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Jannoe yweOHOe mOCOOME MOCBALICHO (DU3MYECKHMM OCHOBAM JIyY€BOW JAMAarHOCTHKH.
ABTOpaMI/I npeaAcCTaBJICHbBI COBPCMCHHBIC JAHHBIC 11O O MPEAMCTE 1 3aJa4ax queBoﬁ JUAarHOCTUKU,
0 MeToJax JIydeBOW JHMarHOCTHKU, (U3MKE HOHU3UPYIOIIMX W HEOMHH3HPYIOIIMX H3IIy4YCHHH,
HCIIOJIb3YCMbIX B MCIUIIUHE, UX TUATHOCTUYCCKUX BO3MOKHOCTAX.

Y4ebHoe mocobue pa3padorano B coorBercTBuu ¢ TpedoBanusmMu OI'OC BO,
MpeIHa3HAYEHO IS CTYIEHTOB CTApIIUX KypcoB MeIuIIMHCKUX BY30B u QakynbreTos,
oOyJaromuxcs 1o crnienuaibHoctu Jleuebnoe aeno, [leauarpus, Ctomarosorus, Meauko-
MPOPUIAKTHYECKOE JCIIO
(cneruanuTer).

PenenseHnrs:
CaytueBa M.I'. — 3aBenyromas O.I' .11 I".b.Y.3. P.O./1. Mun3znpasa PCO-Ananus
becnexoeB Y.C. — 1o1eHT, KaHIUAAT MEAUIIMHCKUX HayK, 3aBeAyolui kadeapoil oomein

xupypruu ®I'bOY BO COI'MA Munsapasa Poccun Munzapasa Poccun

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



BBenenue.

JlyueBasi [uarHoCTHKa W Jy4yeBas Tepamnus — 3TO HayKa, OXBaThIBalollas BCe
CTOPOHBI ~ NPUMEHEHHUS  PEHTICHOBCKUX, pPaJAMOAKTUBHBIX, HH(pPAKpPaCHBIX,
yJIbTPa3ByKOBBIX M3JIy4YEHMH W SIEPHO-MAarHUTHOIO pe30HaHca B  00JacTu
3paBOOXPAHEHMS, T.€. B LIEJAX U3YyUYEHUS HOPMAIBHOIO YEJIOBEUYECKOrO0 OpraHu3Ma,
a Tak ke MpOMIAKTHKH, JUATHOCTUKH M JeueHus Oosie3Heil. Bmecte ¢ TeM 3TO
HayKa BKJIIOYAET pPAIUOOMOJIOTHIO, W3Y4YaIOIYI0 JACHCTBHE HOHU3HUPYIOLIUX
M3ITyYEHUN Ha KUBOW OPraHU3M, a TaKKe OTACIbHBIEC CIIEUaIbHbIC OTPACTH (HUBUKH
1 TeXHUKU. TakuM 00pa3oM, JydyeBasl IUArHOCTHKA W JIydeBas Tepanusi oObeauHsET
HECKOJIBKO CaMOCTOSITENIbHBIX OTpaciieid, KOTOpbIE HEOTIEIUMBbI JIpyr OT Jpyra u
UMEHHO B CBOEM COYETAaHUM COCTABIIIOT CYIIECTBO 3TOW LIEJIOCTHOW COBPEMEHHOMU
MEAMLIMHCKON NUCHUIUIMHBL. OfHaKo, Kax/aas U3 HUX MMEET CBOM CHEeIU(pUUECKHe
0COOEHHOCTH, OpraHU3allMOHHbIE (POPMBI U 337a4l UCIIOJIb30BAaHUS B MEUIIMHE.

IIpakTnuyeckoe 3ansarue Nel.
Tema: @u3nyecKue OCHOBBI JIYUYeBOH TUATHOCTUKH.

OOmast nenb 3aHATHAA: MUMETh NPEACTABICHHE O MpEeAMETe M 3ajJadyax JydeBOU
IUarHocTku. VIMeTh mpencTaBiIeHHE O METOoAaxX JIy4YeBOW TUArHOCTHKH, (U3UKE
MOHU3UPYIOIIMX U HEOMHHU3UPYIOIIMX H3IYyYECHHUH, UCIOJIB3YEMBIX B MEAMUIMHE, UX
JUArHOCTUYECKUX BO3MOMKHOCTSIX.

KonkpeTHble nienu 3aHsaTus.
3HaTk:

1. TlpeameT, CTPYKTYypy M 3aJa4M JTy4E€BOW JUATHOCTUKH.

2. ®u3nyeckue OCHOBBI  TepMmorpaduu, yIbTPa3ByKOBOW  JAMAarHOCTHKH,
PEHTI€HOMAarHOCTUKH, B TOM YHCII€ KOMIBIOTEPHON ToMOrpaduu, MarHUTHO-
PE30HaHCHOI TOMOTpaduu.

3. YcTpoicTBO pEHTI€HOBCKOM TPYOKH, TIOJy4eHHE PEHTICHOBCKUX JIydel U X
CBOMCTBA.

4. YcTpoilcTBO 151 CaHUTAPHO-TUTMEHUYECKUE TpeboBaHMs K
PEHTTEeHANArHOCTUYECKOMY KaOUHETY.

5. 3HaTh CBOMCTBA MOHM3HUPYIOMIUX U3ITYYSHHUH U CLIOCOOBI 3aIUTHI OT HUX.

YMeTh:

1. Onpenenutb METOJI Ty4EBOTO UCCIICIOBAHMUS.

2. 3HaTh  JUArHOCTUYECKHE BO3MOXXHOCTH  KaXJOro MeEToJa  JIy4eBOM
JMarHOCTUKM W yMETh Ha3HAYuTh OOJIBHOMY HEO0OXOJMMOE Jy4eBOE
HCCJICJIOBAHUE.

3. OmnpenenuTh Ka4eCTBO PEHTTEHOBCKOTO CHUMKA.
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baza npoBenienunst 1 MaTepUAIbHOE OCHAILICHUE:
V4yeOHasg KOMHaTa
Kaouner Y31
PeHTreHOAMAarHOCTHYECKUN KAaOMHET
Tabnuibl, peHTreHOBCKast TpyOka,HabOpBl pEHTTeHOTpaMM, (DIIrooporpamm,
TEPMOTpPaMM, JIEKTPOPEHTTEHOTPAMM.

>

Jluteparypa:

1. JL.A.Jlunnenoparen, W.IL.Kopomtok. Menuuuackas paaronorus (OCHOBBI

Jy4eBOW JUArHOCTUKH U JydyeBo Tepanuu). Mocksa 2000r.

JI..Jlunnenbparen, ®@.M.JIsicc «MenuuuHCKast paiioI0THs.

3. JLA.JlunnenOparen, W.I1.Kopomok.  MemunuHckas  pajuoioruss U
pentrenonoruda. M.yMenuuunay. 1993 r.

4. JlyuyeBas auarHocTtuka. YueOHuk aiist By30B. [lon pen. npod. Tpydanosa I'.E.
M., «I'DOTAP-Menauay, 2007T.

no

baok unpopmanum:

PeHTreHoBCKHE Jy4d OTKPBUIM HOBYIO 3MOXY B pPa3BUTUU (U3UKUA U BCETO
€CTECTBO3HAHHUS, MOMOIJM NMPOHUKHYTh B TailHbl MPUPOABI U CTPOEHHUS MaTEpHH,
IpPUBEJIM K PEBOJIIOLMOHHBIM NMpeoOpa3oBaHUsIM B MeaullMHE. PeHTreHoBCckue Tyuyu
OblTM OTKPBHITHI 8 HOsOpst 1895T. mpodeccopom BuepulOyprckoro yHuBEpcuTeTa
I'epmanun Bunsrensmom Konpamom Pentrenom. IlepBoe cooOmienune «O HOBOM
BUJIE JIy4ei» ObLI0 omyOInMKoBaHO B ssHBape 1896 roma B Bume 17 KpaTKuxX TE3HCOB,
U3 KOTOPBIX CTAJIO U3BECTHO, UTO OTKPBITHIE JTyUH CTIOCOOHBI:

a) IPOHMKATh B TOW WJIM UHOW CTETIEHU Yepe3 BCE TENa;

0) BbI3BIBATH CBEUECHHE (PIIFOOPECUUPYIOIINX BELIECTB;

B) BBI3bIBATh MOYepHEHUE (HOTOrpaduuecKoi MIaCTUHKY;

I') pacCpoCTPaHATHCA MPSAMOIMHENHO;

1) HE U3MEHSTh CBOETO HAIIPABIICHUS IOl BIMSIHUEM MarHuTa u T. II.

B Tpex mocneayrommx cooOIeHus X oH chopMyIMpOBaJl BCE CBOMCTBA X-TTydel
Y TEXHUKY UX MOJTYYCHHUS.

PeHTreHOBCKME JTyud TEHEPUPYIOTCS B CTEKJISHHOM BaKyyMHOW TpyOKe, C
OJIHOM CTOPOHBI KOTOPOH BIasitHa CHUpaibHAsl HUTh KAaTOJla, UMEIOLIAs OTACIbHYIO
AIEKTPUUYECKYIO IEMb HaKaia, ¢ Apyroil cTopoHsl — anoAd. K aTum aBym 3iekTpoam
PEHTTEHOBCKON TPYOKH B HY>KHBIH MOMEHT IOJKIIFOYACTCSl BBICOKOE HAMPSHKEHUE C
IPUCOEIMHEHNEM KaToJ1a K OTPULATEIBbHOMY, @ aHO/IA K MOJIOKUTEIIbHOMY TOJIFOCaM.
IIpy momaue Toka Hakajga K COHpAJId KaToja BOKPYr Hee oOpasyercs o0Jako
CBOOOJHBIX JJIEKTPOHOB (TEPMOAICKTpOHHAsT sMuccusi). [Ipu momade BBICOKOTO
HaNpsHKEHUS] CBOOOIHBIE AJIEKTPOHBI ¢ OOJIBIION CKOPOCThIO YCTPEMIIAIOTCS K aHOY.
[Ipu TOpMOKEHHUH JIEKTPOHOB B BEIIECTBE aHOJIa UX KUHETUYECKAsI SHEPTUS
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npeBpaiaercsa B Oousbliield Mepe B TemioByro (10 99%), a okono 1% B 3Hepruto
PEHTIC€HOBCKOTO U3IIy4YEHHUS.

Bonbmias 3aciyra PeHTrena B Hayke COCTOMT B TOM, YTO OH HE TOJIBKO OTKPBLI
HEWU3BECTHBIEC JIyYd, HO M C JOCTATOYHOW MOJIHOTOM ONHCAI MX CBOMCTBA, OJHAKO
npupoja X-Iydei Obuta uzydena nosnaxee B 1912 rony Hemenkumu ¢uszukamu Jlays,
Kaunnarom n @puapuxom, KOTOpbIE U3ydas MPOXOKICHUE PEHTTEHOBCKUX JIy4deu
yepe3 KpHUCTaUl JoKa3ajih, 4TO OHU OO0JalaloT CBOWCTBaMU HUHTEp(EpeHINH H
IUQPPaKINK,  XapaKTepHbIMH  JUIS  JJCKTPOMAarHUTHbIX  KoneOanuit.  T.e.
PEHTTEHOBCKUE JyYH SIBIISIFOTCS 3JIEKTPOMATrHUTHBIMU BOJIHaMU. B 00111€BOTHOBOM
CIEKTPE PEHTTEHOBCKUE JIyUH CTOAT MEXAY YIbTPa(HUOIETOBBIMU U TaMMa-JIy4aMH.

B Hacrosimee Bpemsi U3BECTHO Oosee JecATH (U3MUECKUX CBOWCTB
PEHTICHOBCKUX, YETHIPE BAXHEHIIMX M3 HUX OTKPBUIM JOPOry K IIMPOYAUIIEMY
IPUMEHEHUIO UX B MEAUIMHE.

|. PeHTreHoBckue jiyun 00Jaar0T MPOHUKAIOIIEH CIIOCOOHOCTHIO, MPOXOIs YepPe3
pa3Hble 00BEKThI, OHU HECYT Ha ceOe onpeaeseHHYI0 HH(OPMALIUIO O CTPOECHUH
ATUX BEILECTB.

Il. PeHTreHoBCcKME Jy4uM, MPOXOJs Yepe3 HEKOTOpPbhIE BELIECTBA, BBI3BIBAIOT HX
¢ropecrieHio (cBeueHue). brnarogapst 3ToMy CBOMCTBY OBLIM OTKPBITHI JIy4H,
a yKa3aHHbIE BEIECTBA, HMEHYEMbI€ JIOMUHO(OpPaMH, CTald LIUPOKO
MPUMEHATbCS B MeAulMHE. VX cBedyeHue mnoj BO3JAEHCTBUEM PEHTIC€HOBCKUX
Jy4yeld TMOpPOAMIO OJUH U3 OCHOBHBIX METOJIOB PEHTT€HOJIOTHYECKOTO
UCCIIEIOBaHUs — peHTreHockonuto. [lpu pentreHorpadguu mroMHUHOGOPHI
NO3BOJISIIOT YBEJIMYHUTH JIy4€BOE BO3JIEHCTBHE HA PEHTTEHOBCKYIO IUIEHKY B
KacceTe Oyarogaps NPpUMEHEHHUIO YCUIIMBAIOIINX SKPAaHOB, TIOBEPXHOCTHBIH CIIOM
KOTOPBIX BBIMOJHEH W3 (IIOOPECHUPYIOMINUX BEIIECTB. YIydIlIEHHE KayecTBa
JIOMUHO(OPOB, T.€. YBEIMUECHHUE IPKOCTH UX CBEUCHUS 3HAUUTEIHHO YMEHbBIIIAET
7103y 00ydeHus U OOIBHBIX U TIEpCOHAIa PEHTICHOBCKUX KAOMHETOB.

[11.PenTrenoBckue myun okassiBatoT dotorpaduueckoe nercteue. Kak v BUIUMBII
cBeT, nomnaaas Ha @ororpauueckyro 5MYJbCHUIO, OHU BO3JECHCTBYIOT Ha
raJIonJHOE cepedpo, MOBBIMIAS €ro XMMHYECKYH) AaKTHUBHOCTb M YaCTUYHO
BOCCTaHaBIuBas cepeOpo. Ha 3ToM CBOICTBE pEHTT€HOBCKHUX Jy4ed OCHOBAaHA

peHTreHorpadgus — TMOJydeHHEe U300pakeHusT Ha (HOTOUYBCTBUTEIIBHBIX
MaTepHuaiax.

V. PeHTreHOBCKHME ITy4d BBI3BIBAIOT HOHU3AIMIO CPEA, 4Yepe3 KOTOPhIE OHU
npoxoasaT. OTciola WX Ha3BaHWE — WOHHM3UpYIIee u3iIydeHue. IhdexT

MOHU3AIUA — 3TO 00pa30BaHME TOJOXKUTEIBHBIX M OTPHUIATEIHHBIX WOHOB U3
HEUTPaJIbHBIX aTOMOB M MOJIEKYJ. [Ipyu NMpOX0XKAEHWH PEHTI€HOBCKUX JIy4YeH
gyepe3 Jr000€ BEIIECTBO OHM CTAJIKHBAIOTCS C €r0 MOJICKYJIAaMH M OTJAIOT UM
YaCTUYHO WJIM TIOJHOCTBIO CBOKO B3HEPruto. B pesynbrare 3TOro aroMsl M
MOJIEKYJIbI BEIIECTBA PACIICTUISIOTCS Ha (hparMEHThI — HOHBI, pa3HbIE IO Macce U
3apsimy. HWoHuzanus BO3ayXa B PEHTTEHOBCKOM KaOWHETE YBEJIWYHBACT
AJIEKTPUYECKYI0  TMPOBOJAMMOCTh  BO3/yXa,  YCWJIHUBAKOT  CTaTHYECKHUE
AJIEKTPUUYECKUE 3apsiibl Ha MpeaMeTax KaOuHeTa, KOTOphble HEOJarompusiTHO
BIUSIOT Ha opraHu3M. C 1EeJIbI0 YCTpaHEHUs! TAKOro HexeNaTeabHoro s dexra B
PEHTreHKaOMHETaX YCTaHABIMBAETCS MPUTOUYHO-BBITSHKHAS BEHTUIISIIIMS.
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V. PeHTreHOBCKUE JTy4YM OKa3bIBAIOT OMOJIOTHYECKOE JEHCTBHE, KOTOPOE B IIEJIOM
paclieHUBaeTCsl Kak MOBpexaaroiee. ToJbKO Majble 10361 OOJYYEHHUS MOTYT
MIPUBOJNTH K OTPEEICHHBIM MMOJOKUATEIBHBIM (PU3HOTOTHICCKUM W3MEHEHUSIM
B JKMBOM OpraHu3Me, YTO TaK >K€ HallJI0 NMPUMEHEHUE IMpHU JICUCHUU psaa
3a0oneBanuii. B GOIBIMX 103aX PEHTICHOBCKOE W3ITyYCHHE MCTIONB3YETCS IS
JICYEHUS 37I0KAYECTBEHHBIX OMyXOJIEH.

buonorudeckoe neicTBre U3IyYEHUS HA OPraHU3M HAXOJUTCS B MPSIMOU
3aBUCHUMOCTH OT TIOTJIOUIEHUSI €ro TKaHsMU opraHu3Mma. [lns usmepeHus
KOJINYECTBA MOTJIOIIEHHON 3HEPTUY BBOJUTCS MOHATUE J03bI u3inydenus. [lon
1030M TTOHUMAETCS KOJUYECTBO IOTJIONICHHON YHEPTUM B €IMHHIE OOBbeMa
00JTy4aeMOoro BEIECTBA.

DHeprus, MOTJIONMICHHAS B €IUWHUIIE 00beMa 00JydaeMoro BEIIeCTBa 3a
€JIMHUIlY BPEMEHH, HA3bIBACTCSI MOITHOCTBIO JI03bl.

Ennannel no3sl cuctemsr CH.
Enunuiia nornomenHo 10361 — I'peit (I'p)=1 mx/kr.

BrecucTemMHble €TMHULIBL:

PeHTreH — Takoe KOJIMYECTBO PEHTTEHOBBIX WM TAMMa-JIy4deu, oA AEHCTBUEM
xotoporo B 1 cm® Bozayxa (mpu t°-0° m HOpManbHOM aTMOC(HEPHOM JABICHHH)
00pa3yloTcsi MOHBI, HECYIIHE 3aps] B OJHY 3JIEKTPOCTATUYECKYIO EAUHUILY
KaXJIOTO 3HaKa, T.€. 2,08x10° map nonos. [Ipou3BOAHBIE EMHHUIIEI OT PEHTTEHA
MWUIAPEHTI€H — THICAYHASA JOJS M MHUKPOPEHTT€H — MWUIMOHHAS JOJIS
pEHTreHa. 3a €QWHUIy MOUIHOCTH J03bl IPUHUMAIOT PEHTTEH B CEKYHIY,
MUJUIMPEHTIEH B CEK., PEHTTEH B 4ac U T.[.

Knaccudpukauus MeTo10B PEHTICeHOJIOTHYECKOr0 HCCJIeI0BAHUS.

I. OcHoBHbIE: PEHTTE€HOCKOIIHNS, peHTreHorpadus, ¢dmooporpadus,
AIEKTPOPEHTIeHOTpadusl.
I1. JononHuTenpHbIE: Tomorpadus, KOMIIBIOTEPHAS Tomorpadus,

peHTreHoKumorpadus, MaMMorpadusi, peHTreHOKuHeMaTorpadus.
I11.KonTpactHble, cienaibHbIe METOIbl PEHTTEHOJIOTMYECKOTO UCCIICIOBAHUS:
oponxorpadusi, anruorpadusi, yporpadus u T.1.

PenTrenockonus — mojy4eHHe Ha (PIIIOOPECHUPYIOIIEM 3KpaHE MO3UTHBHOTO
CyMMapHOTO M300pa)K€HUs BHYTPEHHUX OPTaHOB M HAPYXKHBIX CTPYKTYp B MOMEHT
IIPOXOXKIAEHNS Yepe3 HHUX PEHTTEHOBCKUX Jy4yed. JlIOCTOMHCTBA: IOCTYIHOCTD,
SKOHOMHMYHOCTb, BO3MOXHOCTh ITOJIMIIO3MLIMOHHOIO HccienoBanus. HemocraTku:
OoJblIas JiyyeBasi Harpy3ka, CyObeKTUBHOCTb.

Pentrenorpadus — mNOJydYeHHE HETATUBHOTO U300PAKEHUSI H3ydaeMbIX
O00OBEKTOB Ha PEHTICHOBCKOM IJIEHKE, CHOCOOHOE COXPaHAThCSA JAECSITHICTUSIMH.
[IpeumyiiecTBa: sydllee BBISIBICHUE MEIKUX JeTaliel, BO3MOXHOCTh HaOJI0ICHUS
IIpoLecca B IMHAMHUKE, YMEHBIICHHUE JTy4eBOM Harpy3ku. HemocraTtku: yBenuueHue
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MaTepHaIbHbIX 3aTpaT (Ha MJIEHKY, (POTOPEaKTUBHI U T.1.), OTyUYEeHHUE U300paKeHUSI
TOJIBKO B OJTHOM MPOEKIIUH.

dmooporpadusi — PEHTTEHOJOTMYECKOE UCCIEIOBAaHUE C  MOJIyYECHUEM
U300paKEHUS U3y4yaeMbIX oOpraHoB Ha (ororpaduueckoi 1uieHke. Takoe
U300paKEHHE BCEr/la YMEHBIIEHO B pa3Mmepax. JloCTOMHCTBA: MacCOBOCTb,
SKOHOMHUYHOCTh. Hemoctatku: wacth Menkux jeraneil mpu GortorpadupoBaHUH
n300paxeHus ¢ (PIoopecuupyIoUIero IKpaHa yTpaunBaeTCs.

Tomorpadus — MeToauKa PEHTTEHOJIOTUYECKOTO UCCIIEOBAHUS, TO3BOJISIOIAS
MoJIydyaTh TMOCIOMHOE u300paxeHne wucciaeayemMoro opraHa. Oddext kak Obl
PaCWICHEHHsS] CYMMALIMOHHOM KapTHUHBI HCCIEAYEMOTO0 OOBEKTa IJOCTUTaeTCs TEM,
YTO PEHTTEHOBCKas TpyOKa M KacceTa € IUICHKOW, COEIMHEHHbIE MEXIy CO0oii
CHELMAJIbHBIM PbIYaroM B Pa3HbIX IUIOCKOCTSX IBUXKYTCS HABCTpEdy JPYT JPYry U
IUIOCKOCTh, B KOTOPOM OCH JBMKEHMSI MX COBIAJAIOT, OTYETIMBO OTOOpa)kaeTcs Ha
ieHke. Tomorpadusi 10JKHA HOCUTH LIEJCHANpaBICHHBIA XapakTep, U3 MHOTHX
CJIOEB U3y4aeMOro o0BbeKTa o pEHTreHorpaMMam B IBYX
B3aMMHONEPIIEHIUKYIAPHBIX MPOEKLHUAX BbIOUPAIOTCS TE€, M300pa)Ke€HHE KOTOPBIX
HECET MAaKCUMAaJIbHYI0 HH(POPMAIUIO O HEM.

KomnrelorepHas tomorpadus — METOJUKa MOJYyYEHHUs H300paKeHHs] TOHKOTO
HOTIEPEYHOT0 CJIOSl U3y4aeMOro opraHa IyTeM MaTeMaThuyeckoil oopabotku B OBM
JaHHBIX O IMOTJIOLIAIOUICH CHOCOOHOCTH TKaHEH NpU MPOXOKICHUHM Yepe3 HUx
PEHTTEHOBCKOTO M3MyuyeHusi. DOopMUpOBaHUE KOMIIBIOTEPHO-TOMOTPAPUUECKOro
N300pakeHHs 00eCTIeYMBACTCS TPEMS IIOCIIeI0BaTEIbHBIMU 3TAallaMU UCCIIEJOBAHMS:

1. mpocBeunBaHMEM W3y4aeMOT0 OOBEKTA Y3KUM ITyYKOM PEHTT€HOBCKHX JIyqel

IPU KPYTOBOM JIBUKEHUH UCTOYHUKA PEHTTEHOBCKOTO M3TyYCHHUS.

2. perucTpanyedl TMPOIIEIIET0 W3MydYeHUss uepe3 OO0BEKT ¢ udpoBOn

00paboTKOM CTENEeHN 0CIadeHuUs €ro.

3. TMepeBOAOM IOTYUYEHHOTO ITU(POBOTO M300paKEHHUS B aHAJIOTOBOE, T.€.

BU3yaJIU3aLMEN €ro0.

Pentrenokumorpadusi — MeETOAMKA PEHTTEHOJIOTHYECKOTO MCCIIECIOBaHNUS,
O00BEKTHBHO OTpa)karoIias YaCTOTy ¥ aMIUIUTY/y ABM)KCHUI KOHTYPOB HUCCIIE Ty eMBIX
opranoB. C ee MOMOIIBI0 U3ydaeTcs psaa (PYHKIIMOHAIBHBIX OCOOCHHOCTEH cep/ia,
KPYIHBIX COCYyIOB, pebep, muadparmel u T.4. ['paduueckas 3amuch IBUKCHHMA
YKa3aHHBIX OPTaHOB OCYIIECTBIIACTCS HAa PEHTTCHOBCKOW TUIGHKE C TOMOIIBIO
PEHTIC€HOBCKUX JIy4YeH, MPOIIEAIINX Yepe3 OpraH U CICIHAIBHYIO JABHKYITYOCS
CBHHIIOBYIO PEIICTKY CO MHOTHMH ITapajuIeIbHBIMU ICIISIMH.

CrenuanbHble METOAUKHA PEHTTEHOJIOTMYECKOT0 UCCIEAOBAHUS — 3TO METOIUKU
C TpPUMEHEHUEM KOHTPACTHBIX BellecTB. Ha3BaHue cheuuanbHBIX METOJIUK
UCCJIEIOBAHUS Yallle UCXOAAT U3 KOPHSI CI0BA, 0003HAYAIOIIEr0 UCCIIETyEeMbIil Opra
(anaToMHuueckyro 00JacTh), 0OpPa30BaBIIYI0 B OpraHe MaTOJIOTMYECKYIO CTPYKTYpPY
(pana, cBui, abcliecc) UM UCTOIb3yEeMYI0 MIPUCTABKY K PEHTT€HOBCKOMY armapary
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C ,Z[O6aBJ'ICHI/IeM TECpMHHA «rpa(bml». HpI/I HCIIOJIB30BaHNH ra3zoBoro
KOHTpPAaCTUPOBAHUA I[O63.BJ'I$I€TCSI IMPpUCTaBKa «IITHCBMO)».

TepMorpabus — MeTOX perucTpanuu HHPPAKPACHOTO U3IYUYEHHUS OT
MOBEPXHOCTH Tela 4YeJIOBEeKa, JUIA JUAarHOCTUKH Pa3IMYHBIX 3a00JIeBaHUN U
MaTOJIOTHYECKUX COCTOSHUH. DU3HOIOTHUECKON OCHOBOW TepMmorpaduu sBIseTCS
YBEIUYCHNE WHTEHCUBHOCTH WH(PAKPACHOTO W3JIYYCHHS HAJl MATOJOTHUYECKUMH
odyaraMd B CBS3M C YCHJIEHHEM B HHUX KpPOBOCHAOXXECHHS W METaOOIHMYEeCKUX
MPOIIECCOB WJIM YMEHBIIEHHEM €Tr0 MHTCHCHUBHOCTH B O0JIACTAX C yMEHBIIICHHBIM
KPOBOTOKOM H COITyTCTBYIOIITUMHU M3MECHEHHUSIMHU B TKAHSX U OpraHax.

Hanuare matoiaorudeckoro mporecca MposiBISIETCS CIeIYIONUMA TPU3HAKAMU:

a) MOSIBJICHUE aHOMAJILHBIX 30H TUTICPTEPMHH WU TUTIOTEPMHUH;

0) HapyllleHHeM HOPMaJIbHOW TepMoTOonorpaduu COCyIMCTOTO PUCYHKA,

B) U3BMEHEHHEM TPpaJUeHTa TEMIIEPATyD.

Tak BocnanuTeIbHBIC MTPOIIECCH AAIOT TPAIUEHT Temneparyp B npeaenax 0,7 —
1°, mpu octpom Bocmanenuu 1 -1,5% npu raoiino-necTpykrBHOM — 1,5-2,0°,

B Hacrosmiee BpeMss B psAA BEAyLIMX METOAOB JIyYEBOW JHATHOCTHUKH
BBIJIBUT'ACTCSl YJABTPA3BYKOBAsl JUAarHocThka. DU3MOJIOrMYECKO OCHOBOM MeETOJa
ABJISIETCSL AXOJIOKalusl, T.€. MPUEM YIbTPAa3BYKOBBIX CHUTHAJIOB, OTPAXXEHHBIX OT
MOBEPXHOCTEN pa3fiena TKaHEBBIX Cpell, 00NaJarolINX Pa3IuYHbIMH AKYyCTHUYECKUMU
CBOMCTBaMH.  BO3MOXXHOCTP  TNPOBENECHUS  MHOTOKPATHBIX  MCCJIEAOBAHUU,
0€3BpeIHOCTh, OTCYTCTBHE MPOTUBOMNOKA3aHUN (32 MCKIIFOUEHHEM TSXKEJIOro OOIIEero
COCTOSIHUSL OOJIBHOTO Y HAJM4Ms KApJUOCTUMYJISITOPA), MO3BOJISET UCIOIb30BATh €r0
MPaKTUYECKH BO BceX 00JacTsaX MeauuuHbl. CylIecTBYeT HECKOJIbKO OCHOBHBIX
BUJIOB YJbTPa3ByKOBOW AuarHocTuku. OgHomepHbli — A-metopn (sxorpadusi),
nByMepHbINA — B-meTon (axoTomorpadus uinu conorpadusi) u gomrieporpadus.

Camplii MOJOIOW METOJA JYyYE€BOM JUAarHOCTUKM — MAarHUTHO-PE30HAHCHas
ToMorpadus, OCHOBaHHasi Ha SJEPHO-MarHUTHOM pe3oHaHce. IMP — 3to mporuecc
MOTJIONIEHUSI SiIpaMU, HaXOASIIUMHUCS B MOCTOSHHOM MAarHUTHOM TIOJIe, SHEpPTUu
ANIEKTPOMATHUTHOTO M3JIyYEHHsI C TEPEXOJOM Ha 00Jjiee BBICOKHM 3HEPreTHUECKUI
YpOBEHb, a 3aTEM BO3BpaTa B MCXOJIHOE COCTOSIHUE C MOTepel M30bITKA HEPrUM B
BUJIC M3JIYYEHHS TOM k€ 4acTOThl. D((PEKT MarHUTHOTO pe3oHaHCa HaOMIOAAaeTCs y
ATOMHBIX SIIep, COIePKAIIMX HEYETHOE YUCIIO TPOTOHOB.

PaznuuHble TKaHM OpraHu3Ma OTIMYAIOTCS IPYr OT Apyra Mo COJEp KaHHIO
[IPOTOHOB, T.€. O IPOTOHHON IUIOTHOCTH. llorjomeHne »HEpPrurM WM3ITy4YEeHHUS
TKaHSIMHU COOTBETCTBEHHO OyJeT HEOIWHAKOBBIM. Perucrparus KoJudecTBa
UCIyCKaeMoOl O0OpaTHO PHEPrMM M OTOOpaKEHHE €€ Ha SKpaHe MOHHUTOpa B BHJE
CUTHAJIOB PAa3JIMYHOM HMHTEHCUBHOCTH IIO3BOJISIET pa3jiuyaTh TKaHU 1O 3TOMY
nokazatento. Hanbonplryto MpOTOHHYIO MJIOTHOCTh MMEET KUPOBas TKaHb, BCETa
SPKO OTOOpaKArOMIasiCs Ha SKpaHE MOHUTOPA, HAMMEHBIITYI0 — KOMITAKTHAsI KOCTHAs
TKaHb, KOTOpas BBIMJISIAUT Bcerma TemHou. [IpoToHHass TUIOTHOCTH  BOJBI
npuHuMaercs 3a 1,0.




9.

KOHTpOJILHbIe BOIIPOCHI.

Yrto coboii mpeaCTaBISIOT PEHTICHOBCKUE JIyYH U MIPUHIIUIIBI UX MMOTyYeHUS?
Y CTpoicTBO PEHTIEHOBCKOM TPYOKH.

KakoBbI cBOMCTBA PEHTI€HOBCKUX JIydyeil? Ha yeM 0CHOBaHO MPUMEHEHUE UX
B MeaUIINHE?

Krnaccudukanus MeTo0B JIy4eBOM JTUArHOCTHUKH.

[IpyHIMIIBI U TUATHOCTUYECKHE BO3MOKHOCTH TEPMOTrpapuu.

[IpyHIMOBEI W JUArHOCTUYECKHE  BO3MOXHOCTH  YJIBTPa3BYKOBOH
JUArHOCTHKH.

OCHOBHBIE METO/BI PEHTI€HOJOTUYECKOTIO UCCIIEA0OBaHUS.

JlonmonHUTENbHBIE W CHELHUAIbHBIE  METOABl  PEHTIE€HOJOTMYECKOTO
UCCJIEIOBAHUS.

[IpyuHIMIBI U METOJIUKA KOMITBIOTEPHOU TOMOTpa(uu.

10.KaxoBa ¢u3udeckasi CylmHOCT, MAarHUTHO-PE30HAHCHOM TOMOTpadum.

11.OCHOBBI KTMHUYECKOU TO3UMETPHUHU.

12.Kakne CcBOWCTBa HOHHU3UPYIOIIUX M3JIYYEHUH HCHOJB3YIOTCS ISl HX

perucTpanuu.
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TecToBBIE 3aJaHUudd.

1. Pa3BuTHE PEHTIeHOJIOTHH CBSI3aHO ¢ UMeHeM B.PeHTrena, KoTopblii 0OTKpBLI
H3JIy4YeHHe, HA3BaAHHOE BIIOCJIeICTBHH €ro HMeHeM

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

2. IlepBblie pentrenorpammbl B Poccuu npoussen

A. M.11.Hemenos
b. .I1.I1aBn0B

B. A.C.IlonnoB

I'. 1.1.Menneneen

3. OcaabjieHne mny4yka M3JYYeHUS] TNPH TPOXOKAEHUH 4Yepe3 pa3iHYHbIE
npeaMeThbl 3aBUCHT

A. OT TIOTJIOIIEHUS BEIIECTBOM OOBEKTa
b. oT KOHBEpreHuuu Jyyen

B. ot untepdepenium nyuei

I'. oT paccesnus

. npaBunbHo A u I’

4. O0bI4HOE H300pakeHue, MOJy4YaeMoe NP NOMOIIM PEHTIeHOBCKHUX JyYei

A. 6oJIBIIIE CHUMAEMOTO 00BEKTA
b. MeHbIlIe CHUMaeMOro 00ObEKTa
B. paBHO cHUMaeMOMY OOBEKTY
I'. Bce 0TBETHI MPaBUIIbHBI

5. Inarno3 60abHoro no C.I1.boTknHy ycTaHABJIMBAEeTCS HA OCHOBAHUY

A. THIATENILHOTO U3Y4YeHUsl OOJLHOTO OpraHa
b. mpumMeHeHus JOMOJTHUTENBHBIX METOIUK
B. ucnonb3oBanus pyHKIIMOHAIBHBIX TPOO
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I. N3Yy4YCHHUA COCTOAHHA BCEIO OpraHu3Ma

6. IlepBblil HHCTUTYT PEHTTEHOPAANOJIOTHYECKOTr0 NPo¢ A B HALlIell cTpaHe
OBbL1 OPraHM30BaH

A. B MockBe

b. B Kuese

B. B JIenunrpazne
I'. B XapbkoBe

7. IlepBblii peHTreHOBCcKHii annapar B Poccuu ckoHCTpyHpoBaJi

A. M.11.Hemenos
b. A.C.Ilonos

B. A.®.Modde

I'. M.C.OBoIIHHKOB

8. HUcrtopuueckoe 3aceqanne MeInKo-(prU3N4eCKOro 0011ecTBa, HA KOTOPOM
B.K.PeHTreH 10/105K1JI 0 CBOEM OTKPBITHH, COCTOSIVIOCH

A. 8 HOs10ps1 1895r.
b. 25 Hos16pst 1895r.
B. 28 nexabps 1895r.
I'. 23 gauBaps 1896r.

9. OTKpbBITHE PEHTTeHOBCKHX JIy4yeil ObLI0 0CylIeCTBIEHO

A. B bepnune

b. B Bene

B. B Bropidypre
I'. B Marnebypre

10. K MeTOo1aM J1y4eBOM IMATHOCTUKH HEe OTHOCSTCS

A. pertrenorpadus

b. Tepmorpadus

B. pagrocuunturpadus
I'. anextpokapauorpadus
J. conorpadus

11. Enunnna u3MepeHusi MOIIHOCTH 103bl PEHTT€HOBCKOI0 U3J1y4YeHus!
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A. Pentren

b. Pan

B. Pentren/mMun
I'. I'pen

12. He ABJAOTCS 3JIEKTPOMATHUTHHIMH

A. uH}ppaKkpacHble Ty4u
b. 3ByKOBBI€ BOJIHBI

B. panguoBomHbI

['. peHTTeHOBCKHUE JTy4H

13. Iloxa3anus HHAUBUAYAJBHOTO PEHTICHOBCKOI'0 J03UMETPA 3aBUCAT

A. OT MOIIHOCTH M3JTy4YCHUS

b. OT KEeCTKOCTH U3ITy4YeHUS

B. oT mpoa0mKuTEILHOCTH 00TyYeHUs
I'. Bce oTBETHI MPaBUIILHBI

14. EnuHnna «peHTren» onpeaesaser codoi 103y

A. g-DKBUBAJICHT

b. nornomennyo 103y

B. 3kCrio3unmoHHyo 103y
I'. akTUBHOCTH

/1. SJKBUBAJICHTHYIO 103y

15. NHTEeHCUBHOCTDb U3JIyYeHHs NPH YBeJIUYEHUH PACCTOSTHUSA 10 HCTOYHUKA
U3JIyYeHHMS] MEHACTCH IyTeM

A. yBeIMYEHHUS TPONOPIIMOHATIBHO PACCTOSHUIO

b. yMeHbIIeHUST 00paTHO MPONOPIIMOHAIBHO PACCTOSTHHUIO

B. yBenuueHus nmponopuruoOHaIbHO KBaJApaTy pacCTOSHUS

I'. yMeHbIIEHUSI 00pAaTHO MPOMOPIIMOHAIBHO KBAJIpaTy PaCCTOSIHUS
J1. He MeHsieTCs
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IIpakTuyeckoe 3ansaTue Ne 2

Tema: @usn4eckre OCHOBBI PaanoJ0ruu. PainoakTHBHOCTDH, PAAMOAKTHBHOE

NU3JTYYCHUE, UX XaPAKTEPUCTHUKA. PaIlI/IHyKJII/I)IHaH ANATrHOCTHKA.

OO6mas uenpb 3ansaTUs: MIMeTh npencTaBieHne 0 paJuOKTUBHOCTH U PaJuOaKTUBHBIX
M3IIy4eHHIX, UX cBoicTBax. CTpoeHne aTtoma. MeToabl perucTpanuu H3Iy4YeHUH,
YCTPOMCTBO PagUOJMATHOCTHYECKOM ammaparypsl. PaguoHyknuaHas IUarHOCTHKA,
€€ MIPUHLHUIBI ¥ JUArHOCTUYECKUE BO3MOKHOCTH.

KOHerTHI)Ie OCJIN 3aHATHA:

3HaTk:

1. Crpoenue aToma.

2. Uto Takoe paJAMOAaKTUBHOCTh, €€ KA4YECTBEHHbIE U KOJUYECTBEHHBIC
XapaKTEPUCTHKHU.

3. Uro Takoe paguomeTpus, paguorpadus, rammaromorpadus, YTO TakKoe
PaAMOAKTUBHBIE U30TOIBI U UX MOJIyYEHHE.

4. 3Hath (PU3MOIOTMUECKUE OCHOBBI PAIMOHYKIUAHON TUATHOCTHKHU.

5. TpeboBanusi k panuodapMaleBTUYECKUM MpernapaTaM, HCHOJIb3YEMbIM C
IMArHOCTUYECKOHU 1ICIIBIO.

YMers:

1. Onpenenuth aKTUBHOCTH PAJMOAKTUBHOIO BELIECTBA 10 MACIOPTY U30TOMA.

2. OnpenenuTs MOKa3aHUs K paAUOHYKIHIHOMY UCCIIEOBAHUIO.

3. OueHuTh KJIMHUYECKYI0 3HAUMMOCTh IPOBEACHHOTO PaAHOHYKIUIHOTO
UCCJIEIOBAHMSI.

baza npoBenieHUst U MaTepuaibHOE OCHAICHUE:

1. YyeOnast koMHarTa.

2. TaGnupL.

3. JerekTopsl i perucTpauuu3TydeHUH.

Jlurepartypa:

1. JI.Jluanenoparen, W.I1.Kopomok  «MenunuHcKkass  paauioyioTUs |
pentrenonorus. M. Menummna» 1993r.

2. JL..Jluanenoparen, W.IL.Kopomok. Memunmackas paguonorus. MockBa
2000r.

3. JI..Jlunnenopaten, ®.M.JIsicc. MenunuHcKkas paguoaorus.
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4. JlyueBas auarHocTtuka. YueOHUK aiis By30B. [log pen. nmpod. Tpydanosa I'.E.
M., «I'DOTAP-Menuay, 2007T.

baoxk uapopmanum:

Pain0akTUBHOCTh — 3TO CIIOCOOHOCTH SAJI€P HEKOTOPHIX XUMUUYECKUX 3JIEMEHTOB

K CaMONPOM3BOJILHOMY pacmaay C BBIJICICHHEM JYyYHUCTOW SHEpPTHH B BUAC aibda-,
Oeta- 1 raMMa-nydeid. EcrecTBeHHast paIn0aKTUBHOCTD ObLTAa OTKpbITa (hpaHILy3CKUM
buzukom A.bekkepenem B 1896 romy, KOTOpBIM OOHAPYKHJI HCITyCKaHUE COJISIMH
ypaHa HEBUIUMBIX JIy4e, BRI3BIBAIOLIUX MouepHEeHUEe (pororpaduueckoi 3MyIbCUU
nolo0HO peHTreHoBckuM JyudaMm. MHWcecnenoBanusmu Mapuu u Ilbepa Kiopw,
Pezepdopaa ObI0 yCTAaHOBIIEHO, YTO MYYOK PAJIMOAKTUBHBIX JIy4ell HEOJHOPOICH U
B MarHUTHOM TIOJIE paclajiajicsi Ha COCTaBHBIE YaCcTU: alb(a-ydd OTKIOHSIIUCH K
OTPULIATEIILHOMY TIOJIOCY M TPEJACTaBISIIM COOOM TOJIOKUTEIBHO 3apsKEHHBIC
YacCTHUIIbl, O€Ta-Tyud OTKJIOHSJIMCH K TMOJOXKUTEIHHOMY MOJIIOCY, a TaMMa-JIydd He
OTKJIOHSITUCH BOOOIIE W MPEJACTABIISLIA COOON 3JIEKTPOMArHUTHBIE BOJHBI, TOAOOHO
PEHTreHOBBIM JiyyaM. B nanpHeliieM ObUIO YCTaHOBIICHO, YTO alb(a-Iydu CI0KHBIC
YaCTHUIIbI, COCTOAIINE U3 JIBYX MPOTOHOB U JIByX HEUTPOHOB, O€Ta-JIy4yu — 3TO MOTOK
AJIEKTPOHOB, JTMOO MO3UTPOHOB, €CIIM OETa-U3TyUCHUE MOJI0KUTEIIBHOE.
PannoakTuBHBIC Ty4H 00Jaal0T CBOMCTBAMM:

[IpoHuKaTh Yepe3 pa3IuyHbIE CPEIBI.

NouuszupoBath cpeny, uepes3 KOTOPYIO MPOXOJIAT.

BrI3bIBatoT cBeUEHNE HEKOTOPHIX BEIIECTB — JIIOMUHOGOPOB.

BoebiBatoT nouepHeHue GoTorpapuueckoil SMyIbCUH.

O0agaroT OMOJIOTMYECKUM JEHCTBUEM.

ARl A

['myObokoe wW3yueHue CBOMCTB PaJMOAKTHUBHBIX 3JIEMEHTOB IIPUBEIIO
anrnuiickoro ¢usuka Pesepdopma B 1911r. x co3maHuio IMJIaHETapHOW MOJEIH
CTPOEHMS aToMa. OTOW MOJENbI, YCOBEPIIEHCTBOBAHHOW JATCKUM YYEHBIM
Hunscom bopom u oredecTBeHHBIM y4eHbIM [BaHEHKO, MbI IOJIB3yEeMCS 110
HACTOSILEE BPEMS, IOCKOJBKY OHA IIOMOTAeT NOHATH SBJICHUE PaIAWOAKTUBHOCTH.
Bce aroMbl HEUTpaNbHBI M COCTOST W3 IIOJIOKUTENIBHO 3apsDKEHHOrO sapa u
BpALAIOIIMXCSI BOKPYI HETO OTPULIATENBHO 3apsKEHHBIX YaCTHL] — 3JEKTpOoHOB. [lo
Tabnuie MeHaeneeBa MOKHO NMPEACTaBUTh CTPOCHHE aToMa JHO0O0ro XMMHUYECKOTO
3JEMEHTA. S Ipo aToMa COCTOMT U3 MPOTOHOB U HEUTPOHOB. KonMuecTBO MPOTOHOB —
9TO 3apsj sapa - B Tabnune MenaeneeBa nopsiAkoBeiii Homep. CymMma MPOTOHOB U
HEUTPOHOB — 3TO MACCOBOE€ YHCIO, T.€. aTOMHBIM Bec. UHCIy NPOTOHOB B sApE
COOTBETCTBYET KOJIMYECTBO DJEKTPOHOB HA JJEKTPOHHBIX YPOBHAX, YHUCIO
NOCJHENHUX OMNpeaensercss no mnepuoay. KoaudecTBO HIEKTPOHOB Ha BHEIIHEM
AJIEKTPOHHOM YPOBHE ONPENEIAETCS MO IPYyNINe, a B XMMUYECKOM OTHOLIEHUH — ATO
BAJICHTHOCTb. [IpOTOHBI W HEUTPOHBI YAEPKUBAKOTCA BHYTPU Alpa CHIIAMH,
Ha3bIBaEMbIMU siZiepHBIMU. CTaOMIIbHBIE YCTOMYMBBIC SI[pa COAEPHKAT ONpPEIeTICHHbIE
qyclla TIPOTOHOB U HEUTpoHOB. Eciu sapo coaepXuT U30BITOK MPOTOHOB WM
HEUTPOHOB, TO OHO HEYCTOMYUBO, PaAOAKTUBHO. CaMOIMPOU3BOJIBHO U3MEHSISI CBOM
COCTaB, SAPO CO BPEMEHEM IMOMaIaeT B CTAOUIIbHYIO 00JIaCTh.
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1934 ron 03HaMeHOBAJICS OTKPBITHEM (PpaHIly3cKuX yueHblx Openepuxa u Upsu
Konmo-Kropu sIBIIeHHSI UCKYCCTBEHHOM PAJAMOAKTUBHOCTH. Tak MOSIBUIICS XOPOIIO
M3BECTHBIM TEPMUH — pPAJUOAKTHBHBIM H30TON. B Hacrosmee BpeMs IIyTeM
O0MOapIUPOBKH  CTAOMJIBHBIX XHUMHUYECKHX JJIEMEHTOB HEUTPOHAMHU MOXKHO
MOJIYYUTh PAJIMOAKTHUBHBIA H30TOI JIFOOOr0 XMMUYECKOIO 3JIEMEHTA, HAa3bIBAEMbIE B
HACTOSIIIEE BPEMsS pPAJIUOHYKIMAAMH. T.0. OTKpbUIaCh BO3MOXXHOCTH BBOJA B
OpraHu3M OOJIBHOTO paJuOHYKJIHMJIOB, HAOMIOIaTh 33 UX MECTOHAXOXIACHHEM C
MIOMOILBIO  PAJUOJIMarHOCTHYECKOW —amnmapaTypel. MeTox NOoJydYWsl Ha3BaHHE
PAaAMOHYKIIMIHON JHAarHOCTUKH, a pPAJAUOHYKIUABI, BBOJUMBIE B OpPraHU3M, -
paauodapmaiieBTHUecKuX npemnapatop (POII).

XapakTepuCTUKa paIMOAKTUBHOCTH.
Ileppon monypacmajga — Bpems, 3a KOTOPOE pacnagaeTcs IOJIOBUHA aTOMOB
PaIMOAKTUBHOIO BEIIECTBA.
J1oJ1s1 aTOMOB, pacnafaroIUXCs B €IUHUILY BPEMEHH, - 9TO OCTOSHHAS PACHajIa.
AKTUBHOCTb PAJINOAKTUBHOTO BEHIECTBA — 3TO KOJIMYECTBO ATOMOB, PACTIAJAIOIIAXCSA
B €IMHUILY BPEMEHMU.
Y enpHast aKTUBHOCTB — KOJIMYECTBO PACTIAAAIOIINXCA ATOMOB B €[IJUHUILY BPEMEHU B
€MHUILIE MACChl BEIIECTBA.

Enunuiipl akTHBHOCTH.

ITo cucreme CH1
bekkepenb — 3T0 01MH pacnaa B CEKyHIY.

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

BnecucremHbie e IMHUIBI.

Kropu — 3,7x10%° pacnanos B cexynny.

[IpousBoaHsbIe:
Muxkpokropu — 3,7x107 pacnasoB B CEKyH/Iy.
Mummukropu — 3,7x10* pacnanos B cekyHy.

Honu3upyromye u3TydeHnss HEBUIUMBI, HE UMEIOT 3araxa, Io3TOMY U3MEpEHUE
UX BO3MOXKHO C TMOMOIIbIO TPHUOOPOB, PETUCTPUPYIOMUX SPGEKT IeHCTBUS
U3JIydeHU Ha Qu3nueckue, XUMHYECKUE U Ouojoruueckue cpenapl. Otcroaa
pasnuyaroT GU3nYecKre, XUMHUISCKHUE U JP. METOJIbI PETUCTpAIlMU U3 mydeHui. Yare
UCIIOJIb3YIOTCS dbusnueckue: MOHHU3AIMOHHBIC u JIOMHUHECIICHTHBIN
(CHMHTWISIIMOHHBIN) METOABl  perucTpanuu  u3aydeHud. J{ns  BeITTONHEHHS
PAIVOHYKIIMIHBIX HMCCIIEIOBAaHUN pa3pabOTaHbl Pa3HOOOpa3HBIC IUATHOCTUYECKUE
MpUOOPHI, B KOTOPHIX €CTh JIETEKTOP, MPeoOpa3yomnii HOHU3UPYIOIIee U3TyUeHUE B
AIEKTPUUECKUE WUMITYJIbCHI, OJIOK DJIEKTPOHHOW 00pabOTKH M OJIOK MpeCTaBICHUS
naHHbIX. [1o By mocienHero pa3inuyaroT: METOJ PAIUOHYKIUIHOW BU3yaTH3alliy,
paauorpaduio, KIMHUYECKYIO U JJAOOPATOPHYIO PAAMOMETPHIO.
PanmonyknuiHas BU3yalu3alMs — 3TO MOJYy4YEHHE H300paKE€HUs HCCIEyeMOro
opraHa, 4acTH TeJja WM BCEro Teja naiueHTa npu BBeieHuu B opranusm POII, ¢
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OMOIIbI0 TaMMa-cuMHTUIpaduu. Bapuantamy ramma-cUMHTUTPA(UU SIBIISIOTCS
0JTHO(OTOHHASI WX IBYX(OTOHHAsI IMUCCUOHHAsl ToMorpadus. MHorna uenosb3yor
JUISl BU3YyQJIM3allMM CKaHEP, UCCIIEIOBAHNE HA3BIBAECTCS CKAHUPOBAHUEM.

Jnsa wn3ydeHMs [OWHAMMKHA pPAJAMOAKTUBHOCTH OpPraHMW3Ma, Il W3y4YEeHUS
pa3IMYHBIX (U3NOJIIOTUYECKUX U OMOXMMHUYECKHUX MPOIECCOB B psAJE YCTAaHOBOK
MOKHO Pe3yJIbTaThl MCCIEAOBAHUS 3apETUCTPUPOBATh B BUAE IUPpP U MPOBOAUTH
TaKkO€ HWCCIENOBAHUE YEpPE3 MOBTOPHBIC HHTEPBAJIBI BPEMEHM W HAa OCHOBAaHHUH
IIOJYYEHHBIX JAHHBIX CYAUTb O HAKOIUIEHUM W BBIBEACHUH PAJTHOAKTUBHOIO
BEIIECTBA — ATO paauoMmerpusa. OHa NpUTOgHA A PErHCTPAlUd  MEIJIEHHO
IPOTEKAKOIIUX MTPOLIECCOB.

JUis  u3ydeHus NPOLECCOB, COIMPOBOXKIAOIIUXCSI OBICTPHIM H3MEHEHUEM
MHTEHCUBHOCTH HW3JIy4€HUs, TpeOYyeTCsl HENpepbIBHAS pErucTpalnus HUMITyJIbCcoB. B
TaKUX CIIy4asX HCIIOIB3YIOT CYETHBIE YCTAHOBKH, B KOTOPBIX U3MEPUTEIb CKOPOCTU
CYeTa COCIUHEH C CaMOIMCIEM, BBIUEPUYUBAIOIIUM KPUBYIO — PaIUOIPAMMYy, & METOJ
perucTpauuu HasbiBaeTcsl paauorpadueil. [IpumepoM MOXET CIy)KUTb H3y4EHHE
BEHTWISILUN JIETKUX, T€MOJMHAMUKH, HAKOIUICHUE W BBIBEICHHUE PATMOAKTUBHBIX
BEILIECTB IIE€YEHBIO, TOYKAMH H T.[I.

JIns  ocylecTBIIEHMs YKa3aHHBIX METOJOB HCIOJB3YIOTCA PaauOHYKIUIBI
(paanoakTUBHBIE W30TOIBI) WM MEUEHHBIE MMH WHAMKATOPBI, KOTOPbIE HAa3bIBAIOT
paanodapmaneBTuueckumu rpenaparamu (POII).

P®II — 510 pa3zpenieHHoe (hapMaKONEHHbBIM KOMUTETOM JIJIsl BBEJICHUS YETIOBEKY
C JUarHOCTUYECKOW ILIEJIBI0 XUMHYECKOE COCAUHEHHE, B MOJIEKYJIE KOTOPOIo
COZIEPKUTCS PALUOHYKIIM.

P®II nomken oTBevaTsh psisy TpeOOBaHUIA:

1. BbITh O€3BpEIHBIM.
[lepuon monypacnaaa TOKEH OBITh JOCTATOYHO KOPOTKUM, HO JTOJKEH
MO3BOJIUTH POBECTH HEOOXOAMMOE BO BPEMEHHU UCCIIEIOBAHME.
BrICTpO BEIBOAWTCA U3 OpraHU3Ma.
OO6nanatk TPOMHOCTHIO K UCCIIEyEMOMY OpraHy WJId U3y4yaeMoMy OOMEHY.
JIOJKEH UMETh ONIPENCIICHHBIN CIEKTP U3JIyUYEHHUS.
Hcnonb3oBaTh B MajbiX (MHAMKATOPHBIX) JA03aX. BaxkHas MuHUMalbHas
JydeBas Harpy3ka, Ui OLEHKH KOTOPOU MOJIb3YHOTCS NOHATUSAMU.

N
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Pu3nyecKni MEPUOJ NONYBBIBEACHUS — BpPEMs pacrnaja MOJIOBHHBI aTOMOB
paguoHykinuaa. Bpems, 3a KOTOpO€ aKTHBHOCTb IIpENapara, BBEACHHOIO B
OpraHMU3M, CHUYKAETCs HAMOJOBHUHY 3a CUET €T0 BBIBEICHMS, HA3bIBAECTCS IEPUOJOM
OMOJOTMYECKOrO TMOJYBBIBEICHUS. Bpems, B TeE4eHHE KOTOPOro aKTHBHOCTh
BBEJICHHOTO B opranu3M POII ymeHbI1aeTCsl HAMOJIOBUHY BCEICTBUE (DHU3HUECKOTO
pacnajia ¥ BbIBeICHHMSI, Ha3bIBAIOT () ()EKTUBHBIM IEPUOJIOM MOTYBBIBEICHHUS.

B psine ciiydaeB pailMOHYKIMIHOE UCCIIEI0BAHUE MOXKET ObITh MPOBEAEHO 0O€3
BBeJeHUss B opranu3mM POIl — in vitro, T.e. BCE HCCIEIOBAHHUS TMPOBOJAT B
npobupkax. OHO MO3BOJSIET OOHAPYKUTh B OMOJOTHYECKUX KHIKOCTSX (KPOBB,
MOYa) TOPMOHBI, (hEPMEHTHI, JIEKAPCTBEHHBIE U Jp. BEUIECTBA B HUYTOKHO MAJIBIX
KOHLeHTpausaxX. [I[puHun 3T0ro Merona, Ha3pIBaEMOI0 PaJMOUMMYHOJIOTHYECKUM
aHAJIM30M, COCTOUT B KOHKYPEHTHOM CBSI3bIBAHHH UCKOMBIX CTAOUIIBHBIX U
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AQHAJIOTMYHBIX MM MEUEHBIX BEUIECTB CO CHEHU(PUUECKON BOCHPUHUMAIOLIEH
CUCTEMOM.

PaanonyKIMIHBIN aHAIK3 1N Vitro CTaidu Ha3bIBaTh PaIMOMMMYHOJIOTUYECKUM,
MOCKOJIbKY OH OCHOBaH Ha MCIOJIb30BAaHHMM UMMYHOJOTHYECKUX PEAKIil aHTUTEH-
anTuteno. OgHaKko B JalibHEHIIeM ObUIM CO3JaHbl Jpyrue, ONM3KHUE MO IeNsAM U
METOJIMKE, HO pa3IUYaroIIUecs MO JeTalsiM BUJbI UCCIeqoBaHus in vitro. Tak ecnu
B KayeCTBE MEUEHOW CyOCTaHIIMM MPUMEHSIOT aHTUTENO0, a HE aHTUIEH, aHau3
HA3bIBAIOT HMMMYHOPAIMOMETPHUYECKUM, €CIU >K€ B KauyeCTBE CBSI3bIBAIOIICH
CHCTEMBI B3SIThl TKAHEBBIEC PELIETITOPHI, TOBOPST O PAIMOPEIIENTOPHOM aHAIIN3E.

KoHTpoJibHBIE BONIPOCHI.

1. Yro Takoe paAMOaKTUBHOCTH? PaguOakTUBHBIE W3Iy4YEHUS UM  UX
XapaKTEPUCTHKHU.

2. CTpoeHne aToMa H CBS3b CTPOCHHS aroMa C TaOJHIEH XUMHYECKUX
nJIeMeHTOB MeHieieena.

3. Uto Takoe UCKyCCTBEHHAs pauoakTUBHOCTE? [lomydeHne pagnoakTHBHBIX
M30TOIIOB.

4. Yto Takoe paguodapmarieBTUYECKUE Tpernaparbl, U KaKue K HUAM
MPEIBSBISIOTCS TPEOOBAHUSI.

5. YeM oTnuyaeTcs pacrpezeieHue B OpraHu3Me paiiOaKTUBHBIX U30TOMOB OT

pacrnpeneneHus CTaOuIbHBIX.

Mertoapl perucTpauuy U3Iy4YEeHHMN.

Y CTpOUCTBO paarOANarHOCTUYECKOM alapaTyphl.

[IpyHUUIIBI 1 BO3MOXKHOCTHU PAAUOHYKIUIHBIX UCCIEIOBAHUM.

© © N o

Kakue  TpeOoBaHusi  mpeabsABISAIOTCS K paanodapMaleBTUYECKUM

npcenaparam, HCIIOJIb3yCMbIM C I[HaFHOCTI/I‘IeCKOfI OCIbIO.
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TecTOoBBIE 3aJaHu.

1. ECTeCTBeHHle PAAHOAKTUBHOCTDb OTKPbILJI

A. Kropu M.

b. Bekkepens A.
B. Pero K.

I'. Kropu II.

2. OT 4ero 3aBUCHT AKTHUBHOCTH ONpPeAeJIeHHOT0 KOJIHYeCTBA PAJAMOAKTHBHOTO
Beliecrpa?

A. OT 3Hepruu u3y4aeMblX YaCTHUIl UM KBAHTOB

b. Ot remniepatypsl cpepl

B. OT ckopocTH pacnaia 1aHHOTO paiMOAKTUBHOTO BEILIECTBA
I'. OT nopsAIKOBOTO HOMEpa JAHHOT'O PJIEMEHTA

. OT arperatHOro CoCTOSIHUSI PaAMOAKTUBHOTO BEILIECTBA.

3. Kak M0:KHO U3MEHHUTH CKOPOCTH PAAHOAKTUBHOIO pacnana?

A. Ilyrem HarpeBanus

b. ITyTem oxnaxaeHus: CBEPXHU3KUX TEMIIEPATYP
B. IlyTeM XUMHUY€CKOTO BO3/IEUCTBUS

I'. ITyTeM noBbIIEHUS JABICHUS

J1. HeBO3MOXHO MU3MEHUTH

4. Y10 npou30iIeT ¢ aTOMOM BellecTBA NpH ajb(a-pacnage?

A. Cmectutcs B Tabnuiie MeHzieneeBa Ha JIB€ KJIETKH BITPaBO
b. AToMHBIN BeCc HE UBMEHUTCS

B. Cmectutcd B Tabnune MeHaeneeBa Ha IBE KJIETKHU BJIEBO
I'. Beigenur iBa 3JIeKTpOHA

J. NU3myunTcs no3suTpoH

5. KaknMu u3aMeHeHUsIMM aTOMHOTO siipa 00yCJIOBJIeH OTPpULATEIbHbIH OeTa-
pacnan?
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A. IlpeBpallieHreM HEUTPOHA B IPOTOH

b. N3nyyeHnem raMmma-KBaHTa

B. 3axBaTtoMm siipoM 3J1€KTpOHA C BHYTPEHHEH OPOUTHI
I'. YBeanuennemM aTOMHOTO Beca

. YBenuueHuem o0beMa aTOMHOTO sijpa

6. KakoBbI cOCTAaBHbIE YACTH €CTECTBEHHOT0 PAAHAIIMOHHOTO (poHA?

A. N3nydeHns npOMBIIIIEHHBIX PEANPUATHI

b. M3n1yyeHune aTOMHBIX 3JIEKTPOCTAHIIUN

B. U3ny4yeHus: peHTTeHOBCKUX KaOUHETOB

I'. 3nydeHune eCTeCTBEHHO PaCIpPEIEICHHBIX PaJIMOAKTUBHBIX BEIECTB U
KOCMHYECKOE U3IIyYEHUE

J1. 31myyenus )KuBBIX OPTaHU3MOB

7. Kak M0’KHO U3MEHHUTh CKOPOCTH PAAHOAKTUBHOIO pacnaga?

A. Ilyrem HarpeBaHus

b. ITyTeM XUMUYECKOTO BO3/ICHCTBUS
B. HeB03MOKHO U3MEHUTH

I'. ITyTem oxnaxaeHus

J1. IlyTem nOBBILICHUS JaBICHUS

8. UTo u3MepAIOT NPU MOMOIIH PATHOMETPOB?

A. AKTUBHOCTb PaJlMOAKTUBHBIX BEILIECTB

b. Jlo3y nmpoHuKaroien paguanun

B. DHepruio n3nydyaeMbIX 4YaCTHUI] U KBAHTOB

I'. CreneHp NpOHUKAIOIIEH CIOCOOHOCTH U3ITy4YEHHI

J. CxopocTh IBUXEHUSI YACTHUIl WJIK KBAHTOB B IIPOCTPAHCTBE

9. KakoBo B3aHMMOOTHOLIEHHME MeEK1Yy IOCTOSIHHOW pacnaga W NepruoaoM

nojgypacmnajaa?

A. Ipu GombIIei MOCTOSTHHOM pacnaja mepuo moaypaciaga He H3MEHSICTCS

b. I1pu 6ombI1eit MOCTOSTHHOM paciaja Iepro;] Moypaciaaa MEHbIIEe
B. IIpu GombImieit mocTosSTHHOM paciiaga nmepro/I morypaciaja 6oJbiie

I'. Ilepnox nomnypacnaja v MOCTOSIHHAS paclaja XapakTepU3yoT pa3IMuHbIe

CTOPOHBI ABJICHUA PAJHOAKTHUBHOCTH

10. Y10 Takoe u3oronbi’?

A. PaBHOBI/II[HOCTI/I OAHOI'0 X TOI'O K€ 3JICMCHTA C Pa3JIMYHbIM aTOMHBIM BECOM

b. PaBHOBI/II[HOCTI/I XUMHUYCCKUX JJICMCHTOB C pa3HbIM YMUCJIOM ITPOTOHOB
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B. Pa3HOBUAHOCTH XUMUYECKHUX 3JIEMEHTOB C PA3JIMYHBIM YHCIIOM 3JIEKTPOHOB
[". DeMeHTHI C pa3IMYHbIM YUCIIOM JIEKTPOHHBIX YPOBHEN
J1. DneMeHTHI ¢ pa3aIu4HbIM MOPSIIKOBBIM HOMEPOM

OT1BeTHhI
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