHBINA CIEKTP U3TyUCHUSI.

6. HMcnonp3oBaTh B ManbiX (MHAWKATOPHBIX) 103aX. BakHas MUHUMAabHAsS

Jly4eBasi Harpy3Ka, Uil OLEHKH KOTOPOU MOJIb3YIOTCA MOHATHSIMH.

Pu3NYEeCKUi MEPUO TOJYBBIBEACHUSA — BpPEMs pacliaia IOJOBUHBI aTOMOB
paguoHyKnuaa. Bpems, 3a KOTOpO€ akTHMBHOCTb IIperapara, BBEACHHOIO B
OpraHu3M, CHMIKACTCS HAIIOJIOBUHY 3a CYET €r0 BBIBEICHUS, HA3bIBACTCSA [IEPUOJIOM
OMOJIOTMYECKOro TMOJIYBbIBEICHUA. Bpems, B TeueHHe KOTOPOTrO aKTUBHOCTD
BBeJICHHOTO B opranu3M P®II ymeHbiliaeTcst HaloJOBUHY BCIEACTBUE (HU3UUECKOTO
pacnajia ¥ BbIBeICHHSI, Ha3bIBaIOT 3(h()EKTUBHBIM EPUOIOM HOJTYBBIBEACHUS.

B psine ciydyaeB paJMOHYKJIMIHOE UCCIEIOBAHUE MOXKET OBITh MPOBEACHO 0€3
BBeJcHUST B opranmsm P®II — in Vitro, T.e. Bce HCClIeIOBaHHUS MPOBOMAT B
npobupkax. OHO MO3BOJSET OOHAPYKUTh B OMOJIOTMYECKUX KUIKOCTAX (KPOBB,
MOYa) TOPMOHBI, (PEPMEHTHI, JIEKAPCTBEHHBIE U JIP. BEIIECTBA B HUYTOKHO MaJjbIX
KOHILIeHTpauusax. [IpyHuuI 3Toro MmeTona, Ha3pIBAEMOI0 PaIMOMMMYHOJIOTHYECKUM
aHAJIM30M, COCTOMT B KOHKYPEHTHOM CBSI3bIBAHHMHM HCKOMBIX CTaOWUJBHBIX H
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AQHAJOTUYHBIX WM MEUYEHBIX BEIIECTB CO CHEeNU(PUIECKON BOCTPHUHUMAIOIIEH
CHUCTEMOI.

PamuoHyxmuaHbIN aHanm3 iN VItro craiau Ha3bBaTh PaMOMMMYHOJIOTHYECKUM,
MIOCKOJIBKY OH OCHOBaH Ha MCMOJIb30BAHUM UMMYHOJIOTUYECKUX PEAKIIUN aHTUTECH-
aatuteno. OgHAaKo B MaimbHEWIEM OBUTM CO3M@HBbI JApyTHUe, ONHM3KHE MO IMENsM H
METOJIUKE, HO pa3IHyalolInuecs Mo AeTaliIM BUABI HCCaeaoBanus in Vitro. Tak eciu
B KaueCTBE MEUEHOH CyOCTaHIIMHM MPUMEHSIOT aHTUTENIO, a HE aHTUICH, aHAJIU3
Ha3bIBAIOT HMMMYHOPQAUOMETPHYECKHUM, €CJIM JK€ B KaueCTBE CBS3BIBAIOIICH
CHUCTEMBI B3AThl TKAHEBBIE PEIEIITOPHI, TOBOPST O PAIUOPEIIENTOPHOM aHAIH3E.

KOHTpOJILHI)Ie BOIIPOCHI.

1. Yro Takoe paAMOAKTUBHOCTH? PajAMOaKTUBHBIE HW3Iy4eHUS M  UX
XapaKTEPUCTHKHU.

2. CtpoeHne aToMa M CBsI3b CTPOCHHS aromMa ¢ TaOmuIell XUMHUYECKHX
2JIEMEHTOB MeHneneesa.

3. Uro Takoe UCKYyCCTBEHHAas paguoakTHUBHOCTH? [losydueHne pajanoakTUBHBIX
M30TOMOB.

4. Yro Takoe paauodapmalleBTUUECKUE IMpenaparbl, M Kakue K HHUM
MIPEBSBISIOTCS TPEOOBAHUSI.

5. Uem otnuyaeTcs pacnpeieieHie B OpraHu3Me pajuOaKTUBHBIX W30TOMOB OT

pacnpe/enenus CTabuIbHBIX.

Mertoapl perucTpauny U3Iy4YEHH.

Y CTpOUCTBO paaqoOaAMarHOCTUYECKON anlapaTypsl.

[IpuHUMIIBI 1 BO3MOXKHOCTH PAIUOHYKJIUIHBIX UCCIICIOBAHUN.

© 0o N o

Kakue  TpeOoBaHuMs  MpeabsABISAIOTCS K paanodapManeBTHUYECKUM

npcenaparam, HCIIOJIb3yCMbIM C I[H&FHOCTH‘-ICCKOﬁ OCIbIO.
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TecToBLIE 3a1aHUS.

1. EcTecTBEHHYI0 PAIHOAKTHBHOCTH OTKPbLJI

A. Kropu M.

b. bekkepens A.
B. Pero K.

I'. Kropm I1.

2. OT 4ero 3aBHCHT AKTHUBHOCTH ONPeeJTeHHOT0 KOJIUYECTBA PAAUOAKTHBHOIO
Beniecrpa?

A. OT 3HEpruu U3ay4aeMbIX YaCTUI] UJIU KBAHTOB

b. Ot Temnepatypsl cpeasbl

B. Ot ckopocTu pacraaa 1aHHOTO paJIMOAKTUBHOTO BEIIECTBA
I'. OT nopsiKoBOro HOMepa JIAHHOTO AJIEMEHTA

J1. Ot arperatHoro COCTOSIHUSI PaJMOAaKTUBHOTO BEIIECTBA.

3. Kak M0:KHO H3MEHUTh CKOPOCTH PAHOAKTHBHOIO pacnaaa?

A. Ilyrem HarpeBaHus

b. Ilyrem oxnaxaeHus CBEpXHU3KUX TEMIIEPATyP
B. [IyreM XMMHYECKOTO BO3ACHCTBUS

I'. ITyTreM noBbIIIEHUS AABJICHUS

J1. HeBO3MOKHO M3MEHUTH

4. Yto npou30iaeT ¢ aTOMOM BellecTBa NpH ajbda-pacnaae?

A. Cmecturcs B Tabnuie MeHeneeBa Ha JIB€ KJIETKHU BIIPABO
b. AToMHBIN Bec HE U3MEHUTCS

B. Cmecturcs B Tadnune MeHneneeBa Ha IBE KJIETKU BIIEBO
I'. Beigenur nBa 3yieKTpoHa

J. U3my4nrcs mo3uTpoH

5. KakuMu M3MeHeHHSIMM aTOMHOIO siipa 00yCJIOBJIEeH OTPMUATEIbHbIH OeTa-
pacnan?
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A. IlpeBpaiieHremM HEUTPOHA B IPOTOH

b. M3nyuyennem raMmma-KBaHTa

B. 3axBaToM siIpoM 3JI€KTPOHA C BHYTPEHHEN OpOUTHI
I'. YBennuenueM aTOMHOIO Beca

J1. YBenuueHneM o0beMa aTOMHOTO sJipa

6. KakoBbI cOCTaBHBIE YACTH €CTECTBEHHOI0 PAJMALIMOHHOTO (poHA?

A. N3myyeHunst NpOMBIIUIEHHBIX PEIITPUATHIA

b. N3nyyeHue aTOMHBIX 3JIEKTPOCTAHIUN

B. M3nydeHus: peHTreHOBCKUX KaOWHETOB

I'. U3nyyeHune eCTeCTBEHHO PacIpeIeICHHbIX PAIMOAKTUBHBIX BEIIECTB U
KOCMHYECKOE U3IIyYEHNE

J1. U3ny4eHus >KMBbIX OPTaHU3MOB

/. Kak MOKHO U3MEHHTH CKOPOCTh PAJHOAKTHBHOIO pacnajaa?

A. Ilyrem HarpeBaHus

b. IlyreM XUMHAYECKOTO BO3AECHCTBUS
B. HeB03MOXHO U3MEHUTH

I'. [Iyrem oxnaxxaeHus

J1. IlyTeM noBBILIEHUS JaBICHUS

8. UTo u3MepsI0T NPHU NOMOIIM PATHUOMETPOB?

A. AKTUBHOCTb PaJMOAKTUBHBIX BEIIECCTB

b. Jlo3y npoHukaronien paguamnuu

B. DHepruto n3nydaeMbIX 4aCTUI U KBAHTOB

I'. Crenens nmpoHUKaOIIEH CTOCOOHOCTH U3TyUCHUI

J1. CkopocCThb NBM>KEHUSI YACTHUI UJIM KBAHTOB B IIPOCTPAHCTBE

9. KakoBo B3aMMOOTHOIIIEHME MEXKIy IOCTOSIHHOW pacnaga W MNepUoaoM

noJrypacnajaa?

A. Tlpu GonbIiei MOCTOSTHHOM pacnaja Mepuo moaypacmnajga He H3MEHSIETCS

b. [Ipu GombImieit moCcTOSTHHOM paciiajga Iepro;] oypacaia MeHbIIe
B. Tlpu Gomplieii mocTosTHHOM pacnaja nepuo nojypacmnaza 0osblie

I'. Ilepron nmomypacnaja v MOCTOSIHHAS pacliaja XapakTEepU3yoT pa3IMuHbIe

CTOPOHBI ABJICHUA paAOaAKTUBHOCTHU

10. YTo Takoe u3oronbi?

A. PaBHOBI/II[HOCTI/I OIHOI'0 M TOI'O K€ 3JICMCHTA C Pa3JIMIYHbIM aTOMHBIM BECOM

b. PaBHOBI/II[HOCTI/I XUMHUYICCKUX IJICMCHTOB C pa3HbIM YUCJIIOM IIPOTOHOB
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B. Pa3HOBHAHOCTH XMMHUYECKHUX JIEMEHTOB C PA3JIMYHBIM YHCIIOM DJIEKTPOHOB
I'. Di1eMeHTBI C pa3IMYHBIM YHCIIOM JIEKTPOHHBIX YPOBHEH
J1. DneMeHTsI ¢ pa3Iu4HbIM NOPSIKOBBIM HOMEPOM

OT1BeThI
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