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J103bI HOHU3UPYIOIIUX U3TY Y€HU

BBEIEHUE

CoBpeMeHHOe pPa3BUTHE €CTECTBEHHBIX HAYK BBI3BAJIO HEOOXOIH-
MOCTH CUCTEMATH3AINN U YTUIYOJIEHUST OIBITa TI0 UCCIIEOBAHNIO BPEI-
HOT'O BJIUSIHUSI PA3JIMIHOIO PO U3JLyYeHUN Ha OMOJIOTUIECKEE U JIPY-
rue 0O'bEKTHI.

B mamnoit paboTte paccMaTpuBaeTCs BIUSHUE HA TEJIOBEUCCKUI
OPraHn3M HMOHW3UPYIONIEr0 M3JIy9IeHUs, BO3HUKAIONIETO TP PaJIHO-
AKTUBHOM pacliajie u siJiepHbIX peaknusix. 1lesib HacTosmer paboTh
— JlaTh CBeJieHUsi 06 OCHOBHBIX IOHSITUSIX JO3UMETPUM, O CIIOCODAX
3aIATHI OT U3JIYYEHUIl, O MPEIEJbHO JOMYCTAMBIX 033X U YPOBHIX
paguanuu. DKCIIePUMEHTAIbHBIN pa3aes paboThl JacT BO3MOXKHOCTH
OCBOUTH COBPEMEHHBIE METOJIbI JIO3UMETPUN.

§ 1. OCHOBHBIE ITOHATUA JO3UMETPUN

B pesynbrare Bo3jeiicTBUS U3IyYeHUsT Ha BEIIECTBO MOTYT IMIPO-

HCXOJIUTD CJIEJTIYIOIITHE TPOIECCHI:

— MOHU3AINS] ATOMOB U MOJIEKYI;

— BO30Y2KJIEHUE aTOMOB U MOJIEKYJI (C UCIYCKAHMEM, KAK U B CJIydae
MOHM3AIMI, BTOPUIHOIO 3JIEKTPOMAIHUTHOTO U3JLyYCHUS );

— XUMAYECKHUEe U3MEHEHUS BEleCTBa, B TOM YHCJIEe Pa3pyIlIeHre MO-
JIEKyJ1 U 00pa30oBaHne CBOOOTHBIX PAINKAJIOB;

— HarpeBaHUe BEIIECTBA;

— gyiepHble peakiuu (HAIPUMED, 3aXBaT AJpaMU HEATPOHOB C IIO-
CJIeYIONUM 06Pa30BaAHUEM U PACIAIOM PAJINOAKTUBHBIX HYKJIMIOB)
U HEKOTOPBIE JIDYTHE IIPOIIECCHI.

Bo Bcex ciydasix mpoucxomuT Iepeada JHEPIUu U3JIydeHUs Be-
IIIECTBY, ITOITOMY €CTECTBEHHO PACCMATPUBATH ITY EPEIaHHY IO SHED-
U0 KaK Mepy BO3IeicTBus m3iaydeHus Ha BerecTBo. OTcioma cire-
JIyeT MoHATHe J03b, — (DyHIAMEHTATHLHON BEJIMYUHBI IO3UMETPUN —



JI03a eCTh SHEPIHs, MepeTaHHast U3JIyIeHueM eJIMHUIE MACChl BeIre-
crBa — D = E/m. B KauecTBe eMHUIBI O3Bl MOXKET ObITH BHIGpaHA
J106ast BEJIMYIMH, UMEIOIasl COOTBETCTBYIONIYIO Pa3MepPHOCTb. B cu-
creme CU sra Besmuuna ectb Jorcoyas /Kunoepamm. Eqununga 10361
B cucreme CU naswiBaercs epeti (I.I'peii — anrumiickuit pusuk, 1905—
1965) u ona pasHa:

1Tp=11dx/1kr

Panee wucnosib3oBasiach  BHECHCTEMHAsl  €IMHUIA  JO3BI  Pad,
1 pax = 100 »spr/r. Tak kak 1 Jx = 107 »spr, TO
1 T'p = 10* spr/r = 100 pa.

B Teuenune jmTeibHOrO BpeMeHU U HEPEIKO B HACTOSIIEE BPeMsI
UCIIOJIB3YeTCs BHECUCTEMHAs euHuIa 1036l permeer (P) . Pearren —
9TO TaKas Ji03a OOJIyUeHUsI PEHTTEHOBCKUMU WJIM TaMMAa-KBAHTAMM,
pu KoTopoii B 1 cm? cyxoro armocdepHOro Bo3myxa HpH TeMIIepa-
type 0° C u maByierun 760 MM pT. CT. 0OpPa3yOTCsl MOHBI, HECYIIIHE
zapsiz 1 CI'CE kaxkmoro 3uaka. Ecju NpUHSATD, 9TO CpeIHsAs BEIUIH-
Ha 9HEPI'UM MOHU3AIMHE MOJIEKYJI BO3/LyXa cocTapisieT 34 3B, To mo3a
1 P coorBercrByeT noriomenuio suepruu 88 3pr B 1 I cyxXoro Bo3ayxa,
970 O6/TM3KO K 3HadeHuio 1 pas. Jlo3a, BeIpakeHHast B pEHTTeHaX, HO-
CUT Ha3BaHUE IKCNO3uyuonhot (ncropudeckuii repmun). OrMeTnm,
9TO XOTsl IKCIIO3UIMOHHAST 71038 OTHOCUTCS K CYXOMY BO3IYXY IIPHU
HOPMAaJIbHBIX YCJIOBUSIX, T€M HE MeHee eé IPUMEHEHNEe MMEeT CMbICI,
Tak Kak Bo3ayx (cMech ra3oB No—75%, 09—23%, CO2—0,05%, Ar, Ne,
Xe, Kr, HoO-1,85%) u Msrkue TKAHU YeI0BEYECKOIO TEJIA COCTOLT
U3 JIEMEHTOB C OJIN3KUM ATOMHBIME HOMEpaMu Z .

111 XapaKTepUCTUKY BO3JIEHCTBUS U3/TyYeHUsI Ha OMOJIOrTIeCKHUe
OOBEKTHI CYIIIECTBEHHO HE TOJILKO KOJIMYECTBO SHEPruu, IepeJaHHON
00BEKTY, HO U TO, KAKUM 00pa30M IepeIaHa 3Ta sueprus. Ecan naom-
HOCD UOHU3AUUU TIPU TIepeJiade SHEPTUN BEJIUKA, KAK 9TO UMEET Me-
CTO, HAIIPUMED, [TPU OOJIyIeHNN aJTbha—IaCTUIIAME UM TPOTOHAMU,
1O MoJiekyabl 6ekoB U JIHK moryT ObITH pasopBaHbl B HECKOJIb-
KUX MECTaX U UX [OBPEXKJIEHUS CTAHOBATCA HEOOPATUMBIME, TAK KaK
BAIATHBIE MEXAHU3MbI OPraHU3Ma He MOI'YT UX BOCCTaHOBUTHL. O6pa-
30BaBIINECs CBOOOJHBIE PAIUKAJIBI BECbMA TOKCUYIHBI U MOT'YT HaHe-
CTH JIOTIOJIHUTEBHBIN Bpes opranusmy. [Ipu obirydeHnn 3jieKTpoHa-
MU WJIA PEHTTEHOBCKUMU U TaMMa-JIy4aMU CTENEHb Pa3pyIIeHus MO-
JIEKYJI, KaK [IPABUJIO, 3HAYUTE/IFHO MEHbIIE, UTO MTO3BOJISET 3aIlUT-
HBIM CHJIAM OPTaHU3Ma B KaKOW-TO Mepe BOCCTAHOBHUTH MOJIEKYJIDI.
s yaera ocobeHHOCTEN BO3/IEHCTBUS PA3JIMIHBIX THIIOB U3JIy YCHUST



Ha OMOJIOrUTIecKrne O0HLEKThI HEOOXOINMO PACCMATPUBATD BEJTHIUHY
aunetinot naomuocmu uvonudayuy (JIMN=AN/AL) u Beuaumy au-
netinot nepedavu anepeun (JIID=AFE/AL) njsi pasinuHblX BUIOB
U3JIyYeHus ¢ pa3jndHoit sHeprueit. Mcexoms us pewawns JIIU u JITID
OTIPEJIETIAIOTCS 3HAYEHUST KOI(DMUITUEHTOB, KOTOPBIE CJIEAYET yIUThI-
BaTh IPU OIEHKE BO3JEWCTBUS TeX WJIM WHBIX BUJIOB U3JIyUeHHs] Ha
6uosIorudeckue 00beKThl. DTU KOIDMUITHEHTHI HA3BIBAIOTCST B3BEIIIN-
BAIOIUMU. 3HAYEHUs] B3BEIUBAIOMNX KOY(DMUINEHTOB JJIsl Psijia U3~
JydeHuit npuseieHsl B Tabul. 11 (3Havenns 3sThl u3 HopMm pauaiy-
onnoit 6esonacaoctn HPB-99(1]).

Wcmonp3ys 3nadennst B3BEIIUBAIONINX KOI(PDUIMEHTOB, MOXKHO
OTIPEJIC/IUTH BEJIMIUHY TIOJIY 9€HHOM JTO3bI ¢ yIETOM 0CODEHHOCTEH BO3-
JefiCTBUsI OTJE/IbHBIX BUJIOB U3JIyYeHUs Ha OHOJIOrnYecKre OObEKTHI.
DTa /1033 HA3BIBACTCS IKGUBAACHMMHOU. DKBUBAJCHTHA 10338 Dskp.
ompe/iessieTcs 1o (hopmyJie:

D:-)KB. = WR : DR7 (8-1)

rne Wgr — B3BemmuBaronmii KoadduimenT it usjrydeHus suga R
(cm. Tabur. 11); Dr — nosa or uziaydenus suga R. Eciau nose usiy-
YeHUsI COCTOUT M3 HECKOJIbKUX BUIOB M3JydeHus R;, TO

Dsgp. = ¥ Wri - Dri, (82)

(2

rJie CUMBOJIOM § OG03HAYEHbI OTIEIbHbIE BUIbI U3JIy Y€HHUS.
Enununeit usMepeHust SKBHBAJEHTHON 03Bl siBjgeTcs JIxKo-
yJIb /Kr, KoTopast Ha3biBaercs susepm (P.3usepr — mBenckuii busuk,
1896-1966)
138 =1 JIx/xr = 10* spr/r

Panee ucronp3oBaack BuecucTeMuast €IMHATIA SKBUBAJEHTHOMN 1035
62p (1 3B = 100 63p).

Kpome BemmauHBI INIOTHOCTY HOHU3AIUH OOJIBIIIOE 3HAYCHUE FIMe-
€T MecTO 00JIydeHusl, T. €. KAKOI UMEHHO OpIaH [I0/[BEPIraeTcst BO3/eii-
CTBUIO MOHU3UPYIOIIETr0 M3JIyueHus. BblIO YCTAHOBJIEHO, YTO HANOO-
Jiee 9yBCTBUTEJIbHBIMU K PaUAIUN ABJIAI0TCA KPOBETBOPHBIE Opra-
HBI, TOHAIBI, JIETKNE, MATOBHUIHAS »Kejle3a, *KeJIyJIoK. Besndnna, xa-
PaKTepU3yIolliasd Mepy BO3ACHCTBUA M3JIydCHHUs Ha YeEJIOBEKa C yde-
TOM DaJHOYIYBCTBUTEIBHOCTH €r0 OPraHOB, HA3bIBACTCS IPermus-
1ot do3oti. OHa SIBJISIeTCsT CyMMO#l IPOM3BeIeHN SKBUBAJICHTHOI J10-



Tabnuna 11. Bapemuparorue KoadduimenTsl W g 111 OTAEIbHBIX BHIOB
3Ty 9eHUS.

Bun uznyyenus Wr
DOTOHBI JIFOOBIX JHEPTHM « « « v vovvevaeeeaeeannnn. 1
DJEKTPOHBI U MIOOHBI JIFOOBIX SHEPTUM . ... ..o ... .. 1
Heitrponsr ¢ sueprueit menee 10 k3B ..............
or 10 kaB 10 100 k3B .. ... .. 10
or 100 ke B mo 2 MaB................. ... 20
or 2 MaB no20 MaB ... 10
Goee 20 MaB .. ... 5
IIpotonst ¢ sueprueii 6omee 2 MaB ................ 5

Anbda-gacTuIibl, OCKOJIKHU JIeJICHUsT, TAXKeJbIe sapa 20

Tabnumna 12. Bapemuparonme ko3hgdunuentsl W J171s1 TKaHEl 1 OpraHosB.

Twun TkaHu wm oprasa Wr
Tomagpr.................. 0,2
Kocruerit mosr (kpacusiit) 0,12
Jlerkme .................. 0,12
ZKemymok . ...l 0,12
MuroBuanas xemeza.... 0,05
Koxka..............oo.. 0,01

3bI, IIOJIyY€HHOU OT/EJIbHBIM OPIaHOM, Ha COOTBETCTBYIOIIUI B3BEIIIN-
BAIOIIUI KOI(MMUIMEHT JJIsT JAHHOTO OpraHa W TKAHU:

Dy = »_Wr - Dr, (8.3)

rme Dp — 3KBUBaJIEHTHas 103a B TKaHu uian oprame; Wp — coor-
BETCTBYIOIIUI B3BEMIUBAIOINAN KOIDMUIUEHT JJIsT TKAHU WU OpraHa
(rabi. 12). Ddderrusnas g03a u3Mmepsiercs B susepmar (Ix/Kr).

Nnmenno Besmmunna 3(h@dEKTUBHON JI03bI XapaKTepU3yeT BO3Jeii-
CTBHE M3JIyYEHUsI HA YeJOBEKA, IMOITOMY IPEIEJHHO JOIYCTUMBIE
YPOBHU ODJIyUYEHUs] BBIPAXKAIOTCS B e€IuHUIAX 3(PDEKTUBHON JI03bI.
B Tabu1. 13 npuBejieHb! mpeeiibl 2000601 afiexmuenoti dosnl, ycra-
nosJsrennble Hopmamu pagmanmonmoit 6e3onmacuocru HPB-99.

OcHOBHBIE JI030BBIE MIPEIE/Ibl 00y YeHrs] HE BKJIIOYAIOT B cedst J10-
3bI OT IPUPOJIHBIX U MEIUIUHCKAX UCTOYHUKORB, 8 TAKKE JI03bI BCJIE]I-
CTBHE PaJualuoOHHbIX aBapuil. Ha 3Ty Buabl 06JydeHns yCTAHABJIIM-
BAIOTCS CIIEIUAJTBHBIE OTPAHUICHMUS.



Tabsmma 13. OcHOBHBIE TOIOBBIE JO30BBIE TIPEIEIHI.

JIuna n3 nepconasa (rpynmna A)
DddekTuBHas 103a 3a o

20 M3B (2 69p) B rox B cpenrem || 1 M3 (0,1 69p) B rox B cpegHeM
3a JIIOOBIE II0CJIeIOBaTEIbHBIE b 3a JII00bIE TOC/Ie0BaTE/IbHbIE D
Jiet, HO He 6ostee 50 M3B B rO1 JieT, HO He 6ojiee 5 M3B B TOJI

Jluna u3 HaceseHust
DddekruBHas m03a 3a roj

Ilepconast rpymmnsr A — 310 Jmna, paboramolnre ¢ KCTOYHUKAMEI
TEXHOIEHHBIX MOHU3UPYIOMuX usiydennii. [lepconan rpymmsr B —
9TO JINIA, HAXOMAIIIECS 10 YCI0BHUAM PabOThI B cdepe Bo3meiicTBrA
ncrouHukoB. Hopmbr jy1st mepconalia rpymmnbl b He HOJKHBI IIPEBbI-
math 25% oT HOpM Jyis nepconasia rpynibl A. OTMeTuM, 9To J030-
BbINl ypoBeHb 1 M3B B roji 6JIM30K K BEJUIUHE €CTECTBEHHOTO (oHA.

B gosuMeTpun CyLmIeCTBEHHO IIOHSTHE MOUHOCTU 003b. Morr-
HOCTH JIO3bI — 3TO BEJIMYUHA JO3BI, HOJIYUIEHHON 3a OIPE/IeJCHHBII
MHTEpBaJ BpeMeHu (HalpuMmep: 9ac, CyTKHU, TO.).

OpHOIl 13 OCHOBHBIX JIO3MMETPUUYECKUX XaPAKTEPUCTUK sIBJISET-
C AKMUBHOCTD UCTNOYHUKA. AKTUBHOCTD UCTOYHUKA — ITO UUCIIO
AaKTOB pacaja paJnoaKTUBHOIO HYKJIUIA B eJuHUIly BpeMeHu. Eu-
Hureil akruHoctH B cucreMe CU sisercs 6exkepessv (Bk). Opun
GeKKepeJib PABEeH OJTHOMY Pacliajly B CeKyHIy. PaHee ncroiab3oBasach
U JI0 CHX IIOP HEPEJKO IMPUMEHSIeTCs BHECUCTEMHASI €JIMHUIA, aKTHB-
noctn — wiopu, 1 Ku = 3,7-101° Bk®).

B Hopwmax paaumanuonnoii 6ezonacuocru (HPB-99) upusoxsrcs
00bEMHDBIE COJIEPXKAHMS HYKJIUJOB B BO3iyXe (HAIPUMED, COJepKa-
HHUe pajioHa, T.e. cMech Ta3oB 22YRn n 222Rn, He JOMKHO IIPeBbITATH
200 Bx/m?). TaMm 3Ke IIpUBE/IEHBI IPEIEILHO JIOIYCTHMbIE YPOBHHE 3a-
I'PsI3HEHUsT PAJIMOAKTUBHBIMU HYKJIHIAMU KOYKHOT'O IIOKPOBA, ITOBEPX-
HOCTH paboYnX IOMEIIEHUN M UCIOJb3YEMBIX CPEJCTB 3alUThI (CM.
Tabu. 14).

§ 2. JIOBUMETPUSI OTAE/IbHBIX BUJOB WU3JIYUEHUSI

JO3UMETPUSA a-YACTHUILL U [IPOTOHOB

DHeprust -YacTull, UCIIYCKAEMbIX PaJUOaKTUBHBIMU H30TOIIAMH,
JIeKUT B nipesesax oT 4 no 11 MsB. IIpober a-vactuir B BO3yxe Ipu

41 Ku — sro aktusHOCTh 1 1 226Ra.



Tabnuna 14. JlomycTumble ypOBHsI OOIIETO PaIROAKTUBHOIO 3arps3HEHUA
pabounx MOBEPXHOCTEN, KOXKM, CPEJCTB WHIWBUYAJIBLHON 3aIllUThl U IO-
BEPXHOCTH TIOMEIEHUH, YaCT. /MHH X CM>,

0L-aKTHBHBIE Ol-aKTHBHbIE | -aKTHBHbIE
OOBEKT 3arpsA3HEHUs BEICOKOTOKCHYHBIC | HYKJIHJIBI HYKJIHJIB
HYKITUIB] (mpoune)
KoskHbIe TOKpOBHI,
MOBEPXHOCTH CPEJICTB
CpPEJCTB MHAUBUYaTbHOM 2 2 200
3aIIUTHI
IloBepxHOCTH NOMEILIEHUI
TIEPUOINYECKOTO
npeObIBaHIs IEPCOHANA U 50 200 1000
HaXOAAIIET0Cs B 3THX
MOMEILEHUAX 000PYLOBAHHS

*BBICOKOTOKCHYHBIMH  allb(a-H3IyuaTelAMH CUMTAIOTCA HYKIH/bI, JAOMyCTHMas 00beMHas
KOHIIEHTPAIMSI KOTOPBIX B BO3yXe pabounx nomerenuit menee 300 Br/M’, Harpumep, 26Ra.

HOPMAJIBHBIX YCJOBHUAX cocTasysgeT 3 — 11 cMm, B amomuuaun ot 0,1
710 0,4 M. CroyKeHHBIH 10110/1aM OOBIYHBIN JICT ITUCYell OyMaru moJi-
HOCTBIO TIOIVIOIIAET (-9acTUllbl ¢ sHeprueit 5 MaB (oH sxBHBaJseHTEH
5 M BO3/IyXa).

IIyte mporonoB, a-gactur; u 0ojiee TsKeJIbIX HOHOB B BeIlle-
CTBE MPUOIM3UTETHHO MPIMOJIMHEEH BIUIOTH 0 IIOJHOM OCTAHOBKH.
C yMeHbIIIEHHEM SHEPrUH SHEPreTUYIeCKUe MOTePU ¥ NOHUBUPYIONIAs
CHOCOOHOCTh (:-YaCTHUIl U [POTOHOB yBeJMYIUBaeTCs. B KOHIE mpo-
Gera yaejbHAst MOHMU3AIMS JOCTUTAET MAKCAMyMa U OBICTDPO IIa/1aeT
[0 Hysid. MakCuMyM HOHH3AIME (--9aCTUIl COOTBETCTBYET SHEPIUU
0,6 MsB, nmporonos — 0,15 M»3B. 13-3a MmaJsioro paccesnust TS2KeIbIX
YACTHI[ 3aBUCUMOCTb PACIpEIe/IeHus IIyOMHHBIX 03 (Ijig mapaJ-
JIJILHOT'O IIYYKa YACTHI]) UMEIOT OTYET/IUBO BHIPAYKEHHBIN MAKCUMYM
BOJIM3M KOHIA 11pobera. MOIIHOCTD 03Bl OT HCTOYHUKA, (:-9aCTHIL aK-
tusHOCTHIO 3,7x 107 Bk (1 MKn) pasna

P=042-FE wm3s/uac, (8.4)

rme F — snreprus a-gactuinl, MaB.

Bremnunit mokpoB Teja UeJOBEKa IIOJHOCTBHIO IOTJIOIIAET (-
YaCTHIIbI, [IO9TOMY BHEIIHee OOJIyUeHHe (-UaCTUIAMU He TPEeJICTaB-
JIsIeT OIIACHOCTH JIJIsi BHYTPEHHUX OpraHoB dejioBeka. OIHAKO Tak Kak
IJIOTHOCTD MOHU3AIUY, CO3ABAEMAs (-IaCTUIIAMH, BeJUKa (IIpUMep-
Ho 3 - 10* map WOHOB Ha KaxK/IBIii CAHTHMETp IIyTH), TO Q-YaCTHIIBI



BeCbMa OIIACHBI IIPU IONAJAHUN WX BHYTPb opranm3ma. lIpm Hemo-
CPEJCTBEHHOM KOHTAKTE C (-HCTOYHUKAMU (-HaCTUIIBI BBI3BIBAIOT
JOJITO HE3a2KUBAIOIINE 02KOTH Ha ITIOBEPXHOCTH TeJIa.

B nosumerputeckux npudopax /s PpErucTpalin (-IacTUIL U IIPO-
TOHOB UCIIOJIb3YIOTCA CIIMHTU/IANMOHHBIE U I'a30HAIIOJIHEeHHBIE 1eTeK-
TOPBI, 3aKPbIThle TOHKUMHU IUIeHKaMu (st yMmeHbinenus 3pdexra
noryommenus). Ha 3dbdekT moriomenns BBOAATCA ONPABKU, 3aBU-
csAIre OT YHEPIUM U BUJA U3JIyYEHHUS.

JIOBUMETPUS (-UBJIYUYEHUSA

IIpoHukaroIas CrroCOOHOCTD (F-U3JIyUeHus 3HAYUTEIBHO OOJIbIIIE,
geM q-vactutl. [Ipober f-uacTuil B BO3/1yxe 3aBUCUT OT UX SHEPIUH U
JJIsI 9acTuIl, obaamaomux sueprueit 3 MaB, cocrasiser okomo 3 M.
Opmexk1a 1 KOXKHBII TOKPOB 9eJIOBEYECKOrO TeJIa MOTJIOMAIOT OKOJIO
75% [-uactui n Tonapko 20-25% HNpOHMKaET BHYTPb YeJI0BEYECKOTO
Tesia Ha TyouHy 2 MM. HambGoJibInyio OmacHOCTb IIPeJCTaBIIseT Io-
najaHue $-9acTHIl B IJIa3a, TaK KaK BHEIHssl IOBEPXHOCTh IJia3a He
MMeeT 3allUTHOTO MOKPOBA. YjeJdbHas WOHU3AIMs, co3iaBaeMas [3-
YaCTHUIe, 3HAYATEJIbHO MEHBIIe, YeM (-HaCTUIeid TOH 2Ke dHEepIruu.
D70 0O6BICHIETCS MEHBIITUM JIEKTPUIECKIM 3aPSIOM U OOJIbITel CKO-
POCTBIO JIBU2KEHUsI (-4acCTUIl, YMEHbIIAKIIEHl BEPOSTHOCTb B3aMMO-
neiicrBust ¢ aromamu. CpenHsisi yiebHas MOHU3AINS, BbI3bIBAEMAs
[-u3jiyaeHueM B BO3JyXe, cOCTapjsieT B cpemneMm 60 map MOHOB Ha
1 eMm myTu [-gacrunpl. Paccesinue urpaet [ist JIETKUX (3-4aCTHIL 3HA-
YUATEIHHO OOJIBIITYIO POJIb, €M JIJIsl TSKeJIBIX -dacTuil. B pe3yiabrare
3HAYUTETHHOTO OTKJIOHEHUS (3-IaCTHUIL [IOJ] BJIUSHAEM JIEKTPUIECKUX
moJjieif, co3aaBaeMbIX aTOMAMU, (DAKTUIECKU IIyTh (-4aCTHUIl B BO3-
JLyXe 3HAUUTEJILHO [PEBBIIAaeT 30Hy aeficreust (-usinydenust (1—3 m).
TloJinoe norviomenue (G-uacrui ¢ sHeprueii 1 MsB npoucxoaur B ciioe
AJIIOMUHHS 23 MM.

IIpu nozumerpun [F-u3jLydeHus cjaeayeT pas3indarhb J03UMETPUIO
[-MCTOYHUKOB, BBEJIEHHBIX B OpraHum3M (BHyTpeHHee OOJIydeHue), u
JIO3UMETPHUIO BHEIIHUX MOTOKOB (-u3/iydenus (BHeNIHee 00/1ydeHue).

Ilpu nosumerpun [B-UCTOYHUKA, BBEJIEHHOIO B OPraHu3M, HEOHXO-
JUMO 3HATBh TEPHUOJ, MOJyPACIaIa PAJIUOAKTUBHOTO HYKJIUA, CPEJl-
HIOI0 SHEPIHI0 (3-9aCTHUIl, KOHIEHTPAIMIO PaIHOAKTUBHOIO HYKJIAIA
B 00JIy9aeMOM OpraHe W IIE€PHUOJ] [TOJIYyBBIBEIEHUs HYKJ/IMIa U3 Opra-
HHA3MA.



Yro6bl BLIMUCIUTL MOIIHOCTL JI03bI OT (3-aKTUBHOIO HYKJIHUJA,
BBEJIEHHOIO B OPraHU3M, IPEIIIOJIOXKUM, UTO HYKJHJ paclpeieeH
PaABHOMEPHO H 9TO IPOOEr 3JeKTPOHOB MaJl II0 CPABHEHHIO C Pa3Me-
paMu 06J1acTH, Te pacipe/eseH HyKan . Torna sHeprus, morJIomeH-
Has BelecTBOM, paBHa CyMMAapHOI SHepruM MCIYIIeHHBIX (3-4acTuil,
Momnocts 10361 B 1 rpamme gyuis kontearparuu n (Bx/r) pasua

P=1,6-10""nE wm3B/uac, (8.5)

rne F — cpenHsist 9Heprusi (-4acTUIl HEIIPEPBIBHOIO criekTpa, M3B.

Tak Kak HApsy C PaJMOAKTUBHBIM DPACIaOM WJIET BBLIEJIEHUE
PaIMOAKTUBHOTO BEIECTBA, TO HEOOXOINMO WCIIOJH30BATDL P PEK-
TUBHBII 11€PHOJL 1I0JTy BBIBeCHNS Ty 4, )

T1/2TBI)IB
Topdy = ——— (8.6)
sbd T1/2 + TBbIB7
roe Ty /2 — IE€pUoJ IOJIypaclaia; Tppip — NEPUOJ, ITOTYBBIBEIEHUS
paInoaKTUBHOTO BellecTBa.
Ecimu Cy — nagaibHasi KOHIIEHTPAIHS, TO

C(t) = Co exp(—t In Q/Taq)cb) (87)

Z[osa BHENIHUX ITIOTOKOB ﬁ-H&Hy‘IeHI/IH n3mMepsAaeTcdad TOHKOCTEHHbI-
MM CYETYHUKaMHU, U3T'OTOBJICHHBIMU U3 MaTepuaJia C MaJibIM Z. B xa-
YeCTBE JAETEKTOPOB JIEKTPOHOB YaCTO HMCIIOJILB3YIOTCA OPraHnveCKue
CIIMHTUJLJIATOPBI. Bo Bcex CJIydasdX BXOJHbIC OKHa JO3UMETPOB 3a-
KPBIBAalOTCA TOHKHMU IIJIEHKaMUt, Ha IIOTJVIOIIEHNE B KOTOPBIX BBO/AT-
Csd COOTBETCTBYIOIIHNE ITOIIPABKHU.

JIOBUMETPUS y-U3JIYUEHUS

Tlamma-nznydaenne obsa/aeT HanbOIbIIEH TPOHUKAIONIEH CIOCO0-
HOCTBIO II0 CPaBHEHHUIO C ajibda- u Oera-u3jydeHusiMu. B Boziayxe
~-U3JIyIeHre MOXKET MPeoJIoJIeBaTh 3HAUYUTE/IbHBIE PACCTOSHUS, HE
UCIBITBIBASI CYIECTBEHHOrO morJonierus. OcabyieHus y-u3Jry deHust
MOXKHO JIOCTUTHYTb, IIPUMEHSISI CBUHEIl, CTaJjIb, OOJIBIINE CJION OeTo-
Ha U I'pyHTa. BoJbIast IpOHUKAOIIas CIIOCOOHOCT 7y-U3JLy YeHUsI J1e-
JlaeT ero OCODEHHO OIACHBIM IIPYM BHemHeM o0Jydenun. Hampumep,
9T00BI OCJIA0UTD JIeficTBHe Y-u3ydenus ¢ sueprueit 1 MsB B 2 pasa,



orpeboBasicss ObI CBUHIIOBBII KoMOmHe30H Maccoil 130 xr. Jlumeii-
Hasl IJIOTHOCTh MOHU3AIINY, CO31aBaeMasl y-I3JIy YeHUEM, SHAUUTE b
HO MEHbIIE, YeM IIpu 00JIydeHnn o- u [F-usiaydenusimu. Ha 1 cM myTn
B BO3/lyXe Y-KBAHTHI CO3/IAI0T TOJIHKO HECKOJIBKO I1ap MOHOB.

IIpu mpoxoxKieHnu y-KBAHTOB Yepe3 Cpejly MOHU3AIWs [TPOU3BO-
JIATCSL SJIEKTPOHAMHU, KOTOPBIE BHIOMBAIOTCS U3 ATOMOB B PE3YJIbLTATE
B3aMMOJIEHCTBUYS C Y-KBaHTaMU. VIHTEHCUBHOCTD TIOTOKA, “y-M3JTy YeHUSI
[I0CJIE [IPOXOXKJIEHUST Y€pe3 CJIOH TOJIUHON X OLpPEIeJIsieTCsl 9KCII0-
HEHIIUAJIBHBIM 3aKOHOM

I(x) = Io exp(—p), (8.8)

e (4 — HOJHBIN KodddunuenT ocsiabiieHus y-u3JIydeHus, OIpPe/ie-
JIsTEMBIIl CBOMCTBAMH BEIIECTBA OCJIAOJISIIONIETO CJIOA U JHEprueit -
KBAHTOB.

3alluTHBIE CBOMCTBA YaCTO XapaKTEPHU3YIOTCH MOAUWUHOT NOAO0-
BUHMN020 NO2AOULLHUA, T. €. TOJIIUHON CJIOs, TIOC/Ie TTPOXOXKICHUS KO-
TOPOr0 UHTEHCUBHOCTD Y-U3JIydeHus yMeHbIaercs BiaBoe. CBsA3b KO-
s durmenTa 0CIAOICHUST Y-U3IYIEHUS U CJIOS TMTOJTOBUHHOTO OCIa0-
JIEHUS X1 /2 BBIPAXKAETCH CIIEYIOMIEi dopmyitoi:

JJ1st OIIEHKW MOHUBUPYIONIETO JIEUCTBUS ~Y-U3JIYIEHUS UCIOIb3Y-
eTCs TIOHATHUE UOHU3GUUOHHOT NocmoanHol. VloHn3amonHas IoCTo-
sSIHHAS PAIUOAKTUBHOIO HYKJIMJIA OIPEIESIeTCs KAK MOITHOCTD JIO3HI,
co3maBaemas HepUIbTPOBAHHDBIM ~Y-U3J/Ly 9€HAEM TOUYEIHOIO UCTOUHU-
Ka akTuBHOCTBHIO 1 MKu Ha paccrosaum 1 cm.

Nonunzanuonnast TOCTOSHHAS JIJIsT OJHON MOHOXPOMATUYIECKOH JTH-
HUU OIPEE/IsieTCsl 10 (hopMyJie

~3600-3,7-107(1 + o) P -cm?
T 4-7-7,1-104 MKn - g’

(8.10)

riae hv — sHeprus KBaHTa, M3B; 7 — kosddurnuent dborosekrpu-
YECKOTO TIOTJIOMEHNs B BO3IyXe, cM ™~ '3 0 — K03 dUIMEHT 1orIore-
HUs [IPU KOMIITOHOBCKOM PACCESHUY B BO3yXe (C yIeTOM BTOPUIHOTO
B3auMoieiicTBust), cM L. TIOCTOSHHBI MHOZKUTE b BOSHUK TIPH TIepe-
XOJIe K €IMHUIIAM, UCHO/Ib3yeMbIM B posumerpun (MKu, 1, P u MaB).

B Tabn. 15 yxa3aHbl 3HaYeHUs MOHHU3AIMOHHOM ITOCTOSIHHON K.,
JJIsE HEKOTOPBIX PA/IMOAKTUBHBIX HYKJIUIOB.



Tabsmna 15. 3HaYeHNnsT HOHU3AIMOHHOM HOCTOsSTHHON K, 111 psifia paJino-
AKTUBHBIX HYKJIMIOB.

Hyknug Tir2 E'\{' kaB Ky, P-omZ-mku™ -y Ky, m3e-cmZ-MBK 1y
24Ng | 14,66uac | 1369 m 2754 18,1 43
60c, | 527roga | 1173 m 1332 12,8 3,0
131| 8,04 gH. | CnoXHbIV cnekTp 2,2 0,52
13405 | 2,06 rona | CnoxHbIN cnekTp 8,7 2,1
137¢s | 30,0 ner 661,6 3,2 0,76
1701m | 129 an. 84,3 0,3 0,07
192Ir 73,8 oH. | CnoXHbIV cnekTp 4.7 1,12
226Ra 1600 net | CnoxHbli cnekTp 8,4 2,0

Jljist Toro, YTOOBI OIIPEIe/INTh MOIIHOCTh J03bI UCTOYHUKA Y-
U3JIyYeHUs HeOOXOIUMO 3HATH aKTUBHOCTH UCTOYHUKA, PACCTOSTHUAE
MeKJIy 00JIydaeMbIM OObEKTOM W MCTOYHIUKOM, 3HAYEHUE MOHU3AIM-
OHHO TTOCTOSTHHOW JIJTsl JIAHHOTO HYKJIWJA U Pa3Mepbl HCTOYHHUKA.

MOIIHOCTD JI03BI OT MOUEUHO20 UCTNOYHUKE Y-U3JTY 9€HUS BHIIHC-
JiteTcs 1Mo popMmye

P =

, (8.11)

re K., — wonnsanmonnast nocrosmnast, P-em?/(MKua); R — pac-
CTOSTHUE OT TOYEYHOTO UCTOYHUKA JIO0 MOHU3UPYEMOrO OObEKTa, CM;
A — akruHOCTH HcTOoYHUKa, MKu. IIpu nepexoze ot equnur P/v K
enuHUIAM 36/% HAIO y4ecTh, uro 1 P=0,0088 3s.

B ciyuae mmpokoro mydka MMeeTcsi BO3MOYKHOCTD IIOTIA/IaHUs B
JIETEKTODP PACCESTHHOI'O ~Y-U3JIydueHusi. BeposTHOCTD IOMaJaHus Pac-
CeSTHHBIX Y-KBAHTOB B JIETEKTOD YBEJUIUBAETCS C YBEJUIEHUEM I10-
Jisi 0burydenusi. Pacdersl MOIHOCTH JI03bI OT MIMPOKOTO UCTOYHUKA
CJIOXKHBI. B HacTosIeit paboTe UCIoab3yeTcst HCTOTHUKN HEOOIbINX
pa3MepoB U K HUM [PUMEHUMO IPHOJIIKEHIE TOI€IHOIO UCTOYHUKA.

JO3UMETPUSA HEUTPOHHOI'O U3JIVUEHUSA

Heiirponsl, Kak MpaBuUIO, HEe UCITYCKAIOTCS IIPU PACIAJIE PAJIMOAK-
TUBHBIX HYKJ/IUJOB, HO OY€Hb YaCTO BO3HUKAIOT B SJIE€PHBIX PEAKITUSIX.
Ha npakTuke HefiTpOHHOE U3JIyU€HUE COIIPOBOXK/IAET PAbOTy YCKOPSsI-
OIMUX U SHEPTeTHIECKUX SJIEPHBIX YCTaHOBOK.
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He mmerorue 3apsijia HEHTPOHBI He BBI3BIBAIOT HEIIOCPEICTBEHHO-
ro 6uosiormdeckoro agdekra. [Ipu coymapeHusix ¢ JIETKUMU sITIPAMEI
(Hampumep, ¢ sApaMu BOJIOPOJA) HEHTPOHBI BHICOKUX SHEPIHil mepe-
JA0T sSApaM 9acTh CBOE KMHETHYECKOW SHEPruu, IPU 3TOM ATOMBI
TEPSIOT CBOU OPOUTAJIBHBIE JIEKTPOHBI U MIPH JBUKEHUU B CPEJIE BbI-
3BIBAIOT €€ MOHU3AIINIO.

MeyteHHbIe HEHTPOHBI BBI3BIBAIOT AKTHBAIUIO SIJIED, OECIpertsiT-
CTBEHHO IPOHUKAsT CKBO3b KYJIOHOBCKUI 6apbep. MaccoBoe 9aucio siji-
pa IOIJIOTUBIIErO HEATPOH, YBEJIUYUBAETCsI HA €IUHUILY, T. €. SJIPO
CTaHOBUTCSI HOBBIM HM30TOIIOM TOIO XK€ dJIEMEHTa U IIPU ITOM, KakK
[IpaBUJIO, HEYCTONYIUBBIM. Ero pacriaj conpoBOXKIaeTCsl UCILYCKAHU-
€M U3JIyYeHHs], KOTOPOe OISATh-TAKU BBI3bIBAET HOHUBAIUIO COCETHIX
aroMoB. [lo cBoemy BO3IEHCTBUIO HA OPraHW3M HEWTPOHBI JEJIATCS
Ha JIBe SHEpreTHYecKre I'PYIIIbI: MeJjieHHble HEeATPOHBI C IHEpruei
710 10 MsB u GbicTpble HeATPOHBI ¢ dHeprueit 6osee 10 MaB.

3arura OT HeITPOHHOI'O U3JLy Y€HUsI OCYIIIECTBJISIETCS B JIBA ITAIIA:

1 aman. 3amenienue weiirponos jo suepruii 0,01-0,1 3B (ren-
JIOBBle HEHTPOHBI). B KavecTBe 3aMelnTesIell UCHOIBb3YIOTCS BOJIO-
poJiocoiepkaniye BemecTBa (napaduH, BoAa, IJIACTMACCHL U T.J.) U
rpadur.

2 sman. Iloryomenne TenoBeIX HEHTPOHOB. B KadecTBe moro-
TUTE el MOKHO BBIOPATDH JII000€ BEIECTBO ¢ OOJIBIIM CETIEHUEM 3a-
xBaTa (4acTo UCIOJB3YIOTCA KaJMuil, 60p U UX XUMUYECKHE COEJH-
HEHUs]).

Heobxoaumo oTMeTHTB, 9TO 3aXBaT TEIJIOBBIX HEATPOHOB COIIPO-
BOKJ[AETCs raMMa-u3JjrydenreM. 1103ToMy He06X0uMO IPUHSATH MEPHI
K 3alllUTe OT STOr0 BUJA U3JIyICHHUSI.

§ 3. IBMEPEHUE AKTUBHOCTHU IIPEIIAPATOB

JLj1si TOrO, YTOOBI BHIYUCIUTD [IOJLY Y€HHYIO 103y U TOJIIAHY 3allH-
TBI OT KOHKPETHOT'O BUJIA M3JIyUE€HUA HEOOXOJIUMO 3HATH WA YMETHh
OIPeNe/INTh A0COJIOTHYIO AKTUBHOCTH MCTOYHUKA HOHU3UPYIOIIETO
u3iydyenus. B Hacrosimee BpeMs pa3pabOTaHbI HAJIEXKHBIE METOIIbI
onpeesieHnsi aDCOJIFOTHBIX aKTHUBHOCTE 1penaparos. Beibop meroma
ompeiesisieTcsi TpedyeMoil TOUHOCTBIO U Ka4eCTBOM UCTOYHUKaA. Hiuke
KpPaTKO PacCMaTPUBAIOTCsI Hanbojiee YaCTO MCIOJIb3yeMble METOIBI 1
OllEHUBaeTCHd UX ITPUMEHUMOCTb.
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Metoxa cuyera ¢ (pUKCUPOBAHHBIM TEJIECHBIM yTJIOM I03BO-
JIsIeT ¢ MUHUMAJIbHBIM KOJIMYECTBOM AlllIapaTypPbl OIPEEUTh abCco-
JIIOTHYIO aKTUBHOCTH, HO BBEJIEHHE MHOI'OYUCJIEHHBIX IOIPABOK, 3a-
BUCSIIUX OT SHEPIMU U THIA U3JIydeHus (B TOM YuCJe TIONpaBKa Ha
CaMOIIOIJIONIEHNE U3JLy Y€HUsI B UCTOYHUKE ), CUIIbHO CHUXKALT yKA3aH-
HOE JTJOCTOMHCTBO. BBOIMMbIE TTIOPABKY HE TaOyIMPYIOTCSI U TPEOYIOT
OTIpe/JiesIeHus JJIsT KarKI0il ycTaHoBKH. V3MepsieMble aKTUBHOCTH Ma-
JIBL ¥ COCTABJISIFOT HECKOJIbKO MUKPOKIOPH.

IIpunnun meroga odennb mpoct. V3mepsieMasi aKTUBHOCTD U Jie-
TEKTOP PACIIOJIArAIOTCs HA PAcCTosdsHuu R Apyr OT Apyra U IpOu3BO-
auTcs u3Mepenne ckopocru cuyera N. Vcxois m3 reoMeTpun OIbITa
U KOHCTPYKIIMHU JETEeKTOPa HAXOIUTCS TeJeCHBINH yroJ {2, moj KOTo-
PBIM H3JIyYeHHe WCTOYHHUKa Imonajaer B jgerekTop. OObIYHO meper
JIeTEKTOPOM PACHOJIaraeTcst KOJUIMMUPYIomast auadparMa (BXomHoe
OKHO JIETEKTOPA), 94TO YIPOIIAeT OIPEIeJIeHNAEe TeJIECHOro yria. Tak-
JKe HeOOXOIMMO 3HATH d(PPEKTHBHOCTH meTeKTopa’ k IJIsl TAHHOTO
BUJA U3JLyYEHUsI.

AKTHBHOCTB TIpenapaTa BeIYUCIASIETCs 0 (hopmysre

_47TN

A=Z—. (8.12)

Kasiopumerpuueckuii MeTO IO3BOJISIET OIPEJE/IUTh aKTHUB-
HOCTB MIpernapara TeM TodHee, deM OHa 60sbIine. Meroa Tpedyer Toq-
HOTO 3HAHUS CXeMbI pacraja. llonmpaBku Ha CaMOIIOIVIOIIEHNE B UC-
TouHMKe (mpenapare) He TpeGyercs.

MeTtoapl MOHU3AIMOHHOM KaMePBhI 110 CYTHU JIeJ1a OTHOCUTE b~
Hble 1 TPeOYIOT STAJOHHBIX IIPENAPATOB U3 M3MEPSIEMOT0 HYKJIIUIA.

JlJ1s1 ICTOYHMKOB, UCIIYCKAOIIUX TOJIBKO 3apsizKeHHbIe YacThIpl (3
WK (), & TAKZXKE JJIsl PRIUOAKTUBHBIX ra3000Pa3HbIX UCTOUHUKOB UC-
MOJIB3YIOTCS 4T-CUeTUNKY, PErUCTPUPYIONIUE MOJIHOE YUCJIO YACTHIIL,
UCITyCKAEMbBIX BO BCEX HAITPABJICHUSIX. DKCILTYATAIUS TTOJ0OHOTO TIPH-
60pa U MPUTOTOBJIEHHE UCTOYHUKOB C BBICOKOU YIEIHHON aKTUBHO-
CTHIO TPEOYIOT BBICOKOI'O MACTEPCTBA IKCIIEPUMEHTATOPA U HOITOMY
METOJI UCIOJIb3YEeTCsI B CJIydasiX MOBBIIIEHHBIX TPEOOBAHUN U TOYHO-
CTH U3MEPEHUSI.

53¢ dexTuBHOCTE HETEKTOPa — GE3pa3sMepHAs BEIHYNHA, PABHAS OTHOLIEHIIO
YHCJIa 3aPErUCTPUPOBAHHBIX YACTHUIL K ITOJTHOMY YUCJIY YaCTHUIl, ITONABIIUX B JIe-
TekTop. ITogpobuee cm. c. 118.
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Metoapt -y u y-y coBnajieHuii TpedyioT UCHOJb30BAHUS 0~
[TOJTHUTEILHON 3JIEKTPOHHON AIllapaTyphbl — CXEMbI COBIAJIEHUN, HO

[O3BOJIAIOT OBICTPO  OIPEJIEIATh
AKTUBHOCTD [IPEIIAPATa, €CJIU CXe-
Ma PacIaia IpoCTa.

Paccvorpum cyTh 9TOrO METO-
ma. Ilycth, mHampumep, pajgmoak-
TUBHBIA IIpenapar UCIycKaeT (-
YaCTHIly M ~y-KBaHT. Torma ipe-
NapaT MOMEIIAETCS MEXKLY JIBYMSI
nerekropamu (puc. 61), oxun u3s
KOTOPBIX PETUCTPUPYET TOJBKO [3-
U3JIy4eHue, a JPyroil TOJBKO Y-
JIY Y.

Ckopocrtb cdera 10 [-KaHAJLy
(Ng) oupenensiercs 3bdexTUBHO-
cThIo cuerynka (k), TeslecHbIM yr-
JoM (W) W CAMOIIOIJIOIIEHUEM B
ucrounuke (n). Torpa

Ng = Nokgwgng,

e Ng — TOJIHOE YHCJIO PACTIAI0B
B CEKYHILY.

AN
Ny Ny Ng
Le L e |

Puc. 61. DBuok-cxema ycraHOBKH
IS onpefiesieHnsi abCOTIOTHON aK-
TUBHOCTUA METOJIOM COBITAJI€HUIA:

1 — GJIOKU BBICOKOT'O HAIIPSIKEHUST;
2 — JeTEeKTOp 7y-KBAaHTOB; 3 — Je-
TekTop (-uacruiy, 4 — cxema [3-y-
COBITQICHUI; 5 — IepecyeTHBIe TPU-
6GOpBI; S — UCTOYHUK

AHa,.HOI‘I/I‘IHOG paccyxKJaeHne NpuMEeHUTE/IbHO K 7y-KaHaJly JaCT

N, = Nok,yw,yn,y.

KonuaecTBo coBrajiennu BO BpeMeHU UMITYJILCOB OT (-y-KaHAJIO0B
OyIeT Ompeme/IaThCs CaeayIomneil (popMyIIoii:

Neosn = Nokpwsngkwmy

njan

NCOBH = NOBCa

riue B = kgwgng u C = k w1, — BeposATHOCTU 00Pa30BaAHH OTCUETA

B 6— 1 y-KaHaJlaX COOTBETCTBEHHO.

Jlerko ybemurhest, 9TO

(8.13)
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Takum 06pa30M, IOy 9IE€HO YHUCJIO AKTOB PACIAIa B TAHHOM PaIHOAK-
THUBHOM IIperiapare 6e3 Kakux JinOO JIOTOJIHUTE/IbHBIX UCC/IEI0BAHUN
XapaKTEPUCTUK JIETEKTOPA U UCTOYHUKA.

Vcnonb3oBaHne B M3MepEHUsIX CXeMbI COBITaJIeHI TpebyeT BBeIe-
HHS IIOIIPABKU Ha CJIy4aiiHble COBIIa/ICHUS:

Nen = 27NgN,, (8.14)

rje T — pa3pelaolnee BpeMsl CXeMbl COBIIAIeHU.

IIpu okoHuaTeILHOM pacdere ciydaiiHble coBmajeHusi Nej Cire-
JIyeT UCKJIOYUTD U3 OOIIEro Incia coBnageHnu Ncopn. Heobxommmo
TaKKe UCKIIOYUTh (POH - U y-KaHAJIOB (CUET B OTCYTCTBUE UCCIIELY-
emoro mpenapara) u3 Ng 1 N, COOTBETCTBEHHO.

Haujimuwme cjioxkHOI cxeMbl pacraja, T. €. HECKOJIbKHUX IIyTeil pac-
ajia UCXOIHOTO SIAPa, MPUBOJAUT K HEOOXOAMMOCTH PETUCTPAIIN da-
CTHIl ¥ KBAHTOB PAa3JIMYHON SHEPIUU. DTO YCJIOXKHSIET 3aIa4dy, TaK
Kak 9O PEKTUBHOCTh PETUCTPAIUN B 9TOM CJIydae OYIeT pa3IndHOIL.

§ 4. YVKABAHUS 110 BBIIIOJIHEHUIO PABOTEI

YacTthb 1. WM3YYEHUE 3ABUCUMOCTU HWHTEHCUBHOCTHU -
N3JIVUEHUSA OT PACCTOSAHUMA, ONPEAEJEHUE KPATHOCTU CHU-
JKEHUA 03Bl 3A CYET YCTAHOBKU 3ANIUTHI, PACYET MOIIHO-
CTHU J103bl B 30HE AENCTBUMA [IYUYKA y-U3JTYUYEHUS.

VcranoBka mokasana Ha puc. 62. Ha pesbcoBom ocmoBanmm 1
YCTAHOBJIEH UCTOYHUK PaJMOAKTHUBHOIO U3JIy4YeHHsl 2 B CBHHIOBOMN
zamure 3. JlerekTop uzsiydenus cocrout u3 Kpucramia NaJ(Tl) 4,
doroanekrponnoro ymuoxuresas (PIY) 5 u dopmuposarens 6.
JerekTop TakKe TOMEINeH B
CBUHIIOBYIO 3AIUTy 3 JJisd CHU-
kennst ¢pona. Paccrosinue Mexk-
JIy UICTOYHUKOM U JIETEKTOPOM MO-
JKET U3MEHSIThCSI IyTeM IIepe/IBU-
JKeHUsI MCTOYHUKA W3JIy9IEeHUs B
CBUHIIOBOI 3aIluTe BJOJb PEeJb-
coBoro ocHoBanus. Paccrosaune R
OTIPEJIEJIAETCS [0 IIKaJje, IoMe-
IEHHOM Ha PeJIbCOBOM OCHOBA-
auu. [Turanue ycumurens u @Y

Puc. 62. Cxema ycranoBku
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ocymiecTBJsiercs oT 6Jioka nuranus 7. C popMupoOBaTe/Ist UMILYIbChHI
MOCTYTAIOT Ha BXOJI IiepecueTHoro npudopa 8. Ilepecuernsrit mpubop
CJIY2KHT JIJIsl CUETa UMILYJIbCOB.

Kaxkoe namepenne HaJI0 TPOU3BOIUTH HECKOJIBKO Pa3 ¢ yKa3aH-
HOH CTATUCTUYIECKON TOYHOCTHIO. V3MepeHne CKOpocTH cdeTa poHa,
MIPOU3BOJIUTCS ITPU UCTOTHUKE, 3aKPBITOM 3arJIyIIIKONW, 1 MAKCHMAJTb-
HOM PACCTOSTHUU MEYKJy MCTOIHUKOM U JETEKTOPOM.

3adanue 1. Hzyuwenue 3a6UCUMOCTIU  UHMEHCUBHOCTU Y-
UBAYUEHUS OM PACCMOAHUA MEHCIY UCTNOYHUKOM U OEMEKIMOPOM.
Nameputs don ycTaHOBKI Ndo' Wsmepenus memaTh cO CTATUCTHIE-
CKO¥i morpermHocThio He 6osee 5%. 3aTeM M3MEpUTh CKOPOCTH CIETa
MIPY Pa3INIHBIX PACCTOAHUSX [ OT MCTOYHMKA [0 jJeTekTopa. Pac-
CTOSIHME M3MEHATDH IyTeM IE€pPEIBUKEHNsT OJ0Ka ¢ MCTOIHUKOM. 113
BCeX IOKa3aHUN BbIYeCTb (DOH yYCTAHOBKU. Pe3yjbraTbl m3MepeHwuit
(¢ yKazaHueM IOrperHocTeil) IpeCcTaBuTh B Tabmie:

R, cm | N, cex ! | N - Ng,, cex | (N — N(b)RQ, em?-cex !

ITocTponTts rpadukn byHKImi (N —N(b): f1(R) u
(N—N(b)RQZfQ(R) n ykazarb norpemuoctu Af; u Afs. O0b-

SICHATDH 3aBHCUMOCTH 00enX beHKLH/Iﬁ OT PaCCTOAHUA R.

3adanue 2. Onpedesenue Kpammocmu cHudfCenus 0o3b, 3a cuem
Yemanosky, 3auumaot. VI3MEpUTb CKOPOCTDb cueTa 6e3 3aluThl, 3a-
TeM 3aKPbITh MCTOYHUK TOHKHUM IIOIJIOTUTE/EM U CHOBa U3MEPHUTH
CKOpOCTD cueTa. I3Mepenns: IpOu3BOANTE CO CTATUCTUIECKONR TOTHO-
crbio 2-3%. U3 nokasanmit Boraects (pon. OTHONIEHUE MOy I€HHBIX
BEJIMYMH JIa€T KPATHOCTHh CHUYKEHUS JI03bl 38 CYET YCTAHOBKU 3alllU-
Thl. BerauciuTh morpemHocTs pesysbrara. [IpoussBectu Teoperude-
ckuii pacuer o dopmyie (8.8). SHauenue kosddurmenTa (i B35ATH
n3 rpacdukos Ha ¢. 111-113. CpaBHUTH BEJMYUHBI CHUKEHUS JI03BI,
[IOJIy9eHHbIE U3 9KCIIEPUMEHTA U pacyeTa. B mpezesrax morpennocTu
9KCIIEPUMEHTA PE3YJIbTATHI JOJIKHBI COBIIACTD.

3adanue 3. Pacuem mowpocmu 0o3b, 6 30ne deticmeus nyuka y-
UBAYHENUA PAOUOAKMUBHO20 npenapama. 1IpoBecTH BBIYUCIEHUS 0
dopmyie (8.11). 3uauenue Besuwanusl K, B34Tb 13 Tabu. 15, a akTHB-
HOCTb IIperaparTa BBIYUCIUTH IIPU [TOMOIIU METOa CUeTa ¢ (PUKCUPO-
BaHHBIM TeJieCHbIM yryioM (opmysta (8.12), snauenne apdeKTUBHO-
cTu perucrpanuu k oupegenurs 1o puc. 60. na c. 129).
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IIo MomHOCTH HO3BI OIPENENTD, KAKYIO J03y IOy IUT KCIIEPU-
MEeHTaTOp 3a 6-Tu 4acoBoii pabouunii JeHb, paboTasi B 30He IeHCTBUS
~-U3JIydeHusi OT JaHHOro npenapata. CpaBHUTH 9TO 3HAYMEHHE J[03bI
C IIPeeJIbHO JOIIyCTUMOI 103011 00/IydeHns, IPUBEIEHHON B IIEPBOM
pa3esie HACTOSAINETO OIMCAHWS W C YPOBHEM €CTeCTBEHHOro hboHa,
KOTOPBII BBI3BAH KOCMUYICCKIM HU3JIy YCHHEM, BO3MOXKHBIM HAJIMINCM
HEOOJIBIIOTO KOJIMIECTBA PAJOHA B BO3MYXE U Y-U3JIyIE€HUEM €CTe-
cTBeHHoro pajmoaxkTusHoro Hykauaa ‘°K, KoTopwlil mpucyTcTBYeT B
OKpyKaloleil 06cTaHOBKe. ¥YPOBeHb (DOHA COCTABISIET B OOJIBIITUH-
crBe perronoB 100-200 u3s/9ac, ¥ro 6imsko k 10-20 MxP /4gac.

Order JIOJIZKEH TaKKe COEPKATH OJIOK-CXEMY YCTAHOBKH, 3HAYE-
HUs SHEPIruu raMMa-jydeit u 3 deKTUBHOCTH IeTEKTOPA, UCIOIB30-
BaHHBIC I BBIYUCJICHAN U aKTUBHOCTDH PAJUOAKTUBHOIO HCTOYHUKA
B eqununax cucrembl CU u Bo BHecHCTeMHBIX eauHUNax Kiopu.

YACTb 2. I3BMEPEHUE AKTUBHOCTH P/A TIPEITAPATA METOJOM
y-y-COBIIAJEHUI.

B 370it yacTu paboThl MOXKHO BOCIIOJIB30BATHCsT yCTAHOBKOM, M300-
paxKeHHOi1 Ha puc. 61, ¢ TOM b pasHUIEil, 9To 06a IeTeKTOpa SIB-
JIIOTCS  CIUHIUJIISIIHOHHBIMUA U PETUCTPUPYIOTCH Y-Y-COBIAIEHUS.
B kavecTBe MCTOYHUKA M3JIyYEHUs UCIIOJIB3YETCH OIUH U3 PAIUOAK-
TUBHBLIX mpenapaTos: 2*Na um 59 Co.

IIpu uamepeHnn CKOPOCTH CYETA JETEKTOPOB 110 OTIEJIbHOCTH Bpe-
M UBMEPEHU JOJIZKHO cocTaBjisiTh He MeHee 100 cekynn. Mamepenue
CKOPOCTH CY€Ta COBIAJIEHUN JOJIKHO MIPOBOJIUTHCS 38 ITPOMEKYTOK
BpeMenn He MeHee 1000 cexyms,.

Vianure UCTOYHUK PAJIMOAKTUBHOIO HU3JIyYEHUS 38 CBUHIIOBYIO
zamuTy. 13mepbre hOH 11€PBOro U BTOPOro aeTeKTopoB (6e3 ucrod-
HUKA) U CKOPOCTH CUETa COBIIAICHUIA.

IlomecTrTe UCTOYHUK PAIAOAKTUBHOIO M3JIYY€HUSI MEXKLY JETEK-
TOpaMHU U M3MEPHTE CKOPOCTh CUYETa IEPBOTO U BTOPOIO JIETEKTOPA.
3areM ITpOBeIUTE M3MEPEHNE CKOPOCTH CUeTa COBIAJICHUIA.

Vianure UCTOYHUK PAINOAKTUBHOIO U3J/IyI€HUsI U IOBTOPUTE U3~
MeperHue (HoHa.

IIpu BBIYKC/IEHNN AKTUBHOCTHU PAIMOAKTUBHOTO IIpernapara He 3a-
OyJbTe yUecThb CJIyJYaiiHble COBIIAIECHUS.

Order JI0JIZKEH COIepKATD OJIOK-CXEMY yCTaHOBKHU, TaOJIUILY H3Me-
peHwuii, 3HaTEHNE CKOPOCTHU CUYeTa CAyIaiHbIX coBnageHuit Nej, 00y-
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CJIOBJIEHHYIO pa3penIaioniuiM BPeMeHeM CXeMbl COBIAJIeHUIl U 3Hatle-
HHUE aKTUBHOCTH DPAJIMOAKTHBHOIO IIperiapaTa B €IUHUIAX CUCTEMBI
CU u Bo BHecucTeMHBIX enuHunax Kropu.

10.

11.

12.

13.

14.

15.

16.

§ 5. KOHTPOJIbHBIE BOIIPOCHI

Yro Takoe mo3a? EauHunbl, B KOTOPBIX U3MEPSIOTCA 038 U
MOIITHOCTD JIO3bL.

Ornpesiesierre eMHUIBI TO3bI OOy I€HUST PEHM2EH.
Yro Takoe 1 I'pait u 1 Busepr?

BozueiicTBrue MOHM3HMPYIOIUX U3JIydeHUI Ha OMOJIOrMYeCKUe
OO'BEKTHI.

Kosdduimenrsr kadecrsa (B3BemmBaomuye Ko3bhUIUEHTH).
Ux dusngeckuit cmpbics. IIpumepnt 3Hadenuit KoadpuimenTos
Ka4uecTBa.

Yro Takoe skBuBaJieHTHas U 3(pdeKTUBHAS 103617

TosioBBIE /1030BBIE TIPEIEIbI JIJIs HACEJIEHUSI U JJIsl [I€PCOHAJIA,
pabOoTAIOIIEro ¢ MOHU3UPYIONMM u3iyderueM (rpyunbst A u B).
®onoBoe obydenue. Vcroanuku poHOBOTO 00JIyIeHNsA B TPHU-
poJe.

. Jozumerpust ramma-n3iyderns. UTo TaKoe HOHM3AIMOHHAS [10-

CTOSTHHAST !

Hosumerpust 6eTa-u3IyI€HAA.

Hosumerpust abda-IacTUIl ¥ MPOTOHOB.

CxeMa 9KCIIepUMEHTAIbHON YCTAHOBKY JJjIs U3YyYeHUsl 3aBUCHU-
MOCTH JI03bI TaMMa-U3JIydeHnsl OT paccTosiHus. MeToauka 3Kc-
mepuMeHTa U 00pabOTKU JAHHBIX. YdeT (DOHA.

Pacdaer momnHOCTH J03BI B 30HE JEHCTBUS IIyYKa TaMMa-JIydei.
DopMyIIBI.

Ormpenesierrie KPATHOCTH CHUKEHHsT JIO3bI 33 CUET 3alllUTHI.
DopMyIIBI.

Yro Takoe aKTUBHOCTH PAIMOAKTUBHOTO TIPEapaTa U B KAKUX
eJIMHATIAX OHA u3MepsieTcsi? MeTojibl onpeiesienns aK THBHOCTH
PaIMOAKTUBHBIX IIPEITapaToB.

Biok-cxema ycTaHOBKU JIjIsi OIIPeJIeJIeHUs] aKTUBHOCTU UCTOY-
HUKa METOJIOM COBIaJieHni. MeTouka KCIepuMeHTa u oopa-
OOTKM JAHHBIX. Y 9eT (POHA U CIIyIalHbIX COBIAIEHUN.
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Puc. 60. 3aBucumocts 3¢hheKTUBHOCTH PErUCTPAIYH € 7Y-IETEKTOPA C KPHU-
crasom NaJ(T1) (Bbicora h=30 MM, auamerp @45 MM) OT SHEprum -y-
aydei
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