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1. KPATKHE CBEJIEHUS Ob HCTOYHUKAX HOHU3UPYIOIIUX U3
JYYEHUHA

Pagnanmonnas onacHOCTh 00YCTIOBIIEHA BO3JICHCTBHEM Ha OKPYKAIOIIYIO
cpeny MOHU3UPYIOMINX U3IyIEeHUH, KOTOPBIE COCTABIISIOT YaCcTh OOIIETO TTOHITHS
paouayusa (nat. radiatio — N3My4YeHUE), BKIIOYAIONIETO B ce0sl paInOBOJIHbI, BU-
JTUMBIH CBET, YIBTPaPHOIETOBOEC U HH(PPAKPACHBIC U3ITyICHHS.

PazButne xu3Hu Ha 3emie Bcerga NpoOUCXOUiIO MOJ BO3IECHCTBUEM €CTe-
CTBEHHOTO PaJMAIMOHHOTO (oHa OKpykatomieil cpeapl. [loaTomy ecTh OCHOBa-
HUE TIOJIaraTh, YTO KUBBIE OPTaHU3MBI JJOCTATOYHO XOPOIIO MPHUCIIOCOOJICHBI K
BO3JICHCTBUIO PA3JIMYHBIX BUIOB paJMallid, MPHU YCIOBUHU, YTO €€ YPOBEHb HE
cnuIKoM BbICOK. [1o 3TO¥ mpuynHEe YpOBHU OOyUCHHS YEJIOBEKa OT €CTECTBEH-
HOTO (PoHa ciry)aT 0a30i Mpu CpaBHEHUU OOIYUEHUSI OT UCKYCCTBEHHBIX UCTOY-
HUKOB HOHU3HUPYIOLIETO U3ITyUECHHUS.

EctecTBennsiit (hoH 00yCIIOBIIEH KOCMUYECKAM H3TYYCHUEM U U3ITyICHUEM
€CTECTBEHHO PaCIpEICIICHHBIX MPUPOIHBIX PAIMOAKTUBHBIX BEIIECTB (B TOPHBIX
nopojiax, mouse, arMmocdepe), a Takke B TKaHAX deloBeka. Kocmudeckoe u3my-
YeHHUE TOJIpa3eisieTcsl Ha IEPBUYHOE (ITOTOK MPOTOHOB M alib()a-4yacTHIl, TOIa-
JAIOMUX B 3¢MHYIO KOPY M3 MEX3BE3JHOTO MPOCTPAHCTBA) U BTOPUYHOE U3ITyUe-

HUE B pe3yJIbTaTe MOHU3AIMHU BO3IYIIHBIX CIIOEB aTMOC(EPHI.

Ecmecmeennwtii pon coznaet BHeuiHee (~ 60%) u BuyTpenHee (~ 40%)
o0nyueHus. BHemHee — 3a cueT BO3/ACMCTBUS HA OPraHU3M M3JIyYEHHI OT BHELI-
HUX [0 OTHOUIEHUIO K HEMY UCTOUYHHKOB (KOCMHUYECKOE M3JIyYEHUE U €CTECTBEH-
HbI€ PaJMOHYKIUABl B TOPHBIX MOpojax, mouse, arMmochepe). Buyrpennee — 3a
CYET BO3JCUCTBUS HA OPTAHU3M U3JIyYEHUN PAJUOHYKINI0B, HAXOJSALIUXCS B Op-
ranu3me (Kamii-40 1 paIMOHYKJINIbl CEMENCTBA ypaHa U TOPHUS), TOCTYMAOIIUX

B OPTaHU3M C BO3yXOM, BOJIOH, MUIIICH.

MomHOCTh 103bI €CTECTBEHHOTO (JOHA 3aBUCHUT OT BBICOTHI HAJ[ YPOBHEM

MOps, IMHUPOTBI MCCTHOCTH, AKTHBHOCTHU COJ'IHI_Ia. HOI[ JaHHBIM I/ICCJ'IeI[OBaHI/Iﬁ



CyMMapHasi MHAUBUAyadbHas d(pQexTuBHAsS 1032 O0Iy4eHHUS OT €CTECTBEHHOTO
(oHa Ha ypoBHE MOPsI JUIsl HACEJIEHMsI Hallleil cTpaHbl coctaBisieT 1 M3B/rog.

Btopas cocrasisitomas poHoBoro oOnaydeHus Jirojed o0ycloBIeHa ecTe-
CTBEHHBIMU PAJIMOHYKJIMIAMH, CBSI3aHHBIMU C J10OBIYEH MOJIE3HBIX HCKOMAEMBIX,
MCIIOJIb30BaHUEM CTPOUTEIBHBIX MAaTEPUAJIOB, CKUTAHUEM HCKOIIAEMOTr0 TOIIMBA
(yriist), MUHEpaJIbHbIX YJIOOpEHUH, COJAEpKAIIMX PAaJUOHYKIHIBI YPAHOBOIO H
TOPUEBOTO psiia, KOTOPbIE B CyMMe (OPMUPYIOT MEXHOZEHHbLIE PAOUAUUOHHLI
¢on, naroumii CyMMapHyl0 MHIUBUIYAIbHYIO 3(P(EKTUBHYIO 103y OOJIyYeHHS
1,05 M3B/rop.

Tpetbst coctaBisitoniasi GOHOBOTO OOIMYUYEHUSI — UCKYCCHEEHHBLL (POoH,
0OyCJIOBJIEHHBI HMCKYCCTBEHHBIMM HWCTOYHHUKAMH, CO3JIaHHBIMU YE€JIOBEKOM.
31ech HauOOJIBIINK BKJIAJ BHOCSAT PEHTIC€HOAUArHOCTHYECKHUE OOJyuYeHHUs: B Me-
JTUIMHE, KOTOpBIE 1al0T ro10BYI0 3 pexTruBHyI0 103y 1,4 M3B.

Karactpoda na UepaoOsimbckoit ADC pe3ko N3MEHMIIA CJIOKUBIIIYIOCS CH-
Tyaluio Mo GOPMHUPOBAHUIO PaJAUALMOHHOIO OHA. Y CHIIMIIAch ONMAaCHOCTh Oosee
HIMPOKOI0 BHYTPEHHETO 3arpsi3HEHMs] OpraHu3Ma pajuoOHyKIUAaMH, MOCTYIao-
IIMMHU C IPOAYKTaMU MHUTAHMS, MUTHEBOM BOAOW, JPYrMMHU MaTepHalaMH, YTO
TpeOyeT U3yUYeHHUs: METOJIOB PAIUOMETPUUECKOTO U JJO3UMETPUUECKOTO KOHTPOJIS
yKa3aHHbIX UCTOYHUKOB PAJUOHYKIIHUIOB.

1.1. PainoakTHBHOCTH

VY cToMuMBOCTh ATOMHOIO siipa O00YyCJIOBJIEHA JEUCTBYIOIIMMU MEXIY HY-
KJIOHAMU SIIEPHBIMU  CHJIAMH MPUTSDKEHUS. DTH CUJIBI B IIpelieax pazMepa sjapa
BO MHOI'O pa3 NPEBOCXOJAT KYyJOHOBCKHUE CHIIBI OTTAJIKWBAHUS OJUHAKOBO 3apsi-
KEHHBIX YacTULl — NPOTOHOB. OHAKO Y HEKOTOPBIX 3JEMEHTOB SIIEPHBIE CHUIIbI
OPUTSHKEHUST HE CIOCOOHBI 00€CneYnTh MOJHYI0 YCTOMYMBOCTH siep. Beneact-
BHE 3TOI'0 TAKUE 3JIEMEHTHI CTAHOBSTCS PaAUOAKTUBHBIMH.

PaanoakTMBHOCTh — 3TO CBOMCTBO HEYCTOMYHBBIX aTOMHBIX SJIEP HAHHBIX
XUMUYECKUX 3JIEMEHTOB CAMOIIPOU3BOJIBHO IIPEBPAILATHCS B siApa aTOMOB JpY-

T'nX XUMHUUYCCKUX DJICMCHTOB C HUCIIYCKAHUCM OAHOI'0 MJIM HCCKOJbKHUX MOHHU3U-



pyromux yactuil. [Iponecc Takoro CnOHTaHHOTO SIAEPHOTO NMPEBPAILLICHUS HA3bI-
BaCTCS PAOUOAKMUGHHIM PACHAOOM.

PannoakTuBHOCTh MOXET OBITH €CTECTBEHHOM M HUCKYyCCTBeHHOM. EcTect-
BEHHOM HA3bIBAETCA PAAUOAKTUBHOCTb HEYCTOMYMBBIX MPUPOJIHBIX H30TONOB —
TSDKENBIX AJIEp AJIEMEHTOB, PACIOI0KEHHBIX B MEPUOINYECKON TaOIUIE 3a CBUH-
noMm (Z>82). MckycCTBEHHOW Ha3bIBAa€TCS PaJMOAKTHBHOCTh H30TOIIOB, IOJIY-
YEHHBIX B SJICPHBIX PEAKTOPAX, HA YCKOPUTEIISIX, IPU SIACPHBIX B3PbIBAX.

CaMoInpou3BOJIBHBIN pacraji AaTOMHBIX SJIEp COMPOBOXKAAETCS UCITYCKAHU-
€M raMMma-ydel, HEHTPOHOB, anbda-, O0eTa- W APYTrUX YaCTHUIl. YMCHBIICHUE

4HrcCJia paJUOHYKIIMAOB B BCIICCTBC IIPOUCXOAUT 1O SKCIIOHCHIIMAJIBHOMY 3aKOHY
—At
N = NO ‘e 3 (1)

rae N —4ucio paauoaKkTUBHBIX sJIEp HA BpeMs {;

N — 4HuCIIO paJMOAaKTHBHBIX S1€p B MOMEHT BpeMeHH ¢ = (;

A — OCTOSIHHAsI BpEMEHU pacrnaja.

[TocrosinHast pacnaja xapakTepu3yeT BEpOSITHOCTh paciajia paJluOaKTHB-
HBIX sJIep 3a €AUMHUILY BPEMEHHU, a TAK)KE MOKA3bIBAET MPOIOKUTEIBHOCTD JKH3-
HU paJuOHYKIHIA.

CKopoCTh paJiOaKTUBHOTO paciiajia MPUHATO XapaKTEePU30BaTh MEPUOIOM
nonypactana (T,,). [lepuon momypacnaga — 3To BpeMs, B TEUCHUE KOTOPOTO HC-
XOJIHO€ KOJIMYECTBO SJEP JAHHOrO BEIIeCTBA pacHaJacTcs HAIOJIOBUHY, T.C.

N=Ny/2. Csa3p mexny T, m A BbeiTekaer u3 BblpaxkeHus (1). Ecawm

1. 1
e le/zz—,TO

2

n2 0,693
Te=mm="

[Iepuons! mostypacnaza y pa3jIMuHbIX PaJMOAKTUBHBIX sIpaxX BeCbMa pas-
JIMYHBI — OT J0JIEW CEKYH/BI 10 COTEH ThICSY JIET.

Hucno pacnagoB sAep TaHHOTO BELIECTBA B €IMHUILY BPEMEHH XapaKTEpH-
3yeT aKTUBHOCTbH BeEIIECTBA. AKTUBHOCTh PaAMOAKTUBHOTO BELIECTBA A OIpeJie-

JISIETCSl CKOPOCTBIO pacmhajia;



_|an
dt

A =ﬂ.-N0-e_/1't,I/IJII/I A:Ao-e_;”,

rac AO =A- NO — PadOAKTHUBHOCTH BCIICCTBA B HayaJIbHBIM MOMEHT BpPCMCHH.

B CU 3a enunuily akTHBHOCTH BemiecTBa NpuHAT Oekkepenb (bk). Oxun
OeKKepesb paBeH aKTUBHOCTH HYKJIHUA, IPU KOTOPOW 3a 1 CeKyHIly MPOUCXOIUT
OJIVH pacnaj. JTa eIUHUIa aKTUBHOCTU Majia, O3TOMY UCTOJb3YIOT KpaTHBIC €il
eauHulbl: kuinobekkepenb (Kbk) u merabekkepens (MbBk). HacTo mcnons3yercs
BHECHUCTEMHAs euHUIAa aKTUBHOCTU — Ktopu (Ku). Takol akTUBHOCTHIO 00J1a/1a-
er Ir pamms, B KOTOPOM 3a OXHY ceKyHay mpoucxomut 3,7-10' pacmamos. Dto
OoJblllas €IWHUIIA, TOATOMY MPUMEHSIOT MEHBIIUE E€AUHUIBI — MUJUTUKIOPU
(MKu) nin mukpoxkropu (MxKu).

Ecnu papronyknuasl pacnpeneneHsl 1o o0beMy BeliecTBa (B MPOIyKTax
NMUTaHUs, TUTHEBOM BOJIE W T.A.) WIM IO €ro MOBEPXHOCTH, TO TMOJIB3YIOTCS

COOTBETCTBEHHO OOBEMHOM A;; M NOBEPXHOCTHOW A akTHBHOCTBIO. Torma A;;
3 2 2
uzMepsiercs B bk/m”, bx/n, Ku/n, a 4, — bx/m”, Ku/km™. [l oLeHkH 3arpsi3HeHUs

INPOAYKTOB IIMTAHHA  HCIIOJIB3YIOT TaAKXKC  YIACIbHYIO AKTHBHOCTDH Am )

usMmepsiemyto B br/kr, Ku/kr.
1.2. Buabl HOHM3MPYIOLIUX U3JIYyYEeHHH

HNonuzupyroniee M3ayd4eHHE — 3TO MOTOKM YACTHI[ U 3JIEKTPOMArHUTHBIX
BOJIH, B3aMMOJICHCTBHE KOTOPBIX C BEIIECTBOM NPHUBOJWUT K MOHHU3ALMU aTOMOB
BEIECTBA.

OCHOBHBIMU BHJIAMU W3ITyUYEHUH ABISAIOTCA MOTOKHU aib(a- U OeTa-4acTull,
raMMa- U peHTT€HOBCKUE U3ITy4YeHUs. 3apsyKEHHbIE YaCTULIBI HOHU3UPYIOT BEIllEe-
CTBO HEIMOCPEICTBEHHO MPU CTOJKHOBEHMSIX C €ro aTOMaMH (MepBUYHAs MOHU3A-
1usi). BeiOuThIE 3MEKTPOHBI U3 aTOMOB Cpebl MOTYT MOHU3MPOBATh U JIPyTUe
aTOMBbI (BTOpUYHAs MOHU3AIMS) MIPU YCIOBUU, YTO OHU O0JIaIal0T HEOOXOAMMOM
JUISL TOTO SHEPrUel. JHEPTrUI0 YaCTUL] MOHU3UPYIOUIETO U3ITYyUEHUsI U3MEPSIOT B
IeKTPOH-BoIbTax (3B). OmuH smekTpoH-BombT paser 1,6-10™° k. Hcmonbay-

FOTCS KpaTHbIe eAuHUIBI KB, MaB, ['3B.



Anbda-uznydeHre MmpeicTaBiIseT COO0OM SAPO Telus C TMOJOKUTEITHHBIM
3apsiioM. Anb(da-dacTriia XxapakTepu3yeTcs JUIMHOW Mmpooera: I BO3ayXa OHa
cocTtaBisieT 10 9 cM, a B OMOJIOTHYECKOM TKAaHH JI0 107 CM, a TaK)XK€ KHHETHYEC-
ckoi »Heprued B mpexenax 2...9 MpdB. Ilpoxoxs depes BemecTBo, anbda-
JacTHUIla TOPMO3HUTCS 3a CUET MOHM3ALMKM WU BO30YXXJEHHS aToMoB. [Ipu sTom
MMEET MECTO MOTePsi KUHETUYECKON SHEPruu alib(pa-4acTUlel Ha €ITUHUIIEC TTYTH,

Ha3bIBaCMasd HOHU3ALMOHHBIMU IIOTCPAMHU. I/IOHI/I33HI/IOHHBIG IIOTCPH anb(ba-

E
qacTull — (d— OLCHHUBAIOT BLIPAXKCHHUCM
el

X
dx ) s | 27

Va
rae E, — KUHETHYECKast SHEPTHUs ab(a-4yacTHIIb;
Vg — CKOPOCTb JBMIKCHUS ajib(a-dacTHIIbL;
ne — KOHOCHTpAOUs 3JICKTPOHOB B BCUICCTBC.

Bonbiiiie MOHU3AIMOHHBIE CIMOCOOHOCTH aib(a-yacTuil O0OyCIOBIUBAIOT

UX HU3KYIO POHUKAIOIIYIO CIIOCOOHOCTD.

Bera-usiydennue — MOTOK 1eKTpoHoB (A~ ) wmm mosurporos (A7), uc-
IIyCKAaEeMbIX BELIECTBOM IIPH pacmnaje paJrO0aKTHBHOrO siapa. bera-dactuusl xa-
paKTepU3ylTCs TEMH K€ MapaMmeTpamu, 4to U anbda-yactunbl. IIpober Gera-
yacTull B Bo3ayxe 10 20 M, B Omosiormdeckoil Tkanu — 10 1 cm. MoHu3anuoH-
Hble TIOTepH OeTa-yacTUIl MEHBIIE [0 CPABHEHUIO C alib(pa-yacTULIaMH, a UX
IPOHUKAIOLIAsl CIOCOOHOCTH OOJIbIIAS.

bera-yacTuupl, mpoxoas 4epe3 BEUIECTBO, B3AUMOJECHCTBYIOT TAKXKE C S1-
pamu BemectBa. [lorepu sHEpruM 4acTUIbl IPHU B3aUMOJCHCTBUU C sIpaMU Be-
[IECTBA HEBEIUKU. DTO OOBSCHSETCS TEM, 4YTO Macca OeTa-dyacTULbl MEHbIIEe
MAaccChl SApa U YUCIIO SAEP B BEIIECTBE BO MHOI'O Pa3 MEHBIIIE YHCIIa HIEKTPOHOB.
[ToTepu 3Heprum Oera-4acTUIIbl MPU B3aUMOJIEUCTBUM C SIIPOM  HA3bIBAIOT pa-

AUAIIMOHHBIMHA TTIOTCPAMU



dE
—( Y OLICHMBAIOT BBIPAKEHUEM
oad.

dx
2
_(d_Ej 5
dx ) 5ad. ’

e mp —Macca OeTa-4aCTUIIbI.

Kpome Toro, 3a cuer 3apsga MpOTOHOB BOKPYT siipa CO3AAETCA KyJIOHOB-
ckoe modje. [log melicTBUeM KyJOHOBCKHX CHJI 3apsDKeHHas OeTa-4acTuila, uMest
MaJIyI0 Maccy, moixydaer yckopenue. CoriacHO KIacCHYECKOH 3IEKTPOINHAMUKE
ar00ast 3apsHKCHHAsT YacTulla, JBMDKYIIASCS C YCKOPEHUEM, U3Iy4aeT JJIEKTPO-
MarHUTHBIC BOJHBI. DTO M3JIYYCHHE HA3bIBAIOT TOPMO3HBIM, a JUTMHA €T0 BOJIHBI
COOTBETCTBYET JUIMHE BOJHBI PEHTICHOBCKOTO U3ITyUYCHHUS.

FaMMa-I/IBHy‘{eHI/Ie — KOPOTKOBOJIHOBOC MAIrHUTHOC H3JIYYCHHC C I[JIPIHOﬁ

pomubl A <107% mxm o0JafaeT SPKO BBIPAKEHHBIMH KOPIYCKYJISPHBIMU CBOW-
CTBaMH, T.€. SIBISIETCS MOTOKOM T'aMMa-KBaHTOB (()OTOHOB), MCITyCKAaeMbIX MPHU

paauoaKTUBHOM pacnaje sapa. JHEprusi raMMa-KBaHTOB (Ey) coctasisieT oT 10

k3B o 5 M»B.
[Tpu mpoxokIeHnn yepe3 OJHOPOAHYIO Cpely Oclia0ieHHe IMydKa TraMma-

H3JIYYCHUA ITPOUCXOOUT 110 SKCIIOHCHIHUAJIBHOMY 3daKOHY

J— .x
I=1Iy-e H7,
rac I 0 — HadaJIbHasA HHTCHCUBHOCTD IIY4Ka,
1 — MHTCHCHUBHOCTDL ITY4YKa ITOCJIC IPOXOKIACHUA CJI0A BCUIC-

CTBA TOJIIUHOM X;

Yz — JIMHEWHBINA KOd(DPHUIEHT ocaabieHus.

[Tornomenue raMma-KBaHTOB B BEIIECTBE OIpEeNsseTCs TpeMs Ipolecca-
MU: GoT0dPPEKTOM, KOMITOHOBCKHM PACCESTHUEM U POXKICHUEM Map 3JIEKTPOH-

IMO3UTPOH B KYJIOHOBCKOM IIOJIC AJpa.



dotorh ekt nMeer MeCTo TpH TPHOTUZUTEITHHOM PAaBEHCTBE DHEPTUU
raMma-KBaHTa E, _s; M CBSI3H DJICKTPOHA C SAPOM aTOMa (JHEPIUH CBSI3U aTOMa
Ejigap )» 1€

f‘fy—éd. = Ajigao .-

B sTom ciydae sHeprus raMMma-KBaHTa TOTJIOMIAETCS aTOMHBIMH 3JIEKTPO-
HaMH, KOTOPBIC MOTYT TIOKUHYTh TIPEIEIbl aTOMa WJIM CMECTUTHLCS Ha APYTHE Op-
outel. B mepBoM ciiydae aToM MepexoauT B COCTOSHUE MOHA, a BO BTOPOM — B
BO30YyKJICHHOE COCTOsTHME. FMIOHOM Ha3bIBalOT aTOM C HEIOCTATKOM HJIH H30BIT-
KOM DJJICKTPOHOB Ha opbOutax. OgHaKO WMOH WM BO3OYXICHHBIA atoM OyneT
CTPEMUTBCSI TEPEHTH B HEHUTPAIbHOE COCTOSIHWE, HCITyCKas MPU STOM KBaHT
PEHTTEHOBCKOTO M3TyUCHUS.

Ecin ff]/_éd_ > Aj4a0 » OCHOBHBIM TIPOIECCOM  TOIJIOMIEHHS TaMMa-

KBaHTOB B BEIIIECTBE CTAHOBUTCS KOMITOHOBCKOE paccesHue. B 3ToMm ciydae
raMMa-KBaHT TepeJlaeT 4acTh DHEPTrUU CBOOOJHOMY JJIEKTPOHY, U3MEHSET Iep-
BOHAYAJILHOE HAIIPaBJICHUE M C MEHBIICH dHEPTUEH MPOJOIKACT ABMKCHUE, H3-
Jydasi 2JIEKTPOMarHuTHYIO HEPTHUI0 Ha OoJjiee JIMHHOM BoJIHE. MIHTEHCHBHOCTH
KOMITTOHOBCKOT'O pacCesHUsI TPOTIOPIIMOHANIbHA YUCITY CBOOOIHBIX JJIEKTPOHOB B
BECIICCTBE.

Ecnu sHeprus ramma-kBanta B 1,02 M»B Oosbiiie 3HEpTHM CBSI3M aToOMa,
TO B KYJIOHOBCKOM IIOJI€ sIIpa TIPH B3aWMOJICHCTBHUY C HUM TaMMa-KBaHTa 00pa-
3yeTcsl mapa: JIEKTPOH-NMO3UTPOoH. OOpa3oBaBIIMECs] AIEKTPOH U MO3UTPOH Te-
PSAIOT CBOIO DHEPTUI0 Ha MOHU3AIMIO aTOMOB BelllecTBa. B ciydae cTOIKHOBEHUS
3JIEKTPOHA C TTIO3UTPOHOM 00pa3yeTcs JBa HOBBIX TaMMa-KBaHTA.

Takum 00pazoM, TPOXOXKIEHUE BCEX PATMOAKTUBHBIX H3IIYYCHHH uepe3
BEILIECTBO MPUBOJNUT K MOHU3ALMHU €r0 aTOMOB. B CBSI3U € 3TUM paguOaKTHUBHBIE
W3JIyYEHUS HA3bIBAIOT HOHU3UPYIOIINMHU.

1.3. leTeKTOPBHI HOHM3UPYIOLIEr0 U3JTYyYeHHUS
OCHOBHBIM 3JIEMEHTOM JIFOOOTO OJI0OKA PETUCTpaIlii KOJIMYECTBEHHBIX Xa-
PaKTEPUCTUK PATUOAKTHBHOTO M3ITyUYCHHsI SBIsETCS AeTekTop. [Ipuniun paboTs

U YCTPOMCTBO JAETEKTOPA OMPEACISIOTCS XapaKTEPOM U pe3yIbTaTOM B3aUMOJEH-



CTBUS BHJIa U3TYUYEHHUS C BEIIECTBOM. J[eTeKTMpOBaHUE PaTUOAKTHBHOTO H3IY-
YEeHHsI OCHOBAHO Ha PETUCTPALMU MPOIECCOB B BELECTBE MPHU MPOXOKIACHUU Ye-
pe3 Hero u3nydenus. K Takum mpoiieccaM OTHOCSITCS: HOHU3ALUS U BO30YKICHHE
aTOMOB BEIIECTBA; CBETOBBIC BCIIBIIIKH; 3aCBEUNBAHNE XUMHUUECKHX PACTBOPOB U
np. OnHako HambOoJee yA00HBIM SIBIIIETCS TIpeoOpazoBaHue nHGopMamuu 00 u3-
JTYYEHHUH B BJCKTPUUECKUE CUTHAIBI.

[lo meToxy perucTpauuu JOETEKTOpPHl pPa3AesOT Ha HOHU3ALMOHHBIE,
CHMHTWUTSIIIHOHHBIC, XUMUYECKUE, PoTorpadudecKue u ap.

HoHHU3aIMOHHBII METO/J OCHOBAaH Ha OOHapyxeHHH 3(pdexTa MoHU3aAUUU
aTOMOB BEII[ECTBA MO JCWCTBHEM HOHU3HPYIOIIEro wm3nydeHus. lIpocteimum
MOHM3AIIMOHHBIM JIETEKTOPOM SIBJISIETCS MOHHU3AIIMOHHAs kamepa. OHa COCTOUT M3
JBYX 3JIEKTPOJIOB, POCTPAHCTBO MEX/y KOTOPHIMHU 3aIOJHSAETCS BO3AYXOM WU
apyrum razom. J{ms oOpa3oBaHUS 3JIEKTPUIECKOTO MO MEKIY SJSKTPOIAMH K
HUM TPHUKJIAIBIBACTCS MOCTOSHHOE HANpPSHXKEHUE OT BHEUIHETO HcTouHuKa. [lof
BO3/ICIICTBEM HOHM3UPYIOLIETO M3JIyYCHUS NPOUCXOAMT HOHM3ALMS BO3TyXa
v rasza. [Ipu Hamu9Iuu S7IeKTPUYECKOTo MOJs B
MOHU3UPOBAHHOM BO3/yX€ WM ra3e BO3HHKACT HANpPaBICHHOE IBYKEHHE MOHOB,
T.e. 4epe3 ra3 MPOXOAHUT IIEKTPUUYCCKUI TOK, HA3bIBAaCMbIi MOHU3AIIMOHHBIM.
W3mepsisi BeMMYMHY MOHHU3AIMOHHOTO TOKa, MOYKHO CYAWTH 00 WHTEHCHBHOCTH
HMOHU3UPYIOUIETo u3nydeHus. VoHM3almoHHbIE KaMephbl MPOCThl U XapaKTepU3y-
IOTCSI BBICOKOM 3(DPEKTUBHOCTHIO PETUCTPAIINH, HO UMEIOT HeIOCTaTKu. Tak, 1y
U3MEPEHHsI TIOJIHOM SHEPTUU MOHU3UPYIOLIEH YacTHIbl HEOOXOAMMO, YTOOBI ee
poOeT IEIMKOM yMECTHIICS B KaMmepe. MoHn3alnoHHbIE KaMephl 1yBCTBUTETHHBI
K TTOMEXaM.

HepnocraTkyn MOHM3aLMOHHBIX KaMEp B 3HAYUTEIBHON Mepe MPeo0JIeHbI B
ra3opaspsAHbIX CueTYMKax. ['a30pa3psaHbIil CUETYMK MPEICTaBIsSET COO0OW Me-
TAJTUYECKUI WM CTEKIITHHBIA LMIMHJIP, MOKPBITHIN BHYTPHU CIOEM MeTalljia, KO-
TOPBIN CIY>)KUT KaToAOM. BJ10osb ocu IIWIMHIpA HATATUBAETCS TOHKAs HUTH (TOJI-

mHoi 10-100 MKM), KOTOpast SIBJASIETCS aHOIOM.



B 3aBucuMocTH OT XapakTepa HCIOJIb3yEMOTO pa3psna CUETUYHMKH pasjie-
JSAIOTCS Ha IPONOPUMOHANIBHBIE M cueTuuku [eiirepa-Mromuiepa. [Iponopumo-
HAJIbHBIM CYETYUK C HECAMOCTOSTEIBHBIM Pa3psAIOM IPU NMPEKPALIEHUHN JEHCTBUS
paZOaKTUBHOTO U3iny4yeHus racHer. Cueruuk I'eiirepa-Mrosiepa — ¢ camocTosi-
TEJIBbHBIM Pa3psiioM, T.€. TOK B HEM MOJIAEPKUBAETCS U MOCIE MPEKPALICHUS JEH-
CTBUS MOHU3UPYIOIIET0 M3Iy4YeHUs. XapaKTEpPHOH OCOOEHHOCTBIO TAKOIO CYET-
YUKa SIBJISETCS HEOOXOAMMOCTh TallleHUs CaMOCTOSATEILHOTO paspsiaa. [ amenue
MPOU3BOJAUTCS MYTEM NMPUMEHEHHUS CHEHHUAIBHBIX JIEKTPOHHBIX YCTPOWCTB WU
myTeM BBOJIa B COCTaB ra3a CIeHUaNIbHBIX T0OABOK.

B Hacrosiee BpeMs HIMPOKOE MPUMEHEHHUE IMOJYYHJIM CUAHTHILISLMOH-
HbIE CUETUMKHU. BeniecTsa, UCIyCKaloIKe CBET MO ACUCTBUEM MOHU3ZUPYIOIIETO
W3JIyYEHUs, Ha3bIBAIOTCS CUUHTHWLIATOpaMU. CIUMHTWUISIIUOHHBIA METOJ peru-
CTpauuy PaAUOAKTUBHBIX H3JIIyYEHHW OCHOBAH HA W3MEHEHUM HHTEHCHUBHOCTH
CBETOBBIX BCIIBIIIEK, BOSHUKAKOIIMX B JIOMUHECHIUPYIOIINX BEIIECTBAX IIPU IPO-
XOKJICHUM 4e€pe3 HUX MOHU3UPYIOLIEro u3iydeHus. KoimuecTBo BCIBILIEK IIPO-
MOPLIMOHAIIBHO MOIIHOCTH J03bl M3JMy4eHHUs. Peruncrpanusi CBETOBBIX BCIBIIIEK
OCYIIECTBIISICTCS] C TIOMOIIBIO (POTOIIEKTPOHHOTO YMHOXKHTENS C PETUCTPUPYIO-
el JIEKTPOHHOU cxeMoil. DOTOAIEKTPOHHBIM YMHOXKHUTEIb MO3BOJISICT PE00-
pa3zoBath Ci1adble CBETOBBIE BCIBIIIKUA OT CLHIMHTHILIIATOPA B OOJIBILINE dIEKTpUYE-

CKHC NMIIYJIbCHI.

2. JTABOPATOPHAS PABOTA
OueHka paaMoaKTHBHOIO 3arpsi3HEHNs] MPOAYKTOB NUTAHMS
U CTPOUTEJIbHBIX MATEPUAJIOB
[lenbs uccnenoBaHuss — OLEHUTh CTENEHb PATUOAKTHUBHOTO 3arpsi3HEHUS
MPOAYKTOB MUTAHUSA M CTPOUTEJIBHBIX MaTEpUaIOB, UCIOJIb3YEMbIX B MpaKTHYE-
CKOH IEeATEJIbHOCTH.
OTarnbl UCCIIEAOBAHUS:
1. O3HaKOMHUTBCS ¢ TCOPETHUYCCKUMH MaTepuajlaMH 10 (POPMHUPOBAHHIO PaJHOAK-

THUBHOCTH.



2. V3yunuTh npuHIUIBI pabOThl TPUOOPOB PaTUOMETPOB, HUCIOIB3YEMBIX IS
OLICHKHU PaJIUOAKTUBHOCTH.

3. IlpoBecTtu u3zmepeHus (POHOBBIX MOKa3aTeNel paguoaKTUBHOCTH (KOHTPOJIB).

4. OnpenenuTs ypOBHU PAAMOAKTUBHOCTH UCCIIEAYEMbIX MaTEPUAJIOB.

5. TlpoBecTu cpaBHUTENBHBIN aHalW3 (DOHOBOM M IKCIEPUMEHTAILHOW paJMOaK-

THUBHOCTH, CACIaTh BbIBOAHI, O(I)OpMI/ITB OTYCT.

2.1. OueHka paaMo0aKTUBHOIO 3arPA3HEHNUS MPOAYKTOB MU TAHUSA
N3MepeHne ypoBHEN paJuOaKTUBHOIO 3arps3HEHUs MPOAYKTOB NHUTAHUS
nposectu ¢ noMouipto pagunomerpa KPBII - 3b.
s aToro:
1. Ucnonwb3ys npuit. 1, uzyunts yctpoiictBo paaunomerpa KPBII — 3b.
2. 3yunTh MOPSA0K MPUMEHEHUS! paAuoMeTpa Mpy U3MEPEHUN 00bEMHOMN
AKTUBHOCTHU PAJAUOHYKJIUIOB B IPOAYKTaX MUTAHUS.
HOPAAOK NPOBEAEHUSA UCCJIEJOBAHUSA
2.1.1. Iloozomoexka paduomempa K pabome u €20 6KJIKOUEHUE
1. Ha mepecuerHom Omoke mpubopa Beikmodatenb CETb, BBIKJI. ycrtanoButh B
nonoxxenne BBIKIJI.
2. IIpoBeputs 3aBoA yacoB kHomnkoit 3ABO/I.
3. Kuonkoii ITYCK yCTaHOBUTB CEKYHIIOMEDP B UCXOAHOE MOJIOKEHUE.
4. Beixmouatens CETbH, BBIKJI. ycrtanoButes B nonoxenue CETb. [lomxkHa 3aro-
pEeThCs CUTHAJIbHAS JIAMIIOYKA U 3aCBETUTHCS JEKATPOHBI.
5. Beiaepxars paIruoMeETp BO BKIIFOYEHHOM COCTOSSHUU 5 MUHYT.
2.1.2. IlIposepums ucnpasnocms paouomempa
1. Ha nmepecuerHom 6soke BoikiodaTenb [TPOBEPKA, PABOTA ycraHoBuUThH B
nonoxxenne [IPOBEPKA.
2. Haxatp kHonky IIYCK. Yepe3 10 cekyHI HOBTOpPHBIM Ha)XXaTUEM 3TOM XKe
KHOIIKM OCTaHOBHUThH CEKYHJIOMEp U NepecueTHyro cxemy. KoimuecTBo 3apeructpupo-

BaHHBIX JIEKATPOHAMU UMITYJIbCOB JOJKHO ObITh paBHO 1 000 + 30.



[Ipumeuanue. /Jis 6onviueti mounocmu modxicho ysenruuums épems usmepenust 0o 100
CEKYHO, M0o20d KOIUYeCma0 3apecucmpupo8anHubix UMnYIbco8 001cHo ovims 10 000 £ 300.
2.1.3. Onpeoenumsb coocmeennwvlii hoH 0;10Ka 0emeKmupoeanus
(KOHTPOJIBHOE U3MEPEHHUE)
s aToro:
1. Beixmouatens [TIPOBEPKA, PABOTA ycranoButs B nonoxenne PABOTA.
2. Ilyctyro KroBeTy MOMECTUTh Ha BEPXHIOIO MOJIKY AeprKaTeis MoJ padbodee OKHO
JETEKTOpa.
3. Haxatp kHonky [IYCK. Uepe3 5 MUHYT OBTOPHBIM Ha)KaTUEM 3TOU 7K€ KHOIIKH
OCTaHOBUTH CEKYHJIOMEpP M MEPECUETHYH cxeMy. KonamyecTBo 3aperucTpupOBaHHBIX

JICKaTPOHAMH MMITYJIbCOB 713, OyIEeT PaBHO HYHCIy HMIIYJIbCOB, PETHCTPHPYEMBIX pa-

AUOMCTPOM OT BHCIHIHCTO I'aMMa-U3JTIyUCHUS].

4. PesysnbTaTsl H3MEPCHUH 713, 3aHECTH B TaOI. 1.

5. TloBtopHbiM HaxkaTuem kHomkH ITYCK cekyHaomep U nepecueTHyIo cXemy Iie-
PEBECTH B UCXOJHOE MOJIOKEHHUE.

6. 110BTOpHTB I1.3 HE MCHEE 3 pa3, PETHCTPUPYs PE3yJIbTaThl H3MEPCHHiA 714, B TaOIL. 1.

7. PaccuuTarh Cpe/IHIOI0 (JOHOBYIO CKOPOCTH CUeTa Ay, 10 (opmyIie
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Tabmuma 1
Pe3ynprarsl u3MepeHun
Bun uzmepenus Howmep T,c n; A,c!
3aMmepa
1
®oH 2
3
1
[Tpo0a 1 2
3
1
[Tpoba 2 2
3




Tac K — KOJIMYCCTBO BBITIOJIHCHHBIX 3aMCPOB;

T — BpeMsi UBMEpEeHUs (POHA B CEKYH/Iax;
ngi — KOJIMYECTBO HMMITYJIbCOB, 3apETUCTPUPOBAHHBIX B 1-M
3amepe.

[Ipumeuanue. Eciu no pezyromamam usmepenuii gpona e2o 3nauenue Gyoem 6onee

-1
2,lpacnada 6 cexyHoy (¢ ), mo 6HympeHHUue NOBEPXHOCMU CEUHYOBO2O OOMUKA U KIOBemd NOO-

Jgeacam 06361101’[1/[6611/;1/[1/[.

2.1.4. H3mepumsv 00beMHYI0 AKMUBGHOCHIb PAOUOHYKIAUOOE 8 NPOOAxX
numanus
Jlns aToro:
1. KroBery ¢ npo0Ooii MOMECTUTh B CBUHLIOBBIN IOMUK Ha BEPXHIOIO MOJIKY JIepiKa-
TeNs Mol paboyee OKHO JETEKTOpA.

[Ipumeuanue. Memoouka usmepenus akmusnocmu npodbl MAKas dice, Kaxk u coocm-
8eHH020 (hoHa OIOKA OemeKmUpPOBaHuUsL.

2. TlpousBecTu He MEHEE TPEX 3aMEPOB AKTUBHOCTHU HMCCIIEyEMOU TTPOOBI, peTUCT-

pHpYS TIOJTyYEHHBIC KOIMYECTBA UMITYJIECOB 71, B Tabm. 1.

3. PaccuuTarh CpeAHIO CKOPOCTh cueTa A,, Hd ucciaeayemMou npoosl mo dop-

np
myie (1.1), T.e.

lnp K. T Znnpl

4. Tlo pe3ynbraTaM H3MEpPEHUN paccuuTaTh OOBEMHYIO AKTHUBHOCTH MPOOBI IO

bopmyie
Mpp — A

np
A=

rae R — 4YyBCTBUTEIBHOCTh pAJAMOMETPA; B JAHHOM CIllydyae OHa paBHa
R=1,2-10" 1/(c-Ku) wmu R=3,2-10"* n/(c-BK).
HpI/IMeHaHI/Ie. Yyecmeumenvrocms paouomempa npu usmepenuu 00beMHol aKmue-

Hocmu npob onpeoensemcs no npui. 2.



5. Pe3ynbTaThl pacueToB CBECTHU B TaOII. 2.
Tabauma 2

Pe3ynpTaThl pacueToB 00bEMHOM aKTUBHOCTH MPOO

Bun Ays
My = Mgy R ©

IpOOBI Hopma dakT

6. Ilo mpun. 3 onpenenauTh 3HAYEHHS JTOMYCTUMBIX YPOBHEW COJEpKaHHs pajivio-
HYKJIUJOB B IHIIEBBIX HMPOAYKTaX W IIOJYYECHHBIE IAHHBIE 3aHECTU B TaON. 2 (A,
HOpMa).

7. llomydeHHbIE pe3yJbTaThl pacdeToB A,; CPaBHUTH C JOIYCTHUMBIMU YPOBHSIMHU
COJIEp’KaHUs PAIMOHYKIIUJIOB B MUILEBBIX MPOAYKTaX (mpwi. 3) U cAenaTh BBIBOABI O
MPUTOJIHOCTU MPOAYKTOB MUTAHUS.

2.2. OueHKa paJOaKTHUBHOIO 3arPSAA3HEHUS CTPOUTEILHBIX MATEPUATIOB
OLeHKy paJuOaKTUBHOIO 3arps3HECHUS] CTPOUTEIbHBIX MaTEpHaJOB MPO-
BECTH ¢ noMolbto paguomerpa PYIT 91 «AJAHN».
Jli1st aTOTO:
1. Ucnonwe3ys npuin. 4, u3yduTh ycTpoiicTBo pamuomerpa «AJJAHWM» u
IpaBuUia €ro dKCIUTyaTalluu.
2. 3yunTh METOAUKY NMPUMEHEHHS paJdoOMeTpa MpU U3MEPEHUH OO0BHEM-

HOM aKTUBHOCTHU PaaIuOHYKIIMAOB B CTPOUTCIIBHBIX MaTCpHaJIaX.

2.2.1. Iloozomoeka paduomempa K pabome u usmepenue

coocmeenno20 camma-ghona

1. BxirouuTs pauoMeTp B CETb.
2. Haxarp kHonky CETD Ha nepenneil manenu npubopa. 3ByKOBOM CUTHAI U UH-

nukanus «O» Ha [ POBOM TabJI0 CBUIETEILCTBYIOT O TOTOBHOCTH MpUOOpa K padoTe.

2.2.2. H3mepums cob6cmeeHHblil 2amMma-hoH c6UHU 08020

3auiumHo20 IKpana c Klogemoiu

Jli1s1 aTOTO:




1. 3anoaHUThH KIOBETY YHCTOU BOJIOU.

2. KioBeTy ¢ BOJOW YCTAaHOBUTHh B CBHUHIIOBBIM KOHTEHHEP U 3aKPHIThH
KPBIIIKY.

3. IlocnenoBarenbHo Haxkath kHonku @OH u Bpems uzmepenus 2 MUH
unu 20 MUH. Ilpu 3TOM HajJ KHONIKAMU 3aroparoTCs CBETOAMO/IbI. BhlnosHeHue

KOMaHBI ITOATBECPKAACTCA 3BYKOBBIM CUT'HAJIOM.

[Ipumeuanue. B npoyecce usmepenusi ha mabio uHOUYUPyemcs. 0Opammblil OMcyem

spemenu 6 cekynoax (om 1 200 oo 0000). Oxonuanue uzmepenuss ROOMEEPHcOaemcsi 36YKO8bIM
cuenanom. Ilo okonvanuu 2 unu 20 mun Ha madio eviceeuusaemcs pe3yibmam usmepenus ¢o-

Ha 8 eQuHUYax ckopocmu cuema (kKbx/n).

4. BriBecTu pe3ynbTaThl u3MepeHus (GoHa Ha Tabno. s yero HakaTuem
kuonku L[E3NUM-137 uwmun KAJINM-40 OCYIIIECTBUTH BBIBOJI PE3YJIHTATOB M3MeE-
peHus Ha TabJIo A1l COOTBETCTBYIOMIETO PaIMOHYKIH/IA.

5. Pesynbrarel u3mepenus (oHa 3anucarb B Ta0II. 3.

[IpumedaHue. Pesyrvmamel usmepenus ona Xpawsmcs 6 Namsimu MUKpoRpoyec-
copHozo ycmpotiicmea paouomempa. Ilpumenenue pezepenoco numanus 6 npubope uckiovaem

npoyeoypy pecucmpayuu pona nepeo HauaioM HO8020 YUKIA U3MepEeHUll.

2.2.3. H3mepumsv 00vemMHy10 AKMUGHOCHb PAOUOHYKIUOO08

6 npoﬁax cmpoumeibHblx Mmamepuaioe

Jli1s1 aTOTO:
1. YcraHoBUTH KIOBETY € IPOOOI B CBUHIIOBBIN KOHTEMHEP U 3aKPBITh KPBIIIKY.
2. Haxatp xkHonky [TPOBA u onHy u3 kHOnok BpemeHu uzMepenus 2 MUH wnmn
20 MUH. IIpu 3TOM M3MEpEHNE AKTUBHOCTH PAAUOHYKIUAOB BENETCS IO BYM KaHa-
nam: IIEBUN-137 u KAJIU-40.
3. OkOoHYaHHE M3MEPEHUN NOATBEPKIACTCS 3BYKOBBIM CUTHAJIOM M WHIUKALMEH
pe3yJIbTaTOB U3MEpEHUs Ha Tabyio B Kbk/1.

4. Pe3ynbTaThl N3BMEPEHUI 3aIUCaTh B TA0JI. 3.



5. U3mepeHHy0 00bEMHYIO0 aKTUBHOCTh MEPECUUTATH B YAEIBbHYIO aKTUBHOCTH IO

dbopmye

rne  Ag; — yAenbHas akTUBHOCTb, KBK/KT;

A;; — oObeMHas aKTUBHOCTb, KbK/11;
g  — YIEIbHBIA Bec MaTepuaia npoobl, KI/1 (yKa3aH Ha KPBIIIKE KIOBE-

ThI).

Ta0Omuna 3

Pesynprarel uzmepenuit

Bu OO6neMHast akTUBHOCTH (KbK/11)
i ®ouH ITpoba Hopwma

&
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6. OLEHUTH CTENEHb PAJMOAKTHUBHOIO 3arpsA3HEHHs] HCCIEAYEMbIX MATEpUasOB.
Jlig yero (akTUyecKkoe 3HaUCHHE aKTHMBHOCTU HCCIIEIYyEMbIX CTPOMUTEIbHBIX MaTepua-
JIOB CPaBHUTH C MPEJEIbHO JOMYCTUMBIM YPOBHEM (HOPMOI) COIEpKaHUs PaHOHYK-
AUA0B (IIPUIL. 5) U cAeNaTh BBIBOJBI O IPUTOJHOCTH MAaTEPUATIOB.

Conep:kanue oT4yera nmo JadoparopHoii padore

1. HaumenoBanue 1abopaTopHOil pabOTHI U €€ 1Ieb.




2. Tabnuupl ¢ pe3ynbTaTaMu U3MEPEHUIN U PACUETOB.

3. BpIBOJBI O MPUTOJHOCTH KOHTPOJHMPYEMBIX MPOAYKTOB IUTAHUS U CTPOUTEINb-
HBIX MaTEPHUAJIOB.

KOHTPOJIBHBIE BOITPOCHI

Bubl KOCMUYECKUX U3IIyYEHUN U UX COCTaB.
IlyTn moctymieHus paguoHyKIMA0B B OPTaHU3M YEIIOBEKA.
Buapl HCKyCCTBEHHBIX UCTOYHUKOB PaJIHALIUH.
Kaxkne BemiecTa Ha3pIBalOTCA PAAUOAKTUBHBIMU ?
Yro xapaKkTepu3yeT U MOKa3bIBAET MOCTOSIHHAS BPEMEHHU pacnaga?

JaiiTe ornpezenieHue rnepuoa rnoxypacnajia.

L e

UTto XapakTepHu3yeT akKTUBHOCTD BEILIECTBA U YEM OHA ONPEAEIACTCS ?

8. Ilepeuncnure enUHULIBI U3MEPEHUSI 0OBEMHOM, TOBEPXHOCTHOM U YIEIbHOU aK-
TUBHOCTH.

9. UTO MOHMMAIOT MO HOHU3UPYIOLIUM U3IIyYEHUEM?

10.ITepeuriciire OCHOBHBIE BU/IbI M3ITyUYEHUIN PAIMOAKTUBHBIX SIIEP U UX [TApaMETPBL.

11.YT0 NOHUMAIOT 1O MOHU3ALMOHHBIMU NOTEPSMU U OT KaKuX (PaKTOPOB OHU 3a-
BUCST?

12.YT10 Takoe TOPMO3HOE UBIIYYEHUE U B UEM €T0 CYIIHOCTh?

13.YcnoBue, npu KOTOpOM UMeeT MecTO (HhOTO3PPEKT nMpu B3aUMOACHCTBUM raMMa-
KBAHTOB C BEILIECTBOM U €r0 CYIIHOCTb.

14.YcnoBue, nmpu KOTOPOM MMEET MECTO KOMITOHOBCKOE pacCEsiHUE MPU B3aUMO-
JEMCTBUU TaMMa-KBAaHTOB C BEIIECTBOM U €r0 CYIIHOCTb.

15.YcnoBue, mpu KOTOPOM UMEET MECTO 00Opa30BaHUE MAP «IJIEKTPOH-MIO3UTPOH» B
KYJIOHOBCKOM IOJI€ 1/Ipa U €r0 CYLIHOCTb.

16.CyniHOCTh MOHU3AIMOHHOTO METO/Ia PETUCTPALIMU MOHU3UPYIOIINX H3TyUYECHUI.

17.JocTonHCcTBa M HEAOCTAaTKU cueTunKOB I elirepa-Mrosepa.

18.CyImHOCTh CHMHTWLISILUUOHHOIO METOJA PErUCTPALMH HOHU3ZHPYIOLIUX H3IIyde-

HUU.
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1. Acaenok U.C. u ap. Pagunanmonnas 6e3onacHocTh: Yueb. nocodue. MH.:
BI'YUP, 2000.
2. TexHHUYECKHE OMMCAHUS U MHCTPYKIIUH TIO IKCILTyaTaIlMU PaJuOMETPOB

KPBII-3b, PYT 91 «<AJJAH».

HPUJIOKEHUSA
[Tpunoxenue 1
YcrpoiicTBo u npuHnun aeiicreus paguomerpa KPBII-3b

Pamunomerp KPBII-3b npennasnaden s uaMepeHus 00beMHONW aKTHBHO-
CTU PAAUOHYKIUIO0B, COICPKAIIUXCS B CHIITYYUX U )KUIKHAX BEIIECTBAX.

OreHka paanoaKTUBHOCTH 00pasiia OCYIIECTBISETCS IMyTEM OIpPEaeIeHUs
KOJIMYECTBA MPOUCXOIAIINX aKTOB paciajia paJloHyKIHUI0B B €r0 00beMe 3a OIl-
peleseHHbI UHTEPBal BPEMEHH C MOCEAYIONIEH MOMpaBKo MOJy4eHHOTO 3Ha-
YeHUsl Ha JUTUTEIBHOCTh 3TOTO BPEMEHHOTO WHTEpBaa U 00beM mpoObl. DakT
pacnaza GUKCUPYETCs MyTEeM PErUCTpAlMK UCITyCKAEeMbIX MPU pacriajie YacTull U
KBaHTOB, a PaJIMOAKTUBHOCTh 00pa3La ONpeaeiseTcsi CKOPOCThIO UX CYETa.

CtpykTypHas cxema paauoMerpa (CM. PUCYHOK) BKJIIOYAET B ce0sl: JETEK-
top (), Taiimep (T), ycTpoiicTBo cranmaptuzanuu u orbopa (YCO), cueTunk
uMiyiascoB (CU), unaukarop (M).

JletekTop obOecneunBaeT mnpeoOpazoBaHue HHPOPMAIMKA 00 U3IYYECHUU
poObl B DJIEKTPUUECKHE CUTHANIBI. B KauecTBe JeTeKTopa MPUMEHSIETCSl CUETUUK
['erirepa-Mrosepa, 3aKJIFOYCHHBIM B CBUHIIOBBIA JOMHK JIJI1 CHUYKCHUS BIVSTHUS
BHEITHEro ramMmMa-u3nydeHusi. CoOCTBEeHHBIM (OH CcUEeTYMKA HE MPEBBIIACT

2,1 pacmaz B cexyHny (c).

[Ipoba | YCO

CHu "




BpemenHoli uHTEpBai, B T€UEHHE KOTOPOTO MPOU3BOJAUTCS PETHCTpAIlUs
UMITYJIbCOB JIETEKTOpA U3yUEHUM, 3a]1a€TCsl TAUMEPOM.

YCTpolCcTBO CTaHAapTU3aMK U OTOOpa TPeoOpa3yeT CUTHANBI, MOCTY-
NUBIIKME B TEUCHUE MHTEPBAJIAa BPEMEHHU U3MEPEHUS OT YCTPOMCTBA IETEKTUPOBA-
HUS, B UMIYJIbChl CTAHJAPTHON aMIUIUTYbl U JJIWUTEIBbHOCTH, MIEpeaaBas ux Ha
CYETUMK UMITYJIbCOB. [loMydeHHBIN pe3ynbTaT 0TOOpaXkaeTcsi Ha TabJI0 WHIMKA-
Topa.

OcHOBHBIM MH(OPMALIMOHHBIM MTAPAMETPOM MPU PETUCTPALIUU AKTUBHOCTH
BEILIECTBA B PAJUOMETPE CIYKUT CKOPOCTh CUETa BJIEKTPUUYECKUX HMITYJIHCOB

HJIN UHTCHCHUBHOCTD ITIOTOKA MOHU3UPYIOIICTO U3JTYUYCHUA.

[Tpunoxenue 2

quCTBHTeJILHOCTL paauoMeTpa npu u3SMEPEHUMN 00beMHO AKTUBHOCTH

npoo
UyBCTBUTEIIBHOCTH PaIMOMETPA
B 5 KPBII
U7 IpoObI I I
c- bk c-Ku
Msico ¥ MSICHBIE TIPOJTYKTBI, MOJIOKO
¥ MOJIOYHBIE TTPOJIYKTHI, PbIOa, MTH-
y 3,2-10 * 1,2-10
11a, MyKa, XJe0, sifia, KOpHEIJIO kI,
0000BEIE, COKH
®pyKThI, SATOJBI, OBOIIM, MHUIIEBAs
3€JIeHb, TPaBbl, CEHO, IPUOBI, KOM- 52.10 ¢ 1.9-10’
Ooukopma, yai
Bona mwmrtheBas (BogompoBOAHAS,
3,210 * 1,210
KOJIOJIe3HAas )




[Ipunoxenue 3

BpemeHnHble 10nyCTHMbIE YPOBHH COAEPKAHUS PATMOHYKJIUA0B B MUIIEBbIX

NMpoAYKTax U NUThLEeBOM BOJ€, YCTaHABJIUBAEMbIC B CBSI3U C aBapneifl Ha YA-

2C
No
1/ HaumenoBaHnue npoaykra Ku/kr, Ku/n bx/kr, bx/n
i
1 2 3 4
Le3uii-137
1 Bona nutneBas 5.1071° 18,5
5 Mosoko ¥ MOJIOYHasg IIpo- 3.10” 111
TYKITUS
3 Msico 1 MsCHBIE IPOYKTHI 1,6-10°° 600
4 Kaprodens 1 kopHerioabt 1-10°® 370
5 X711e6 u xJ1e00MPOAYKTHI 5.10” 185
6 Myka, KpyIibl, caxap, MeJ 1-10°® 370
OsBoty, cagoBble QPPYKTH U
7 ArOJbI, TUKOPACTyIIUE Sro- 510" 185
TTBI
OkoH4aHue npu. 3
1 2 3 4
8 ['pulw1 cymmensie 1-107 3700
[Ipoune MPOAYKTHI THUTAHUS
9 B TOTOBOM ISl ymoTpeoOJie- 1-10°® 370
HUSl BUJIE
Ctponnuii-90
1 Bona nmutheBas 1-10" 0,37
2 Mo0KO HaTypaJIbHOE 1-10"° 3,7
3 X11e0 1 xJ1e00MPOTYKTHI 1-10° 3,7
4 Kaprodenn 1-10"° 3,7
JleTckoe mnMTaHUE BCEX BH-
5 JI0B, TOTOBOE K ymoTpeodJie- 510" 1,85
HUIO

[Tpunoxenue 4

YcrpoiicTBo M npuHIun aeiicreus paaguomerpa PYI' 91 «AJTAHW»

INamma-panuomerp «AJJAHW» npennaznavuen s u3MepeHus: 00bEMHOMN

aKTUBHOCTH PaAUOHYKIUAOB 1e3usi-137 u kanus-40 B 3arpsA3HEHHBIX PaAUOHYK-



JUAaMH TIpo0ax MPUPOJTHOTO MPOUCXOKACHUS (CTPOUTEIBHBIX MaTepuanax, Iu-
IIEBBIX MPOJYKTaX, BOAE U JP.).

[IpuHIMn AEMCTBUSI paluOMETpa OCHOBAH Ha MCIOJIb30BAHUU CIUHTUILIIS-
TUOHHOTO 3¢ (deKTa, TPU KOTOPOM CBETOBBIC BCIIBIIIKH, BO3HHKAIOIINE B KPH-
CTaJUIe-CHUUHTUIUIATOPE MPHU MONAJaHUU B HETO raMMa-KBaHTOB, PETUCTPUPYIOTCS
dotomerekropom. [lo unciay 3aperucTpupoBaHHBIX B €IUHUILy BPEMEHU CBETO-
BBIX HMITYJIbCOB OIPENIENSACTCS NHTEHCUBHOCTh T'aMMa-U3JIyY€HHUsI B HCCIEdye-
MOM 00pa3siie B eIMHUIIaX O0BEMHOM akTUBHOCTH (BK/i).

CBeToBbIE BCIBIIIKH, BO3HUKAIOIINE B CUUHTWIISATOPE, Y€pe3 CBETOBOJL
nonaaarT Ha GOTOKATOJ (POTOINEKTPOHHOIO YMHOXKHUTENS U MPEeoOpa3yroTcs B
ANEKTPUUYECKUE UMITYJIbChI, KOTOPhIE MOCJE YCUJICHHS TOJIal0TCA B YCTPOIMCTBO
CEJEKINHU. YCTPONCTBO CENEKIMH MPOU3BOAUT COPTUPOBKY HMITYJIBCOB MO HUX
aMIUTUTYJ]aM TIPOIIOPIIMOHATIEHO YHEPTUU PETUCTPUPYEMBIX FaMMa-KBaHTOB.

MukponpoieccopHoe YCTPOUCTBO 00pabOTKU yIIpaBisieT paboToil ycTpoii-
CTBA CEJICKIIUH U BBIYHUCIISIET KOJTUYECTBEHHBIE XaPAKTEPUCTUKN NOHUZUPYIOIIETO
U3JIy4YEHUs, 3a]1aeT PEKUM PadOThl pAIMOMETPA U UHAUIIUPYET Ha TaOJIO Pe3yiib-

TaTbl UBMCPCHUA.

[Ipunoxenue 5
IIpenenbHo JonMycTHMbIE YPOBHH Y/A€IbHOH AKTUBHOCTH B
CTPOMTEJbHBIX MaTepHagax

VYienbHas aKTUBHOCTb €CTECTBEHHBIX PAJAMOHYKIHIOB B CTPOUTEIIBHBIX
MaTepHraliax He J0JKHA MPEBbIIATh:

a) JJisl MaTEepUaJIoB, UCIIOIb3YEMbIX BO BHOBH CTPOSIIIIUXCS KHUJIBIX U OO0IIIe-
ctBeHHbIX 3manusx (1 kmacc) — 370 br/kr;

0) JUIsi MaTepuasoB, UCIOIb3YEMBIX B JOPOKHOM CTPOUTEILCTBE B Mpejie-
JaX TEPPUTOPUU HACEIEHHBIX IMYHKTOB U 30H MEPCHEKTUBHOW 3aCTPOUKH, a TaK-
K€ TIpU BO3BEJICHUU TIPOU3BOJICTBEHHBIX coopyskeHui (2 kimacc) — 740 br/kr;

B) JUIsl MaTEPHUAJIOB, UCIIONB3YEMBIX B JOPOKHOM CTPOMUTENLCTBE BHE HACE-

JeHHbIX MyHKTOB (3 kimacc) — 1 350 br/kr.
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