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

®du3nuecKrue OCHOBBI JIY4eBOM IMArHOCTUKH yueOHoe nocodue - CeBepo — OceTHHCKas
l'ocynapcrBennas Meauuunckas Akaaemus.- Binaaukaskas, 2020r.

JlanHoe ydeOHOE MOCOOME TMOCBAMICHO (U3NYECKUM OCHOBAM JTYYEBOWM JHATHOCTUKH.
ABTOpamu MpeCTaBICHbl COBPEMEHHbIC TAaHHBIC [0 O MPEJAMETEe U 33jayax Jy4eBOW IMAarHOCTUKH,
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 ISl OPIUHATOPOB I10 CTICIHATBLHOCTH PeHTreHomorus

PeneHnseHTH:
CayrtueBa M.I'. — 3aBenyromas O.I' I I".b.Y.3. P.O./1. Mun3znpasa PCO-Ananus
becnexoeB V.C. — 1o1eHT, KaHIUAAT MEAUIIMHCKUX HAYK, 3aBEAYIOUINI Kadeapoil oommei

xupyprun ®I'bOY BO COI'MA Munsapasa Poccun Munznapasa Poccun

YTBep:KJIeHO U PEKOMEHIOBAHO K Mevatu L{eHTpambHbIM KOOpIUHAIIMOHHBIM
yaebnomeroanueckuM copetom ®I'BOY BO COI'MA Munsznpasa Poccuu (mpotokon Ne 6 ot 6
utonst 2020 1)

BBenenue.



JlydyeBass nMarHOCTHKa W JydeBas TEpalnus — 3TO HAyKa, OXBATHIBAIOLIAS BCE
CTOPOHBI ~ MPHUMEHEHHS  PEHTICHOBCKHUX, PaJUOAKTUBHBIX, HH(PaKPaACHBIX,
YIABTPA3BYKOBBIX U3IIy4EHUU U SAJIEpHO-MarHUTHOIO pe30HaHca B OO0JacTu
3IpaBOOXPAHEHUs, T.€. B LIEJSIX U3YYEHUS HOPMAJIbHOTO YEIOBEYECKOI0 OpraHu3Ma,
a Tak Xe NpopUIAKTUKH, JUATHOCTUKU U JiedeHus Oosie3Heil. Bmecte ¢ Tem 3TO
HayKa BKJIIOYAET paJAMOOMOJIOTHIO, HW3YYalOllyl0 JIEUCTBHE HOHU3UPYIOIINX
U3ITy4YEeHUI Ha )KUBOM OpraHu3M, a TakXKe OT/AENIbHbIE CIIelUaIbHbIe OTPACIu (HU3UKU
U TeXHUKU. TakuMm oOpazoM, JiydeBasi JUArHOCTUKA U JydeBasl Teparnus 00beIUHSET
HECKOJIBKO CaMOCTOSTEIBHBIX OTpacied, KOTOpPbIE HEOTACIUMBI APYr OT Jpyra u
VMEHHO B CBOEM COYETAHUU COCTABJISIIOT CYLLECTBO 3TOM LIEJIOCTHOM COBPEMEHHOM
MEIUIMHCKOW AUCHMIUIMHBL. OJIHAKO, KaXKJ1as U3 HUX UMEET CBOM creuuduueckue
0COOEHHOCTH, OpraHru3alMOHHbIE (DOPMBI U 33]1a4U UCIIOJIb30BAHUS B METULIMHE.

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

06111351 OCJIb 3aHATHA: UMCTb IIPCACTABICHUC O IIPCIAMCTC H 3aJadax queBoﬁ
AUarHOCTKH. Nmets MpcacCTaBjICHUC O MCTOHax quCBOﬁ JANAarHOCTHKU, (1)I/I3I/IKG
HOHU3BHUPYIOIIUX W HCOMHU3UPYIOIMINX H3JIy‘-I€HHﬁ, HCIIOJIB3YCMBIX B MCAUIIHUHC, HUX
AUAarHOCTHYCCKHNX BO3MOXXHOCTAIX.

KoHKpeTHBIE 1IenH 3aHATHS.
3HaTk:

1. Ilpeamer, CTpYKTYypy U 3a7a4u JTy4€BOW JUATHOCTUKH.

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

3. YCTpONCTBO pEHTI€HOBCKON TPYOKH, MOJyuYE€HUE PEHTTEHOBCKUX JIyded U UX
CBOMCTBA.

4. YCTpoicTBO u CaHUTAPHO-TUTHEHUYECKHE TpeboBaHUS K
PEHTTEeHANArHOCTUYECKOMY KaOUHETY.

5. 3HaTh CBOMCTBA MOHU3HUPYIOIIUX U3ITYYSHHUH U CIOCOOBI 3alIUTHI OT HUX.

YMeTh:

1. Onpenenutb METOI TyYEBOTO UCCIIETOBAHMS.

2. 3HaTh  JUArHOCTUYECKHE  BO3MOXXHOCTH  KaXJOro MeEToja  JIy4eBOM
JUAarHOCTUKM U yMETh Ha3HA4uTh OOJbHOMY HEOOXOIUMOE JIy4eBOe
HCCJICJIOBAHUE.

3. Omnpenenuth KaueCTBO PEHTIEHOBCKOTO CHUMKA.

baza IMPOBCACHUA U MAaTCPUAJIBHOC OCHAIIICHUC!

VYVuebHasgs koMHaTa
2. Kabuuer Y3U

=
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PeHTreHonnarHocTuYecKuii KaOMHeT
TaOGnuipl, peHTreHoBcKas TpyOKa,HaOOpBl PEHTTeHOTpaMM, (I0opoTrpamwm,
TEPMOTPaMM, JJIEKTPOPEHTTEHOTPaMM.

B~ w

Jlutrepartypa:

1. JL.A.JIuanenoparen, W.I1.Kopomok. MeauuuHckass paauoiaorus (OCHOBBI

Jy4eBOM JTMArHOCTHKY U JydeBou Tepanuu). Mocksa 2000r.

JI.I.Jlunnenbparen, ®.M.JIsscc «MenuuuHCcKast paiuoI0oTUsI».

3. JL..JlunnenOparteH, N.I1.Kopomroxk. MeaunuHckas PanOoJIOTHS u
pentrenosiorus. M.»yMeaununay. 1993 r.

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

no

baok ungopmanum:

PeHTreHoBCKME JTydd OTKPBUIM HOBYIO AMOXY B Pa3BUTUU (DU3UKU M BCETO
€CTECTBO3HAHMUSI, IOMOIJIM MPOHUKHYTh B TalWHBl NPUPOJbI U CTPOEHUS MAaTEpPHH,
IPUBEIN K PEBOJIIOIMOHHBIM MPEe0Opa30BaHUsIM B MEIUIIMHE. PEHTreHOBCKue ydu
ObLTM OTKPBITHL 8 HOsIOps 1895r. mpodeccopom BHeprOyprckoro yHHMBEpCHUTETA
I'epmanuu Bunsrensmom Konpamom Pentrenom. IlepBoe coobmienne «O HOBOM
BUJIE JIy4eil» ObLI0 omyOirKoBaHO B ssHBape 1896 rona B Buje 17 KpaTKUX TE3HMCOB,
U3 KOTOPBIX CTAJIO U3BECTHO, YTO OTKPBITHIC JIYYH CTIOCOOHBI:

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

0) BBI3bIBATH CBEUEHHUE (DIIFOOPECIIUPYIONINX BEIIECTB;

B) BbI3bIBATh MOYEPHEHHE POTOrpapruecKol MIaCTUHKH;

I') pacmpoCTPaHATHCA NPSIMOJIMHENHO;

1) HE U3MEHSTH CBOETO HAIPaBJICHUS IO/ BIUSHUEM MarHuTa u T. 1.

B tpex mocneayroommx cooOeHusx oH c(hopMyIHpoBall BCE CBOMCTBA X-JTydeit
Y TEXHUKY UX MTOJTYYECHHUS.

PeHTreHOBCKME JTy4u TEHEPUPYIOTCS B CTEKISTHHOM BaKyyMHOW TpyOKe, C
OJIHOW CTOPOHBI KOTOPOH BIasiHa COUpalbHAs HUTh KaToOAa, UMEIOIIAs OTIEIbHYIO
ANEKTPUUYECKYIO 1IEMb HaKamia, ¢ Apyroil CTopoHsl — aHoA. K aTum ByMm snekTpojam
PEHTIC€HOBCKOM TPYOKHM B HY>KHBII MOMEHT TIOJIKJIFOYAETCS BBICOKOE HAMPSIKEHHUE C
MIPUCOEAUHEHUEM KAaTO/1a K OTPULIATEIbHOMY, @ aHO/1a K MOJIOKUTEIIbHOMY IOJI0CaM.
IIpy momaue Toka Hakajga K CHIHUpadd KaToda BOKPYr Hee oOpa3yeTcsi 001ako
CBOOO/JHBIX AJIEKTPOHOB (TEPMORJICKTpOHHAsT »sMuccusi). Ilpu mojgaye BBHICOKOTO
HaIpPsDKEHUST CBOOOIHBIC JIEKTPOHBI C OOJIBIIION CKOPOCTHIO YCTPEMIISIOTCS K aHOTY.
IIpy TOpMOXEHUU DJEKTPOHOB B BEIIECTBE aHOJAa WX KHUHETHUYECKAas HHEPTHs
npeBpamiaercs B Oombieil mMepe B TemioByio (10 99%), a okono 1% B sHepruto
PEHTTEHOBCKOTO MU3JIy4YEHUS.

Bbonbinas 3aciyra PeHTrena B Hayke COCTOUT B TOM, YTO OH HE TOJIbKO OTKPBLI
HEU3BECTHBIC JIyYHd, HO M C JIOCTATOYHOM IMOJIHOTOM OIKCAl UX CBOMCTBA, OJHAKO
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npupoja X-i1ydei Obuta uzydena nosaxee B 1912 rony Hemeukumu ¢uszukamu Jlayn,
Kuununarom n ®puapuxoM, KOTOpble H3ydash MPOXOXKICHWE PEHTICHOBCKHX JIyden
yepe3 KpUCTaul JI0Ka3alid, 4TO OHHM O0JaJaroT CBOMCTBaMU HMHTEp(EpEHUUU MU
IUQPPaKINK,  XapaKTepHbIMU IS JJIGKTPOMArHUTHBIX  Konebanuit.  T.e.
PEHTTEHOBCKUE JIY4H SIBISIOTCS 3JIEKTPOMAarHUTHBIMU BOJIHaMU. B 00111eBoIHOBOM
CIEKTPE PEHTTEHOBCKUE JIyUU CTOST MEXAY YIbTPa(HUOIETOBBIMU U FaMMa-IydyaMHu.
B Hacrosimee Bpems u3BECTHO Oosee JeCATH  (PU3NYECKUX CBOMCTB
PEHTTEHOBCKUX, YETHIPE BAKHEWIIUX W3 HUX OTKPBUIM JIOPOTy K ILIMpoYailiieMy
IPUMEHEHUIO UX B MEULMHE.
|. PeHTreHoBckue Jiyun 00Jaar0T MPOHUKAIOUIEH CIIOCOOHOCTHIO, MPOXOs YePE3
pa3Hble OOBEKTHI, OHU HECYT Ha ceOe ONpeAesieHHYI0 HH(OPMALIUIO O CTPOECHUH
ATHUX BEIIECTB.
Il. PeHTreHOBCKHE Ty4HW, MPOXOAS Yepe3 HEKOTOphIE BEIIECTBA, BBI3BIBAIOT HX
¢ropecieHuio (cBeueHue). bnarogapst 3ToMy CBOMCTBY OBLIM OTKPBITHI JIy4H,
a yKa3aHHbIE BEIECTBA, HWMEHYEMbIe JIOMUHO(OpPAMH, CTaldd MIUPOKO
NPUMEHSATHCS B MeauimHe. VX cBedeHue Moj BO3ACHCTBHEM PEHTTEHOBCKHUX
Jydyeld MOpPOAMIO OJAMH M3 OCHOBHBIX METOJOB PEHTI€HOJOTHYECKOIO
UCCIENOBaHUS — peHTreHockonuto. I[lpu penTrenorpaguu  IrOMUHODOPHI
MO3BOJISIIOT YBEJIIMYUTH JIy4E€BOE BO3JCUCTBUE HA PEHTICHOBCKYIO IUIEHKY B
KacceTe 6jarogaps IPUMEHEHHUIO YCUIIMBAIOIINX YKPAHOB, TOBEPXHOCTHBIN CIION
KOTOPBIX BBINOJIHEH U3 (DIIOOPECUUPYIOLIMX BEIIECTB. YIIyYIIEHHUE KauecTBa
JIOMUHO(OPOB, T.€. YBEIMUYECHUE IPKOCTH UX CBEUEHHUS 3HAUYUTEIIbHO YMEHBIIAET
7103y 00Jy4eHus: M OOIBHBIX U TIEpPCOHAIa PEHTICHOBCKUX KaOWHETOB.
[11.PenTrenoBckue yun okas3piBaroT Gororpaduueckoe aeiicteue. Kak u BUIUMBIIM
cBeT, nomnanas Ha (ororpaduyueckyro SMyJIbCUIO, OHHM BO3ACHCTBYIOT Ha
raJloNIHOe cepedpo, TMOBBIMIAS €r0 XWMHUYECKYH) AaKTUBHOCTh W YaCTUYHO
BOCCTaHaBiuBas cepedpo. Ha 3Tom cBOMCTBE pPEHTI€HOBCKUX JIyd4eil OCHOBaHA

peHTreHorpadgus — TMOJy4eHUEe U300paKeHUs Ha (HOTOUYBCTBUTEIBHBIX
Marepuanax.

V. PenTreHoBckue iydd BBI3BIBAIOT HMOHU3AIUIO CpeJl, 4Yepe3 KOTOphle OHU
npoxoadaT. OTciola WX Ha3BaHWE — MOHU3MpYIOLlee u3NydyeHue. DPdekr

MOHM3AIMA — 3TO OOpa30BaHUE TMOJOKUTEIBHBIX U OTPHUIATEIIBHBIX MOHOB M3
HEUTPaJIbHBIX aTOMOB M MOJIEKYJd. [IpyM mpoXoKIeHMHM PEHTTEHOBCKUX JIydeu
gyepe3 Jr000€ BEIMIECTBO OHM CTATKUBAIOTCA C €r0 MOJICKYJaMU U OTIHAIOT UM
YaCTUYHO WJIM TOJIHOCTBIO CBOKO B3HEpPruro. B pesynapTare 3TOro atoMel H
MOJICKYJIbI BEIECTBA PACHICIUIAIOTCS Ha (hparMEeHTHl — HOHBI, Pa3HbIE TI0O MAcCe U
3apsany. Wouusamms Bo3gyxa B PEHTTEHOBCKOM KaOWHETE YBEIWYUBACT
AJIEKTPUYECKYID  MPOBOJAMMOCTh  BO3[lyXa,  YCHUJIMBAIOT  CTATHYECKHUE
AJIEKTPUUYECKUE 3apsjibl Ha TpeaMeTax KaOWHeTa, KOTOpble HEeOIaronpusTHO
BIUAIOT Ha opranu3M. C 1e/1bI0 YCTPaHEHHSI TAKOTO HexkellatesbHoro s dekra B
pEHTreHKaOMHEeTax yCTaHABIMBACTCS MMPUTOYHO-BBITSHKHAS BEHTUIISIINS.

V. PeHTTeHOBCKUE YUYl OKa3bIBAIOT OMOJIOTHYECKOE JEHCTBUE, KOTOPOE B IIEJIOM
pacueHuBaeTcs Kak NoBpexjaromiee. Toabko Majble J03bl OOJyYEHHS] MOTYT
MPUBOJNTH K OTPEIEICHHBIM MMOJIOKUTEIBHBIM (PU3UOTOTHICCKUM M3MEHEHUSIM
B XMBOM OpraHu3Me€, YTO TaK € Halulo MPUMEHEHUE NpPHU JICUEHUH psjia
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3a0osieBaHuil. B OonpIux 103aXx PEHTIEHOBCKOE M3JIYYE€HHUE HUCIIOJB3YETCS IS
JICYEHUS 3110KaYECTBEHHBIX OIyXOJIEH.
buonornyeckoe nencTBue U3IIy4eHUss HA OPraHUu3M HAaXOJIUTCS B IIPSAMOU
3aBUCHUMOCTH OT IIOIJVIOLIEHUsI €ro TKaHsAMU opranusma. Jlns usmepeHus
KOJINYECTBA IMOTJIOMIEHHOW SHEPIUU BBOJAUTCS MOHATHE 103bl U3nydeHus. [lon
10301 TOHMMAETCS KOJUYECTBO IMOTJIOIMICHHONW 3HEPruu B €IUHUIE 00beMa
00JTy4aeMoro BeIecTBa.
DOHeprusi, MOTJIONIEHHAs] B €IMHUIIE 00bemMa 00JydaeMoro BEIIECTBa 3a
€MHUIlY BPEMEHH, HA3bIBAETCS MOUTHOCTBIO JIO3bI.
Ennuuner no3sl cuctemsr CH.
Enunuita nornomenHo 10361 — I'peit (I'p)=1 mx/kr.

BnecuctemHbie e IMHUIIBL:

PenTren — takoe KOJIMYECTBO PEHTIEHOBBIX WJIM FaMMa-JIy4del, MMoJi IeHCTBUEM
xotoporo B 1 cm® Bosayxa (ipu t°-0° u HOpMambHOM aTMOC(EPHOM JaBICHUHN)
00pa3yroTcs HMOHBI, HECYLIUE 3apsij B OJHY AJICKTPOCTATUYECKYIO E€IUHUILY
KaXJI0To 3HaKa, T.€. 2,08x10° map nonos. [Ipou3BOAHBIE €MHHUIIBI OT PEHTTEHA
MWIJTUPEHTIEH — ThICSAYHAsA JOJISI U MHUKPOPEHTTeH — MUWUIMOHHAs 0
pEHTreHa. 3a €IWHHILY MOIIHOCTH J103bl IMPUHUMAIOT PEHTIEH B CEKyHAY,
MUJUIMPEHTICH B CEK., PEHTIEH B Yac U T.1.

Knaccupukanuss MeTo10B PEHTTeHOJIOTHYECKOr0 HCCJIeI0BAHUS.

I. OcnoBHble: PEHTIE€HOCKOIHS, peHTresorpadus, dmrooporpadus,
ANEKTPOPEHTIeHOrpadusl.
I1. JononHuTenpHbIE: Tomorpadus, KOMIIBIOTEPHAS Tomorpadus,

peHTreHokuMorpadus, MaMMorpadus, peHTTeHOKUHEMaTorpadus.
I11.KonTpactHele, cienuanbHble METOAbl PEHTIE€HOJIOTUYECKOTO UCCIEAOBAHMS:
Oponxorpadusi, anruorpadusi, yporpadpus u T.1.

PenTreHockonus — mosyyeHre Ha (IIOOPECHUPYIOIIEM 3KpaHEe MO3UTUBHOTO
CYMMapHOTo M300paXeHHs BHYTPEHHUX OPraHOB M HApYXHBIX CTPYKTYp B MOMEHT
MPOXOXKACHUS dYepe3 HUX PEHTTCHOBCKUX Jydei. J(OCTOMHCTBA: JIOCTYITHOCTD,
HKOHOMUYHOCTh, BO3MOKHOCTH MOJUIO3UIIMOHHOTO uccienoBanus. HemocraTku:
OoJbIlas TydyeBast Harpy3Ka, CyObeKTUBHOCTb.

Pentrenorpadussi — TONydYeHHE HETATUBHOTO HM300paKEHUS HW3Y4aeMBbIX
00OBEKTOB Ha PEHTTEHOBCKOW IUICHKE, CIOCOOHOE COXPaHATHCS JECATUIICTUSIMH.
[IpeumyiiecTBa: nydiliee BBISBICHUE MEJIKUX JeTajieid, BO3MOXHOCTh HAOJIOICHUS
mpoiiecca B JMHAMHUKE, YMEHbIIICHUE JIydeBOM Harpy3ku. HemocTaTku: yBelnueHHE
MaTepualibHBIX 3aTpaT (Ha TICHKY, (OTOpeaKkTUBHI U T.1.), MOJTYyUYEHHUE N300paKESHUS
TOJIBKO B OHOW MPOEKIUH.

dmrooporpaduss — PEHTTEHOJOTHYECKOE HCCIENOBAHUE C  TOJyYEHUEM
M300paXeHus HW3y4aeMbIX OpraHoB Ha ¢ororpapuyeckoir TuieHke. Takoe
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n300pakeHHe BCErjJa YyMEHbIIEHO B pa3Mepax. JlOCTOMHCTBAa: MacCOBOCTb,
SKOHOMHUYHOCTh. Hemoctatku: wacTh Menkux aeraigel mpu ¢otorpadupoBaHUU
n300paxeHus ¢ (PIOOPeCHUpPYIOLIETO SKpaHa yTPaulBaeTCH.

Tomorpadus — MeToauKa PEHTTEHOIOTUYECKOTO HCCIEA0BaHMUs, TTO3BOJIAIONIAs
MoJIy4aTh MOCIOMHOEe u300pakeHue ucciaeayeMoro oprana. O@PdeKkT Kak Obl
pacwICHEHHUs] CYMMAIlMOHHOM KapTHUHBI HCCIEAYEMOIro OOBEKTa JIOCTUTAETCS TeM,
YTO PEHTTeHOBCKas TpyOKa M KacceTa C IUICHKOM, COEIMHEHHBIE MEXIy COO0Oi
CHEIUaIbHBIM PhIYaroM B Pa3HbIX IJIOCKOCTSX ABMXKYTCS HABCTpEUy JPYTr PYry U
IUIOCKOCTh, B KOTOPON OCH JABMKEHUS UX COBIAJIAlOT, OTYETIMBO OTOOpa)KaeTcsi Ha
rwieHke. Tomorpadusi JoJKHA HOCUTH IEJCHANpPABICHHBIA XapakTep, U3 MHOTHX
CJIOEB M3y4aeMoro o0OBeKTa o pEHTreHOTpaMMaM B JIBYX
B3aUMHOINEPIECHIUKYJISIPHBIX TMPOEKUUAX BBIOMPAIOTCSA T€, M300paXKeHUE KOTOPBIX
HECET MaKCUMAaJIbHY0 HH(POPMALIUIO O HEM.

KommproTrepHas TomMorpadgus — METOAMKa TMOJYYCHHUS H300paKEHUS TOHKOTO
MOMEPEYHOr0 CI0Sl M3Yy4aeMOro opraHa IMmyTeM mMaTeMaThudeckod oOopabotku B OBM
JAHHBIX O IOTJIONIAIOIICH CHOCOOHOCTH TKaHEW MpH TMPOXOKIACHHH dYepe3 HHUX
PEHTI€HOBCKOTO u3inydeHus. DopMHpOBaHUE KOMIIBIOTEPHO-TOMOTPAPUIECKOTO
U300pakeHUs 00ECTICUNBACTCS TPEMsI MOCIIEA0BATEIbHBIMU dTAallaMU UCCIICI0BAHUS

1. mpocBeurBaHUEM M3y4aeMOro 0OBEKTa Y3KUM MMYYKOM PEHTT€HOBCKUX JTyuen

IIPU KPYTOBOM JIBH>KEHUHM UCTOYHUKA PEHTTE€HOBCKOTO M3TYUYCHUSI.

2. perucTpanyel TMpOIIEIIero W3JAydyeHus uepe3 OOBeKT ¢ 1udpoBoit

00paboTKOM CTEIeHH 0clIabIeHUs €ro.

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

BHU3yaJIM3aLUEN €TO0.

Pentrenokumorpaduss — METOJUKA PEHTICHOJIOTMYECKOTO HCCIeI0BaHuUs,
00BEKTHBHO OTPaXaIoIasi 4aCTOTY U aMIUIUTYy JBHKCHUN KOHTYPOB HUCCIIETyEMBbIX
opraHoB. C ee moMouIbl0 U3ydaercs psa (QyHKIHOHAIBHBIX OCOOEHHOCTEW cepaua,
KPYIIHBIX COCY/IOB, pebep, muadparmel U T.1. ['paduyeckas 3anuch ABUIKEHUM
YKa3aHHBIX OPraHOB OCYILECTBIISIETCA HA PEHTIEHOBCKON IIJIEHKE C TMOMOILBIO
PEHTTEHOBCKUX Jy4eil, MPOIIEAIINX Yepe3 OpraH M CHEHHAIbHYIO JBHXYIIYIOCS
CBHUHIIOBYIO PEHIETKY CO MHOTMMU MapalieIbHbIMU IIEJISIMHU.

CrenyanbHble METOJIUKH PEHTIEHOJIOTMYECKOI0 UCCIEA0BAHUS — 3TO METOIUKU
C TNpPUMEHEHHWEM KOHTPACTHBIX BellecTB. Ha3BaHue CHEUMANBHBIX METOIUK
MCCIICIOBAHMSI Yallle UCXOAT U3 KOPHS CJI0Ba, 0003HAYAIOIIEr0 UCCIIeAyeMbIi OpraH
(aHaToMHUECKyl0 00JacTh), 0OpPa30BaBIIYI0 B OpPraHe MaTOJOTUYECKYIO CTPYKTYpPY
(paHa, cBu1l, adclecc) WKW UCMOJIb3yEMYIO NMPUCTABKY K PEHTI€HOBCKOMY armapary
c pobaBrneHueM  TepmuHa  «rpadus». Ilpu  ucmonb30BaHMM — Ta30BOTO
KOHTPAaCTUPOBAHUS JOOABISIETCS MTPUCTABKA KITHEBMOY.

Tepmorpabus — MeTon perucTpauud HHPPAKPACHOTO H3IYYEHHUS OT
IIOBEPXHOCTU TeJla YEJIOBEKa, 1 JAUArHOCTUKH PA3JIUYHbIX 3a00J€BaHUN H
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MATOJIOTUYECKUX COCTOSIHUN. DU3HOI0rnuecko OCHOBOM TepMorpaduu SBISETCS
YBEJIMYEHUE WHTEHCHUBHOCTH HH(PAKpaCHOTO H3Iy4YCHHs] HaJ MNaTOJIOTHYECKHUMHU
oyaraMM B CBS3M C YCHJICHHEM B HHUX KPOBOCHAOXXEHUS U METa0OIMYECKHX
MPOLIECCOB MM yYMEHBIIEHUEM €ro MHTEHCHBHOCTH B OOJACTAX C YMEHBUICHHBIM
KPOBOTOKOM M COMYTCTBYIOIIMMH U3MEHEHUSIMH B TKaHSIX U OpraHax.

Hanuure nmarojoruyeckoro mporuecca mposiBiIsieTCs CIeIyIONUMU TPU3HAKaMU:

a) TMOSIBJICHUE aHOMAJIbHBIX 30H TUIIEPTEPMHUH WIIA TUTIOTEPMUU;

0) HapyllleHHeM HOpPMaJIbHON TepMOTONorpaduu CoOCyIMCTOTO PUCYHKA;

B) M3MEHEHHEM IpaJIueHTa TEMIIEpaTyp.

Tak BocmanuTeNbHBIE MPOLIECCHI IAI0T TPAJAUECHT TeMIiepaTyp B npexaenax 0,7 —
1°, npu octpom Bocnanenuu 1 -1,5° npu ruoitHo-necTpykrusaom — 1,5-2,0°,

B mactosmiee Bpemss B psA  BEAYIIMX METOAOB JIy4€BOW JHATHOCTHUKU
BBIJIBUTAETCS YJIbTPA3BYKOBasg AMATHOCTHKA. DU3MOIOTUYECKON OCHOBOM METOna
ABIISICTCS OXOJOKAlMA, T.€. TMPUEM YIbTPa3BYKOBBIX CHUTHAJIOB, OTPAKEHHBIX OT
MOBEPXHOCTEH pasziena TKaHEeBBIX Cpell, 00JaJa0NNX Pa3InIHBIMU aKyCTHUECKUMU
CBOMCTBaMH.  BO3MOXHOCTP  NPOBEIEHHMSI  MHOTOKPATHBIX  HCCIIETOBAHM,
0e3BpeIHOCTh, OTCYTCTBHE MPOTUBOMOKA3aHUH (32 UCKIIOYCHUEM TSKEIIOTO OOIIEero
COCTOSIHUS OOJIBHOIO U HAJMYUS KapJUOCTUMYJIATOPA), IO3BOJISIET UCIIOIB30BATh €r0
IOPAaKTUYECKU BO BceX oOnacTax MeauuuHbl. CylIecTBYeT HECKOJBKO OCHOBHBIX
BUJOB YJBTPa3ByKOBOW AuarHocTuku. OpHomepHbli — A-meron (3xorpadus),
nByMepHbINA — B-MeTon (3xoTomorpadus uinu conorpadusi) u gomrieporpadus.

Camplii MOJOAOW METOJA JYy4Y€BOW JAMArHOCTUKA — MAarHUTHO-PE30OHAHCHAas
ToMOrpadusi, OCHOBaHHAs Ha sJEPHO-MarHUTHOM pe3oHaHce. SIMP — sto mpornecc
MOTJIOIIECHUS SIAPAMU, HAaXOJIAIIMMUCS B MOCTOSIHHOM MarHUTHOM II0JI€, SHEPIHH
ANIEKTPOMATHUTHOTO U3JIyYEHHsI C MEPEXOJOM Ha 0oJiee BBICOKUWA SHEPTreTUYECKHM
YpOBEHb, a 3aTEM BO3BpaTa B MCXOJHOE COCTOSIHUE C MOTepel M30bITKA HEPTUU B
BUJIC M3JIYYEHUS TOM k€ 4acTOThl. D(P(PEKT MarHUTHOrO pe3oHaHca HAOJIOAAeTCs Yy
ATOMHBIX SIIEp, COIEPKAIIMX HEYETHOE YUCIIO TPOTOHOB.

Pa3nuuHble TKaHW OpraHU3Ma OTIMYAKOTCA JPYr OT ApPyra MO COIAEPKAHMIO
OPOTOHOB, T.€. IO NPOTOHHOW IIOTHOCTU. llornomeHue >sHEpruM U3Iy4YEHUs
TKaHAMHU COOTBETCTBEHHO OyJIeT HEOAMHAKOBBIM. Perucrpamus KoJu4ecTBa
UCITycKaeMol O0paTHO PHEPrMM U OTOOpaKEHHE €€ Ha JKpaHe MOHHUTOpa B BHUJE
CUTHAJIOB PA3JIMYHOM HMHTEHCHUBHOCTH IIO3BOJISIET pa3iMyaTh TKAaHW IO 3TOMY
nokazarento. Hanbomnpinyto MpOTOHHYIO IMJIOTHOCTh MMEET KUPOBasi TKaHb, BCET/IA
APKO OTOOpaKaroIIascsl Ha SKpaHe MOHUTOPA, HAUMEHBIIIYI0 — KOMIIAKTHAsE KOCTHAsI
TKaHb, KOTOpas BBIMJISAUT Bcerga TeMHOM. IIpoTOHHAas MJIOTHOCTH  BOABI
npuHumMaercs 3a 1,0.




KOHTpOJIBHLIe BOIIPOCHI.

1. Yto coboii mpeACTaBIAIOT PEHTTEHOBCKHUE JIyYX U MPUHIHUIIBI UX TTOTYYCHHUS?

2. YCTpONCTBO PEHTTEHOBCKOM TPYOKH.

3. KaxkoBbl cBOMCTBa pEHTI€HOBCKUX Jiyuei? Ha ueM 0OCHOBaHO MpUMEHEHUE UX
B MEIUIIMHE?

4. Knaccudukaius METOJIOB JIy4eBOM IMATHOCTHKHU.

5. IlpuHIMIIBI U TUATHOCTHYECKHE BOZMOKHOCTH TEPMOTpapuH.

6. [lpuHIMIIBI ¥ AMAarHOCTUYECKHE  BO3MOXKHOCTH  YJIBTPA3BYKOBOM
JUArHOCTHKH.

7. OCHOBHBIE METO/Ibl PEHTTE€HOJIOIMYECKOT0 UCCIIEIOBAHUS.

8. JlomoJHUTENbHBIE W  CHEUUaJbHbIE  METOABl  PEHTTE€HOJIOTUYECKOTO
VICCJIEIOBAHHS.

9. IpuHIMITBEI 1 METOIMKA KOMITBIOTEPHOU TOMOTpaduu.

10.KaxoBa ¢usuueckasi CylHOCTh MarHUTHO-PE30HAHCHOM TOMOTpaduu.

11.OCHOBBI KIMHUYECKOU TI03UMETPUH.

12.Kakue CBOICTBA HMOHU3HUPYIOIIUX W3IYYCHUNW WCHONB3YIOTCA A UX

perucTpanuu.
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TecTOBBIE 3a1aHNA.

1. Pa3BuTHe PEHTIeHOJIOTHUH CBSI3aHO ¢ UMeHeM B.PeHTrena, Koropbiii OTKPbLI
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.ITlonioB

I'. I.U.MenneneeB

3. OcaaljieHue my4yka WHU3JIy4YeHHs NPH MPOXOXKICHHMH 4Yepe3 pa3IHuYHbIE
npeaMeThbl 3aBUCHT

A. OT NOTJIONIEHUS BEIIECTBOM O0OBEKTA
b. ot KOHBEpreHuuM J1yuen

B. ot unTepdepennuu myuei

I'. ot paccesnus

J1. mpaBuibHO A u I’

4. O0bIYHOE U300paKeHHe, MoJy4aeMoe MPU MOMOIIY PEHTTeHOBCKHUX JIy4eH

A. 0oJbBIIIE CHUMAEeMOTO 00BbEKTa
b. MeHbIIIE CHUMAaEMOI0 00OBEKTA
B. paBHO cHUMaeMOMy OOBEKTY
I'. Bce oTBETHI IPaBUILHBI

5. Inarno3 60jbHOro no C.II.BoTKkuHy ycTaHABJIMBAETCH HA OCHOBAHMHU

A. THIATETLHOTO U3Y4YEeHUs! OOJBLHOTO OpraHa
b. npuMeHeHus qONOJTHUTENBHBIX METOIUK
B. ncnonb3oBanus pyHKIIMOHATBHBIX TPOO
I'. u3yyeHus COCTOSIHUS BCEro OpraHmu3ma
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6. IlepBblii HHCTUTYT PEHTICHOPAAUOJOIHYECKOr0 NMPopuiia B Hallell cTpaHe
OBbL/1 OPraHM30BaH

A. B Mockse

b. B Knuese

B. B JIenunrpazne
I'. B XapbkoBe

7. IlepBblil peHTreHOBCKUM annapar B Poccuu CKOHCTPYHpoOBaJI

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

B. A.®.Modde

I'. M.C.OBomHUKOB

8. Hcropunueckoe 3aceranme MeIMKO-(pU3MYECKOro o0mecTBa, HA KOTOPOM
B.K.PeHTreH 1010711 0 CBOEM OTKPBITHH, COCTOS1IOCH

A. 8 HOs0ps 1895r.
b. 25 Hos16pst 1895r.
B. 28 nexabps 1895r.
I'. 23 suBaps 1896r.

9. OTKpBITHE PEHTIEHOBCKHX Jiy4Yeil ObLI0 OCYLIECTBJICHO

A. B bepnune

b. B Bene

B. B Bropidypre
I'. B Maraebypre

10. K meTogamM j1y4yeBOi IMATHOCTHKH HE OTHOCSTCSI

A. pertrenorpadus

b. Tepmorpadus

B. pagunocuunaTUrpadus
I'. anexTpokapauorpadus
J1. conorpadus

11. Exyanna u3MepeHns MOIHOCTH 103bl PEHTT€HOBCKOI0 U3JIy4eHH S

A. Pentren

b. Pan

B. Pentren/mun
I'. I'pen
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12. He siBasiroTcs ANEKTPOMATHUTHBIMU

A. uH(ppakpacHbIe JTy4IH
b. 3ByKOBbBIE€ BOJIHBI

B. panroBoHbI

I'. peHTreHOBCKHE JTy4H

13. Iloka3aHusi MHAMBUAYAJBLHOI0 PEHTT€HOBCKOIO I03UMETPAa 3aBUCSIT

A. OT MOILIIHOCTHU U3ITYyYEHUS

b. oT xecTKOCTH U3ITydeHus

B. oT npoAomKUTENbHOCTH 00TyUYEeHHUS
I'. Bce 0TBETHI IPABUIIbHBI

14. Exununa «peHTren» onpeaessier co00u 103y

A. g-DKBUBAJICHT

b. mornomennyro 103y

B. 3KkCcnio3unmoHnyo 103y
I'. akTUBHOCTH

J1. SKBUBAJIEHTHYO 103y

15. UHTEHCMBHOCTh H3JIyYeHHUs] NMPH YBEJUYEHHMH PACCTOSHUSI 0 MCTOYHHMKA
U3JIyYeHHsI MEeHSeTCS MyTeM

A. yBeIUYEHUS MPOTMOPIIUOHATBLHO PACCTOSIHUIO

b. yMeHbI1eHUS 00paTHO MPONOPIIMOHATBHO PACCTOSIHUIO

B. yBenuueHust mponoplurOHaIbHO KBAJIpaTy pacCTOSIHUS

I'. yMenbI1eHUS 00paTHO MPOMOPIIMOHAIBLHO KBaApaTy PACCTOSHUS
/1. HEe MeHseTCs
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Tema: du3nvecKne 0OCHOBBI paanojJioruu. Palll/loaKTl/lBHOCTb, PAaAHOAKTUBHOE

H3JIYYCHHUE, HX XapaKTCPUCTUKA. Pa):[I/IHyKJII/IIlHaH ANAraHoCcTuka.

Ob6mas 1enp 3anatus: MiMeTh npeacTaBieHue O paJuoOKTUBHOCTH M PaIHOaKTUBHBIX
U3IIyYeHUAX, UX cBoicTBax. CTpoeHue atoma. MeTonbl perucTpalvu H3Iy4YeHHH,
YCTPOMCTBO PAMOJUArHOCTUYECKOW amnmaparypbl. PaguoHykiIuaHas OUAarHOCTUKA,
€€ MPUHLHUIBI U JUArHOCTUYECKHE BO3MOKHOCTH.

KOHerTHLIG OCJIN 3aHATHA:

3HaTh:;

1.
2.

S

CrpoeHnune aroma.

Uro Takoe paJuoaKTUBHOCTb, €€ KAYECTBEHHbIE M KOJUYECTBEHHBIC
XapaKTEPUCTHKHU.

Uro Takoe paauomeTpus, paauorpadus, rammaTtonorpadus, 4YTO TaKOe
PaAMOAKTUBHBIE H30TOIBI U X MOIY4YEHHE.

3HaTh (PU3HOIOTUUECKHUE OCHOBBI PATMOHYKIUAHONW JUATHOCTUKH.
TpeboBanust k pannodpapMaleBTUUECKUM MpenaparaM, HCIOIb3yEMbIM C
JUArHOCTUYECKOH LEIIBIO.

YMeTs:

1.
2.
3.

N =

w

OHpe,Z[eJ'II/ITI) AKTHBHOCTDB PAaIMOAKTUBHOI'O BCIICCTBA 110 IIACIIOPTY U30TOIIA.
OHpe,Z[eJ'II/ITI) IMIOKa3aHH:A K paJHOHYKIIMIHOMY HCCICIOBAHUIO.

OHCHI/ITB KIIMHUYCCKYIO 3HAYMMOCTL IMPOBCACHHOIO PAaAWMOHYKINIHOTO
HCCICOOBAaHUsA.

baza MMPOBECACHUSA U MATCPHUAJIbHOC OCHAIIICHHUC:!

VYueOHas koMHaTa.
TaOmuibl.
JIeTeKTophl Il pEruCTPAllUMU3IIYYEHUH.

Jlurepartypa:
JL. A Jluanenoparen, W.IL.Kopomok  «MenunuHcKkass  pagvoyoTdus |
pentrenonorua. M. Menununay» 1993r.
JL. . Jluanenoparen, W.I1.Kopomok. Menununckas paguonorus. Mocksa
2000r.
JL.I.Jlunnenbparen, ®.M.JIsicc. MenunHcKast paroIoTHsl.
JlyueBas nuarHoctuka. YueOHuUK s By30B. [loxa pen. npod. Tpydanosa I'.E.
M., <I'DOTAP-Mennay, 2007r.

bJok undopmanun:
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PannoakTUBHOCTB — 3TO CIOCOOHOCTH SAJI€P HEKOTOPHIX XUMHUUYECKUX 3JIEMEHTOB

K CaMOTPOM3BOJILBHOMY pacmlaay C BBIACICHHEM JYYHUCTOW SHEPTUU B BHUAC aibda-,
OeTa- u raMMa-nydeid. EcTecTBeHHAast paIlnOaKTUBHOCTD ObllIa OTKPBITA (GPaHITy3CKUM
¢uzukom A.bexkepenem B 1896 romy, KOTOphI OOHApPYKUJ UCIYCKaHHE COJSIMHU
ypaHa HEBUIUMBIX JTydel, BBI3BIBAIONINX MoUYepHEHUE (HOTOTpaduuecKor dMYIIbCHH
moJg00HO peHTreHoBCKUM JydaMm. MccnemoBanmsimu Mapuum u Ilbepa Kropw,
Pesepdopaa Ob1710 YCTaHOBIIEHO, YTO MYYOK PAIMOAKTHBHBIX JIydel HEOTHOPOJICH U
B MAarHUTHOM TIOJI€ pacliajiajicsi Ha COCTaBHBIE YacTH: ajib(a-Iydd OTKIOHSIHUCH K
OTPUIIATEIFHOMY TOJIIOCY M TPEACTABISIN COOOM TMOJIOKUTEIBHO 3apsKCHHBIC
YJacCTHUIIBI, OCTa-ITy4d OTKIOHSJIHUCH K TOJOKUTEIBHOMY IOJIIOCY, a TaMMa-JIydd He
OTKJIOHSIJTUCh BOOOIIE W MPEACTABISIN COOOHN 3JIEKTPOMArHUTHBIC BOJIHBI, MOJI00HO
PEHTIeHOBBIM JiyyaM. B nanbpHeliieM ObLJI0 yCTaHOBJIEHO, YTO alib(a-TydH CIOKHbBIC
YaCTHUIIbI, COCTOAIINE U3 JIBYX MPOTOHOB M JIBYX HEUTPOHOB, O€Ta-Iy4u — 3TO MOTOK
AJIEKTPOHOB, JTMOO MO3UTPOHOB, €CIIU OeTa-U3Ty4YEeHHUE MOJOKUTEIBHOE.
PannoakTuBHBIC Ty4H 00Jaal0T CBOMCTBAMM:

[IponukaTh yepe3 pazauyHbIE CPE/IbI.

HNonusupoBath cpey, uepe3 KOTOPYIO MPOXOIsT.

BrI3bIBalOT CBEUEHHE HEKOTOPHIX BEIIECTB — JIOMUHO(OPOB.

Be3biBaroT nouepHenne ¢potorpaduueckoil IMyIbCUH.

OO0irafgaroT OMOJIOrMYECKUM JICHCTBHEM.

abrwhE

['mybokoe  u3ydyeHHe CBOWCTB  PAJMOAKTUBHBIX  DJIEMEHTOB  MPHUBEIIO
anrnuiickoro ¢usuka Pesepdopma B 1911r. x co3gaHuio IJIaHETApHOW MOJENU
CTPOECHHMSI aTroMa. ODTOW MOJENbIO, YCOBEPIICHCTBOBAHHOW JAaTCKUM YYE€HBIM
Hunscom bopom u oTedyecTBEHHBIM ydeHbIM HMBaHEHKO, MBI MOJB3yEMCS 1O
HACTOSIIIee BpPEMsl, MOCKOJIbKY OHAa MOMOTraeT MOHSTh SIBJICHHE PaJUOAKTUBHOCTH.
Bce aroMbl HEWTpambHBI U COCTOST U3 TMOJIOKUTEIBLHO 3apsDKEHHOTO siipa |
BpAIIAIOUIMXCSl BOKPYT HErO OTPHULATENBHO 3apsKEHHBIX YACTHIL — 3JIEKTPOHOB. [1o
Tabnuie MeHaeneeBa MOKHO MPEJACTABUTh CTPOCHHUE aToMa JH000T0 XUMHYECKOIrO
areMeHTa. Sapo aToMa COCTOUT U3 MPOTOHOB U HEUTPOHOB. KonMuecTBO MPOTOHOB —
3TO 3apsj sAapa - B Tabnuie MenzaeneeBa nopsakoBbli Homep. Cymma MPOTOHOB U
HEUTPOHOB — 3TO MACCOBOE€ YHCIJO, T.€. aTOMHBIA Bec. Yuciy IPOTOHOB B slpe
COOTBETCTBYET KOJMYECTBO OJJIEKTPOHOB Ha DJJIEKTPOHHBIX YPOBHSX, YHUCIIO
MOCTEAHUX OIpeaensiercss mo nepuoay. KoaudecTBO 3JIEKTPOHOB HA BHEIIHEM
AJIEKTPOHHOM YpPOBHE OIPENENSAETCS MO IPYIIE, a B XUMHUYECKOM OTHOIIEHUU — 3TO
BAJICHTHOCTh. [IpOTOHBI W HEUTPOHBI YJIEPKUBAIOTCS BHYTPHU siapa CHUIIAMH,
Ha3bIBaeMBIMHU siZIepHBIMUA. CTaOMIIbHBIC YCTOWYHMBBIC Spa COACPKAT OMpPEIeTICHHBIC
Yyyclia MPOTOHOB U HEWUTpoHOB. Ecnu sapo copep UT U30BITOK MPOTOHOB WIIU
HEUTPOHOB, TO OHO HEYCTOMYUBO, PaIUOAKTUBHO. CaMOIIPOM3BOJIBHO U3MEHSSI CBOM
COCTaB, fJIPO CO BPEMEHEM I0MaJaeT B CTAOMIbHYIO 00J1aCTh.

1934 rox o3HaMeHOBAJICA OTKPBITHEM (PpaHIly3cKUX yueHbiX Openepuka u Upsn
Komuo-Kropu siBIeHHs] MCKYCCTBEHHOW PaJUOAaKTUBHOCTU. Tak MOSBHUIICS XOPOIIO
U3BECTHBIM TEPMHH — PaJAHOAKTUBHBIM H30TON. B Hacrosmee Bpemsi IyTeM
OOMOapAMpPOBKM CTAaOWIJIBHBIX ~XWMHYECKHX JJIEMEHTOB HEHUTpPOHAMHU MOXKHO
MOJIYYUTh PAIUOAKTUBHBIN M30TOII JJFIOOOTO XUMUYECKOTO DJIEMEHTA, Ha3bIBaGMbIE B
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HACTOSIIIEE BpEeMs PaAHMOHYKIUAAMU. T1.0. OTKpBUIACh BO3MOXHOCTH BBOJA B
opranm3M OOJBHOTO PAJAMOHYKIMAOB, HAOMIOMATh 32 HMX MECTOHAXOXKICHHUEM C
MOMOIIBI0  PAJIMOIMATHOCTHYECKON — ammapaTypbl. MeToa  IMOJydus  Ha3BaHHE
PalMOHYKJIMTHOW JUArHOCTHKH, a pPaJUOHYKIHIbI, BBOJUMBIC B OpPraHH3M, -
paanodapmaieBTuueckux npenaparon (POII).

XapaKTepUCTUKA PATUOAKTUBHOCTH.
[lepuon monaypacnaga — Bpems, 3a KOTOPOE pPacHagacTcs II0JIOBUHA aTOMOB
PaIMOAKTUBHOT'O BENIECTBA.
Jlomg aToMOB, pacnaJarolnXcs B €IUHUIYY BPEMEHH, - 3TO IOCTOSIHHAA pACIajia.
AKTHBHOCTh PaJMOAaKTUBHOTO BEIIECTBA — ATO KOJMYECTBO aTOMOB, PACTIaal0IIUXCA
B €IMHUILY BPEMECHU.
YenbHasg akTUBHOCTb — KOJIMYECTBO PACTIAJAOIIUXCA aTOMOB B €IMHUIY BPEMEHU B
€IMHHUIIC MACChl BEILIECTBA.

EMHHIBI aKTUBHOCTH.

ITo cucreme CU
bexkepenb — 3T0 0AMH pacmaj B CEKyHY.

[IpousBoaHbIE:
Kuno6ekkepens — 1000 6exkepeneit.
Mero6ekkepens — 1000000 6exkkepenei.

BrecucTemHbie eTUHUIIBI.

Kropu — 3,7x10° pacnianos B cexynny.

[IpousBonHbIE:
Muxpoxiopu — 3,7x107 pacnianos B ceKyHy.
Mumumkropu — 3,7x10% pacnianos B cekyHy.

HNonuzupyroniye u3nydyeHusi HEBUAUMBI, HE UMEIOT 3amaxa, Io3TOMY U3MEPEHUE
UX BO3MOXXHO C IOMOIIbIO MPUOOPOB, PETUCTPUPYIOIIUX SPPEKT aeicTBUA
M3IIy4eHU Ha (U3MUecKrue, XUMUYEeCKMe U Ouonorudeckue cpeasl. Orcrona
pasznuyaroT pu3nyeckKue, XMMUYECKHe U Jp. METObl pErucTpaluy u3inydeHuii. Yamie
UCIIOJIB3YIOTCS duznyeckue: MOHM3ALMOHHBIE " JIOMHUHECLICHTHBIN
(CUMHTWIALIMOHHBINA) METOABl pErucTpauuy  u3nydeHud. JUid  BBINOJHEHUs
PaIMOHYKIIUIHBIX HCCIEIOBaHUN pa3paboTaHbl pa3HOOOpa3HbIE JUArHOCTUYECKHUE
npuOOpbI, B KOTOPBIX €CTh JIETEKTOP, MPEoOPa3yolnii HOHU3UPYIOIEE N3TyUYeHHUE B
ANEKTPUUECKUE UMITYJIbCHI, OJIOK 3JIEKTPOHHOU 0O0pabOTKM M OJOK MPEICTABICHUS
nanHbIX. [Io BuAy mociaeqHero pasinyaroT: METOI PaIuOHYKIMIHON BU3yaIU3aluH,
paauorpaduio, KIMHUYECKYIO U JIJAOOPATOPHYIO PaMOMETPHIO.
PanmonyknuaHas BU3yaldu3alMs — 3TO TOJYyYEHHE H300paKEHUsl MCCIEeTyeMOro
OpraHa, 4acTy Tejla WM BCErO Tejla IalMeHTa NPU BBEACHUU B opraHusMm POIIL, ¢
NOMOIIBIO Tamma-cuuHTUrpaduu. Bapuantamu ramma-cuUHTUTpaduu SBISIOTCS
01HO(OTOHHAS WM ABYX(OTOHHAS SMHUCCUOHHAsA ToMorpadus. lHorna ucnoias3yror
JUI BU3YyaJIU3aluu CKaHEp, UCCIIEJOBAaHUE HA3bIBAETCSl CKAHUPOBAHUEM.

JUiss u3ydeHusT JAMHAMUKA PAJUOAKTUBHOCTH OpraHu3Ma, Uil HW3Y4YECHHS
pa3INYHBIX (U3NOJIIOTUYECKUX U OMOXMMHUYECKHX MPOIECCOB B PAJie YCTAaHOBOK
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MOXKHO pe3yJbTaThl HCCIEAOBAHUS 3apPETUCTPUPOBATh B BHUAE LU(PpP U IMPOBOAUTH
TaKO€ HCCIIEIOBAHUE YEpe3 IMOBTOPHBIC HMHTEPBAIBI BPEMEHM W HA OCHOBAHUU
IIOJYYEHHBIX JAHHBIX CYAWTb O HAKOIUIEHUM W BBIBEACHUHU PAJUOAKTUBHOIO
BEIIECTBA — ATO paauoMmerpus. OHa mOpuUrogHa JId PErHCTpaldyd MEIJIEHHO
IIPOTEKAOIIUX MPOLIECCOB.

JUis  u3ydeHus MpOLECCOB, COMPOBOXKIAIOIIMUXCA OBICTPHIM H3MEHEHHUEM
MHTEHCUBHOCTH HW3JIydy€HUs, TpeOyeTCsl HEINpepbhIBHAs PErUCTpalys UMIYJIbCoB. B
TAaKMX CIy4asX MCIOJB3YIOT CUECTHBIE YCTAHOBKH, B KOTOPBIX U3MEPUTENIb CKOPOCTH
CYeTa COCIMHEH C CaMOINMCIIEM, BEIYEPUYUBAIOIINM KPUBYIO — PaIUOTpaMMy, a METOJ
perucTpauuy HasbplBaeTcs paguorpadueil. IlpuMepoM MOXKeET CIyXUTh H3ydEHHE
BEHTUWJISILIUN JIETKUX, T€MOJUHAMUKH, HAKOIUICHHE W BBIBEJACHUE DPAJIHOAKTHBHBIX
BEILIECTB IIEYEHBIO, TOYKAMH H T.[I.

JIns  OCyHIECTBIICHMS YKa3aHHBIX METOJOB HCIIOJIB3YIOTCA PaJUOHYKIHIbI
(paanoakTUBHBIE M30TONBI) WM MEUYEHHBbIE UMM HHAUKATOPBI, KOTOPbIE HA3BIBAIOT
paanodapmaneBTuueckumMu npenaparamu (POII).

P®II — 310 pazpemieHHOe (papMaKOTEHHBIM KOMUTETOM JIJISl BBEICHHS YEJIOBEKY
C JWAarHOCTUYECKOW IEJIBI0 XUMHUYECKOE COEAUHEHHE, B MOJIEKYJIE KOTOPOro
COZIEP/KUTCS PATUOHYKIIHI.

P®II nomken oTBevaTh psaty TpeOOBaHUM:

1. BbITh 6€3BpETHBIM.

2. Ilepuon monypacmana J0JKEH OBITh JTOCTATOYHO KOPOTKWMM, HO JOJKEH
MO3BOJIUTH MPOBECTU HEOOXOAMMOE BO BPEMEHHU MCCIIEI0OBAHHUE.

3. BwICTpO BBIBOAUTCS U3 OpraHu3Ma.

4. ObnagaTh TPOMHOCTHIO K UCCIEYEeMOMY OpTraHy WJIH U3y4aeMOoMy OOMEHY.

5. JlomkeH UMeTh OnpeIeNICHHBIN CIICKTP H3ITYICHUS.

6. Ucmonp3oBaTh B MaibiX (MHIWKATOPHBIX) J03aX. BaxkHas MHHHMaJIbHAS

Jy4eBasi Harpy3Ka, JJjisi OUEHKH KOTOPOM MOJIb3YIOTCA MOHATHSIMH.

PuU3MYECKUd MEPUOA MNOJYBBIBEJICHUS — BpeMs pacnaja IMOJOBUHBI aTOMOB
paguoHyknuaa. Bpems, 3a KOTOpO€ aKTUBHOCTH IIperapara, BBEACHHOTO B
OpraHMU3M, CHUKAETCS HAIMOJOBUHY 3a CUET €0 BBIBEJICHHMS, HA3bIBACTCS NEPUOJIOM
OMOJIOTUYECKOTO TOJYBBIBECHUS. Bpemsi, B TeueHHWe KOTOPOro aKTHBHOCTH
BBeJIEHHOTO B opranu3M P®II ymensbIiaeTcs HaronoBUHY BCIIEACTBUE (HPUBUYECKOTO
pacrnajia ¥ BhIBEICHHSI, Ha3bIBAIOT d(D()EKTUBHBIM EPHOIOM TOJTYBBIBEACHHUS.

B pszae ciaydyaeB paaMOHYKIHIHOE UCCIEIOBAaHUE MOXKET OBITh MPOBEACHO O€3
BBeAcHUST B opranmsMm P®II — in Vitro, T.e. Bce HUCClIeIOBaHHS IPOBOMAT B
npobupkax. OHO MO3BOJIsIET OOHAPYKHUTh B OUOJIOTHYECKUX JKUIKOCTIX (KPOBB,
MO4Ya) TOPMOHBI, (DEPMEHTHI, JICKAPCTBEHHBIC W JIP. BEIIECTBA B HUYTOXKHO MaJIbIX
KOHIEHTpausx. [[puHIMI 3TOr0 MEeTO/1a, HA3bIBAEMOT'0 PAAMOUMMYHOJOTHYECKUM
aHaJIM30M, COCTOUT B KOHKYPEHTHOM CBSI3bIBAHMM HCKOMBIX CTaOWUJIbHBIX U
AQHAJIOTUYHBIX WM MEYEHBIX BENIECTB CO cHenupuIeckord BOCHPUHUMAIOIICH
CHUCTEMOM.

Paavonykmuanbli anamu3 in VItro cTamu Ha3bIBaTh PaiOMMMYHOJIOTHYECKUM,
MMOCKOJIbKY OH OCHOBAH Ha MCIIOJb30BAHMU MMMYHOJIOTUYECKUX PEAKLHU aHTUTECH-
aaTuteno. OgHaKo B MaimbHEWIEM ObUTM CO3MaHBbI JApyTHe, ONM3KHE MO IENsIM H




18

METOJIMKE, HO Pa3INYAOIINECs 110 JISTAISIM BUBI HCCIIeA0BaHus IN Vitro. Tak ecim
B KAaueCTBE MEUEHOW CYyOCTaHIIMM NMPUMEHSIOT aHTHUTEJIO, a HE AHTHUICH, aHAJIH3
Ha3bIBAIOT HMMMYHOPAJWOMETPUYECKUM, €CIIM JK€ B KA4eCTBE CBA3BIBAIOLICH
CHCTEMBI B3AThl TKAHEBBIE PELENITOPHI, TOBOPAT O PAAMOPELENTOPHOM aHAJIH3E.

KoHTpoJibHbIE BOPOCHI.

1. Yro Takoe paAMOaKTUBHOCTH? PajMOakTHUBHBIE HW3JIy4YeHUS U HX
XapaKTePUCTHKHU.

2. CtpoeHne aToMa M CBsI3b CTPOCHHsS aromMa ¢ TaOmuIell XUMHUYECKUX
2JIEMEHTOB MeHieneesa.

3. Uro Takoe MCKycCTBEHHasl paauoakTHBHOCTH? [lomydeHune paamoakTHBHBIX
U30TOIIOB.

4. Yro Takoe paauodapMaleBTHYECKUE TMpernaparbl, M KakKue K HUM
MIPEBSBISIOTCS TPEOOBaHMUS.

5. Uem otnuyaeTcs pacnpesieieHle B OpraHu3Me PaJMOaKTUBHBIX W30TOMOB OT

pacrpeeneHus CTabUIbHBIX.

MeTtonbl perucTpanuy u3ay4eHuu.

Y CTpOUCTBO paarOANarHOCTUYECKOM aIllapaTyphl.

[IprHIMIBI 1 BO3MOXXHOCTU PAAUOHYKIUAHBIX UCCIIETOBAHUM.

© 0o N o

Kakue  TpeOoBaHus  mpeabsABISIOTCS K paanodapManeBTHUYECKUM

npenaparam, UCIoIb3yeMbIM C TUATHOCTUYECKON LENBIO.
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TecTOoBBIE 3aJaHud.
1. ECTeCTBeHHle PAANOAKTHBHOCTb OTKPLLJI

A. Kropu M.

b. bekkepens A.
B. Pero K.

I'. Kropu I1.

2. OT 4ero 3aBHCHUT AKTHBHOCTDH ONpPeAeJTeHHOT0 KOJIUYeCTBA PAAHOAKTHUBHOIO
BeliecTrpa?

A. OT 3Hepruu U3ydyaeMbIX YaCTUIl WU KBAHTOB

b. Ot remniepatypsl cpezsl

B. Ot ckopocTH pacniaga JaHHOTO PaJMOAKTUBHOTO BEILIECTBA
I'. Ot nopsiiKOBOro HOMepa JAHHOTO 3JIEMEHTA

. OT arperatHoro COCTOSIHHSI paJJuOAKTUBHOIO BEILIECTBA.

3. Kak M0:KHO U3MEHUTH CKOPOCTH PAJAHOAKTUBHOIO pacnaaa?

A. Ilyrem HarpeBaHus

b. Ilyrem oxnaxaeHus CBEpXHU3KUX TEMIIEPATyP
B. Ilyrem XMMHA4Y€CKOTO BO3ICMCTBUS

I'. ITyTeM noBBIIEHUS AABIICHUS

J1. HeBO3MOXHO U3MEHUTH

4. Yto npousoiiieT ¢ aTOMOM BelllecTBA NPHU ajb(a-pacnaae?

A. Cmecturcs B Tabnuiie MeneneeBa Ha 1B€ KJICTKH BIIPABO
b. ATOMHBII BeC HE U3MEHUTCS

B. Cmectutcs B Tabmmmiie MeHieneeBa Ha ABE KICTKU BJIEBO
I'. Beigenur 1Ba 31€KTpoHa

. U3myunTcs no3uTpoH

5. KakuMu M3MeHeHHSIMM aTOMHOIO siipa 00yCJIOBJIEH OTpHUATEIbHBI OeTa-
pacnan?

A. IlpeBpaiieHEM HEUTPOHA B MPOTOH

b. N3nyyeHnem ramMmma-KBaHTa

B. 3axBaToM siIpOM 3JI€KTPOHA C BHYTPEHHEN OpPOUTHI
I'. YBenuuenuem aTOMHOTO Beca
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J1. YBenmnuenneMm o0beMa aTOMHOTO siIpa
6. KakoBbI cOCTaBHbIE YACTH €CTECTBEHHOT0 PATUANMOHHOTO (poHa?

A. V3nyyeHunst NpOMBIIIEHHBIX PEANPUATHI

b. N3nyyeHune aTOMHBIX 3JIEKTPOCTAHIUNA

B. U3ny4yeHust peHTTeHOBCKMX KaOMHETOB

I'. I3nydyeHune ecCTeCTBEHHO paclpeIeICHHBIX PAIMOAKTUBHBIX BEIIECTB U
KOCMHYECKOE U3IIyYEHUE

J. N3imyyeHus »KUBbIX OpTaHU3MOB

/. Kak MOKHO U3MEHHUTH CKOPOCTh PAJHOAKTHBHOIO pacnaaa?

A. Ilyrem HarpeBaHus

b. ITyreM XuMHU4ueCKOro BO3I€MUCTBUS
B. HeB03MO0XHO U3MEHUTH

I'. ITyTem oxnaxxaeHus

J1. [lyTem NOBBILICHUS JaBJICHUS

8. UTo n3mMepsI0T NPpU NOMOIIM PAIMOMETPOB?

A. AXTHUBHOCTb PaJJUOAKTUBHBIX BEILECTB

b. Jlo3y nponuKaronien paguanuu

B. DHepruro u3ny4aeMbIX YaCTHI] U KBAHTOB

I'. Crenenp npoHUKarOUIEH CHOCOOHOCTH U3ITy4eHU I

1. CkOpocCTh IBUKEHHUS YACTHUI] WJIM KBAHTOB B TPOCTPAHCTBE

9. KakoBo B3aMMOOTHOIIEHHE MEXKIYy IOCTOSIHHOW pacmaga W NepuoaoM
nojgypacnajaa?

A. ITpu Oonbluei MOCTOSIHHOM pacnaja nepuo nojaypacnaga He U3MEHSETCs
b. [Ipu GombInieit moCTOSTHHOM paciiajga Iepro/] oJypaciajia MEHbIIe

B. [Ipu GombInieit mocTOSHHOM paciiajga epro/I orypaciajia 0oJbIie

I'. Ilepuox nmonypacnaja v MOCTOSTHHAS paciaja XapaKTepU3yoT pa3IndHbIe
CTOPOHBI SIBJICHUSI paJUOAKTUBHOCTH

10. Y10 Takoe u3oTonbl?

A. Pa3HOBHIHOCTH OJHOTO U TOTO K€ 3JIEMEHTA C PA3JIMYHBIM aTOMHBIM BECOM
b. Pa3HOBMAHOCTH XMMUYECKHUX JIEMEHTOB C Pa3HbIM YHCJIOM IIPOTOHOB

B. Pa3HOBUIHOCTH XMMUYECKHUX JIEMEHTOB C PA3JIMYHBIM YHCIIOM 3JIEKTPOHOB
I'. DneMeHThI ¢ pa3IMYHbIM YUCIIOM JIEKTPOHHBIX YPOBHEM

J1. DneMeHTsI ¢ Pa3Iu4HbIM NOPSIKOBBIM HOMEPOM
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