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1. KPATKHE CBEJIEHHUSI Ob HCTOYHUKAX HOHU3UPYIOIIUX U3 JIY-
YEHUN

PagmanronHas omacHOCTh 0OYCIIOBIIEHA BO3JEHCTBHEM Ha OKPYKAIOIIYIO
Cpely MOHH3UPYIOIINUX U3JTYYCHHH, KOTOPBIC COCTABJISAIOT YaCTh OOIIEr0 MOHATHS
paouayus (nat. radiatio — U31y4eHHE), BKIIOYAIOIIETO B ce0s pPaguOBOJIHbBI, BU-
JTUMBIHA CBET, YIbTPa(HOICTOBOC U HH(PPAKPACHBIC N3ITyUCHHS.

Pasputre xu3HN Ha 3eMJjie BCceraa MPOUCXOIUIIO MO BO3JCHCTBUEM ecTe-
CTBEHHOTO paJHalioHHOro (hoHa OKpyxkaromieil cpensl. [loaToMy ecTh ocHOBa-
HUE T0JIaraTh, YTO JKUBBIE OPraHU3MBbI JOCTATOYHO XOPOUIO ITPHUCIOCOOJICHBI K
BO3JICHCTBHIO PA3JIMYHBIX BUAOB paUalldd, MPHU YCIOBUHU, YTO €€ YPOBCHb HE
CIMIIKOM BBICOK. [To 3TO# mpuyrHE YpOBHU OOJIYYCHHS YEIOBEKa OT €CTCCTBEH-
HOTO (poHA cimy)aT 0a30i MpU CpaBHECHUHU OOJIYUYCHHUS OT HCKYCCTBEHHBIX UCTOY-
HUKOB HOHU3HPYIOIIETO U3TYUICHHS.

EctecTBeHHBII (OH 00YCIOBICH KOCMHUYECKUM U3JTYICHHEM M H3JTYYCHUEM
€CTECTBEHHO pacCIpeIeICHHBIX TPUPOIHBIX PaTHOaKTUBHBIX BEIICCTB (B TOPHBIX
nopojiax, mouse, armocdepe), a Takke B TKaHAX deioBeka. KocMuueckoe u3iry-
YeHHEe TOJIpa3feliaeTcss Ha epBUYHOE (TIOTOK MPOTOHOB U alb(a-4acTwil, morma-
JAIOIIUX B 3eMHYIO KOPY U3 MEX3BE3AHOTO MPOCTPAHCTBA) M BTOPUIHOE M3ITyUe-

HHUC B pE3YyJIbTATC NOHU3AIMX BO3AYIIHBIX CJIOCB aTMOC(I)epBI.

Ecmecmeennwtit ¢hon co3naer Buemnee (~ 60%) u BuyTpennee (~ 40%)
o0nyueHus. BHenrHee — 3a cyeT BO3JACHCTBUSA HA OpraHU3M W3JTyUYCHHH OT BHEIII-
HUX TI0 OTHOIICHHUIO K HEMY HCTOYHUKOB (KOCMHYECKOE M3TyUYCHHUE B €CTCCTBEH-
HBbIE PaJHMOHYKINIBI B TOPHBIX MOpoaaX, Mmouyse, arMochepe). BHyTpenHee — 3a
CYET BO3JICHCTBHUS HA OPraHW3M W3JIYYCHHH PaJMOHYKIIMIOB, HAXOIAIIUXCS B OP-
ranu3Me (kamii-40 1 paIMOHYKIIUIBI CEMEHCTBA ypaHa U TOPHS ), TOCTYIAFOIIHNX

B OpraHuU3M C BO3OYXOM, BOI[OfI, HI/IHleﬁ.

MOoOINIHOCTh 103bl €CTECTBEHHOTO (DOHA 3aBHUCUT OT BBICOTHI HAJl YPOBHEM
MOps, IIUPOThl MECTHOCTH, akTUBHOCTH ConHua. I[log maHHBIM HCCIEI0BAHUN
CyMMapHasi MHAuUBHUAYyaJIbHAs 3G dEeKTUBHAA 032 00Jy4eHUSI OT €CTECTBEHHOIO

(oHa Ha ypoBHE MOPsI JIJIsl HACEJIEHUS Halllel cTpaHbl cocTaBiseT 1 M3B/roa.



Bropas cocraBnsiomas GoHoBoro o0iyuyeHus jiroAeil o0ycioBieHa ecTe-
CTBEHHBIMH PaIUOHYKIIUJIAMH, CBI3aHHBIMU C JOOBIYCH MOJIE3HBIX HUCKOMAEMBbIX,
WCIIOJIb30BaHUEM CTPOUTEIBHBIX MAaTEPUAIOB, COKUTAHUEM HCKOTIAeMOT'0 TOILINBA
(yrnst), MUHEpaldbHBIX YAOOpPEHHM, CoJepk alluxX PaguOHYKIUIbI YPAaHOBOTO H
TOPUEBOTO Psifia, KOTOPbIE B CyMMe (POPMUPYIOT MEXHO2EHHbLI PAOUAUUOHH LI
¢on, namomuii CyMMapHYIO WHIUBUAYAIbHYIO 3()(PEeKTUBHYIO 103y 00JydeHUS
1,05 m3B/Tox.

Tperbs cocraBnstonias (GpOHOBOTO OONIYUEHUS — UCKYCCHGEHHbL (HOH,
00yCJIOBJICHHBI HMCKYCCTBEHHBIMU HMCTOYHHMKAMH, CO3JIaHHBIMH  UYEJIOBEKOM.
31ech HauOOIBITUN BKJIAJ BHOCIT PEHTIC€HOAMArHOCTHUECKHAE OOJyUYCHHUS B Me-
JTUIIMHE, KOTOPBIC TalOT To/10BYIO 3¢ dekTuBHYIO 403y 1,4 M3B.

Karactpoda na UepHoObuibckoit ADC pe3ko n3MeHusa CI0KHUBIITYIOCS CH-
TyaIuio 1no (GopMUpOBaHUIO PAAUAIIMOHHOTO (POHA. Y CHIIMIIACh OACHOCTh OoJee
IIUPOKOTO BHYTPEHHETO 3arpsA3HEHUs] OpraHu3Ma paguoHYKIUIaMU, TOCTYIAl0-
IIUMU C TPOJYKTaMU THUTAaHUS, MUTHEBON BOJOH, IPYTMMH MaTepuajaMU, YTO
TpeOyeT U3yUEHHUS METOI0B PAAMOMETPUUECKOTO U JJO3UMETPHUUECKOTO KOHTPOJIS
yKa3aHHBIX HICTOUHUKOB PAAUOHYKIUIOB.

1.1. PaauoakTMBHOCTH

YcToiyuBOCTh ATOMHOTO s/ipa 00YCJIOBJIEHA JCHCTBYIOIIUMH MEXIY HY-
KJIOHAMH SIJICPHBIMU ~CHJIaMH TIPUTSOKEHUS. DTH CUIIBI B TIpeJiesiax pazMepa sapa
BO MHOT'0 pa3 MPEeBOCXOJIAT KYJIOHOBCKHE CHJIbI OTTAIIKWBAHUS OJUHAKOBO 3apsi-
KEHHBIX YaCTHUIl — MPOTOHOB. OJHAKO y HEKOTOPHIX AJIEMEHTOB SIJICPHBIC CHIIBI
MIPUTSKEHUSI HE CIIOCOOHBI 0OECIEUUTh MOJIHYIO YCTOWYUBOCTH sifep. Beaeact-
BHE 3TOT'0 TAKUE AJIEMEHTHI CTAHOBSITCS PaIUOAKTUBHBIMHU.

PannoakTUBHOCTh — 3TO CBOMCTBO HEYCTOWYHMBBIX aTOMHBIX SIIEP JaHHBIX
XUMHUYECKUX 3JIEMEHTOB CaMOIIPOU3BOJIBHO TMPEBpalIaThCs B sApa aTOMOB JIPY-
TUX XUMHUYECKUX 3JIEMEHTOB C MCIYCKaHHUEM OJHOTO WMJIM HECKOJbKUX MOHU3H-
pytoiux gactuil. [Iporecc Takoro COHTAHHOTO SIACPHOTO MPEBpaIlleHUs Ha3bl-

BacTCA paduoakm UGHDBIM pacnac)o.zn .



PannoakTHBHOCTH MOXET ObITh €CTECTBEHHOW M MCKycCcTBeHHOW. Ectect-
BEHHOW HAa3bIBAECTCS PAJAMOAKTHBHOCTh HEYCTOMYMBBIX INPUPOJHBIX HM30TONOB —
TSDKENBIX SJI€p AIEMEHTOB, PACIIONIOKEHHBIX B IEPUOIUYECKON TaOIUIIE 32 CBUH-
oM (Z>82). MckyccTBEHHOM HA3bIBAETCS PaJMOAKTHUBHOCTH HM30TOIOB, MOJIY-
YEHHBIX B SAEPHBIX PEAKTOPAX, HA YCKOPUTEISX, IIPU AIEPHBIX B3pbIBAX.

Camonpoun3BONIBHBIN pacnaj aTOMHBIX SII€P CONPOBOKIAETCS UCIYCKAHU-
€M TaMmma-iiyuyeld, HEHTpPOHOB, anbda-, O6eTa- U APYruX YacTHUll. YMEHbIICHHUE

qucjia paauoOHYKIWA0B B BCHICCTBC IMPOUCXOJAHNT IO SKCIIOHCHIIHAJIbHOMY 3aKOHY
N=Ngy-e*, (1)
rae N —4uciio paluOaKTUBHBIX siIEp HA BpeMs ¢

N — 4uCII0 paJUOAaKTUBHBIX AP B MOMEHT BpeMeHu ¢ = 0;

A — mocrosiHHas BpEMEHHU pacnaja.

[locTosiHHAs pacmana xXapakTepu3yeT BEPOATHOCTh pacmaja paguOaKTUB-
HBIX sJIep 3a €AUHUILY BPEMEHHU, a TAKKE MOKa3bIBAET MPOIOKUTEIBHOCTD JKHU3-
HU paJuOHYKIH/IA.

CxopocTh paMOaKTUBHOTO pacmajaa MPUHATO XapaKTepU30BaTh MEPUOIOM
nonypacnana (T,,). [lepuoa monypacnaga — 3To BpeMsi, B TEUEHUE KOTOPOT'O UC-
XOJHO€ KOJMYECTBO SAEp AAHHOTO BEIECTBAa pAacMajaeTcs HamoJIOBUHY, T.€.

N=Ny/2. Cpasp Mexny T, u A BbeiTekaeT u3 BbpaxeHus (1). Eciam
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[Tepuonbl mosypacnaaa y pa3jddHbIX paJMOAKTUBHBIX f/Ipax BECbMa pas-
JIMYHBI — OT J10JIEW CEKYH/IbI 10 COTEH ThICSY JIET.

Uucno pacnagoB siAep JaHHOTO BEILIECTBA B €AUHUILY BPEMEHU XapaKTepH-
3yeT aKTUBHOCTh BEHIECTBA. AKTUBHOCTh PAJIMOAKTUBHOIO BenlecTBa A orpene-

JEICTCS CKOPOCTBIO paciiaaa.
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Tac AO =A- NO — PaarOaKTHUBHOCTL BCUICCTBA B Ha4vaJbHBIM MOMEHT BpEMCHU.

B CH 3a egunuily akTUBHOCTU BemiecTBa NpuHAT O0ekkepenb (bk). Onun
OeKKepesb paBeH aKTUBHOCTH HYKJIMAA, IPU KOTOPOH 3a 1 CeKyHIy MPOUCXOAUT
OJIMH pacrnajl. JTa eJMHUIA aKTUBHOCTU MaJia, IO3TOMY UCIOJIb3YIOT KpaTHBIE €if
equHuIbl: KuinooOekkepenb (Kbk) u merabekkepens (Mbk). YacTo ucnonb3yercs
BHECHUCTEMHasl eJuHUIAa aKTUBHOCTH — Kiopu (Ku). Takoit akTHBHOCTBIO 00J1a/1a-
er Ir pamus, B KOTOPOM 3a OXHY cekyHay mpoucxout 3,7-10' pacmamos. Do
OoJbIIasi €IMHULA, TIO3TOMY NPUMEHSIOT MEHBUINE €IWHUILBl — MWLIUKIOPH
(MKu) nu muxpoxiopu (MxKu).

Ecnu panuonykiauabl pacrpesesieHbl Mo 00beMy BEIECTBa (B MPOIYKTaX
MUTaHUs, NMUTHEBOW BOJE MU T.[.) WIM MO €ro. MOBEPXHOCTH, TO MOJB3YIOTCS

COOTBETCTBEHHO 00BbEMHON A,; U MOBEPXHOCTHOMN A, akTuBHOCTBIO. Torna A4,;
3 2 2

usmepsercs B bx/m”, bx/n, Ku/n, a 4; — bx/m®, Ku/km®. s oLeHKH 3arpsisHEHUS

IOPOAYKTOB IHTaHUs MCIOJB3YIOT | TaKXKe YAEIbHYHO aKTUBHOCTb A4, ,

uzMepsaemyto B br/kr, Ku/kr.
1.2. Buabl HOHM3MPYIOIINX U3JTYYeHHUH

Honuzupyroniee u3iaydeHUE — 3TO MOTOKU YaCTUIl U AJIEKTPOMATHUTHBIX
BOJIH, B3aMMOJICHCTBUE KOTOPHIX C BEIIECTBOM NMPUBOIUT K MOHU3ALMUU aTOMOB
BEIIECTBA.

OCHOBHBIMM BUJAMU U3TYYEHUH SBISIOTCS MOTOKU alib(a- U OeTa-yacTull,
raMmma- U PeHTI€HOBCKUE U3IyUeHUs. 3apsyKEHHbIE YaCTHUIIbl HOHU3UPYIOT Belle-
CTBO HEIMOCPEICTBEHHO MPHU CTOJIKHOBEHHUAX C €r0 aToMaMu (IepBUYHAs MOHM3A-
uusi). BbiOUTBIE 37EKTPOHBI U3 aTOMOB Cpelbl MOTYT HOHM3UPOBATH U JApPYTHe
aTOMBbI (BTOpUYHAs MOHM3AIMS) MIPU YCIOBUH, YTO OHU 00JaJat0T HEOOXOAUMOM
JUISL 3TOTO DHEPrueil. DHEPruto YacTUll HOHU3UPYIOMIETO U3JIYyYEHUS U3MEPSIOT B
3NeKTPOH-BOIbTaX (3B). OmuH s1ekTpoH-BobT pasen 1,6-10"7 JIx. Hcnombay-

FOTCA KpaTHbIe eauHuIbl KB, MaB, ['3B.

Anbda-u3iaydeHue OpeacTaBiIsieT COOOW SApPO Telus C MOJOKUTEIbHBIM
3apsaaoM. AJb(a-yacTuila XapakTepu3yeTcsl IJIUHOM mpobera: Juisi Bo3ayxa OHa

o 3
cocTaBisieT 70 9 cM, a B OmoJiormueckor TkaHu 1o 10~ cM, a Takke KHHETHYE-



ckoW sHepruedt B mpenenax 2...9 MbpsB. Ilpoxons depe3 BemiecTBo, aib(da-
YacTHUIla TOPMO3HUTCS 3a CUET MOHM3ALMKM WU BO30YXKIEeHHS aToMoB. [Ipu sTom
MMEET MECTO MOTePsl KWHETHUECKON dHEpruu aib(a-4acTUlled Ha eTUHUIIC MTYTH,

Ha3bIBaCMasd HWOHU3ALUOHHBIMU IIOTCPAMMU. I/IOHI/ISaHI/IOHHBIC IMOTCPpH anb(ba-

qaCcTulg —| — OLICHUBAIOT BBIPAKCHUCM

dx UOH.

2
_[9E) _Eale
2 >
dx UOH. Va

Trac E a — KHHCTUYCCKAA SHCPTUA aﬂb(i)a-‘{aCTI/IL[BI;

Vo — CKOPOCTh OBUIKCHUA aJIB(i)a-‘IaCTI/II_IBI;

ne — KOHICHTpau:A 3JICKTPOHOB B BECHICCTBC.

Bonpime noOHM3alMOHHBIE CIOCOOHOCTH alb(a-yacTuil OOYCIOBIUBAIOT

UX HU3KYIO MPOHUKAIOIIYIO CIIOCOOHOCTb.

Bera-usiay4eHnue — MOTOK 31eKTpoHoB ([~ ) mim nosutponos (S7), uc-
MMyCKaeMbIX BEIICCTBOM IPH paclajiic paJIuoaKTHBHOIO sapa. bera-dacTuibl xa-
PaKTEPU3YIOTCS TEMH KE TapaMeTpaMu, 4To U aidbpa-dacTuilpl. IIpoder Oera-
gacTHil B Bo3ayxe 10 20 M, B Omojornueckor TkaHu — 10 1 cMm. MoHu3anuon-
HbIC TIIOTEpH OeTa-9acTHIl MCHBIIE MO CPABHCHHIO C alb(a-4acTUIIAMH, a UX
MIPOHUKAIOIIAsl CIIOCOOHOCTH OOJIBITIAS.

bera-gacTuilpl, Mpoxoas 4Yepe3 BEIICCTBO, B3aUMOJCHCTBYIOT TaKKe C S-
pamu BemiecTBa. [loTepr 3HEPTUM YACTHIIBI IPU B3aMMOJICHCTBHH C SApPaMH Be-
IICCTBA HEBEIMKH. DTO OOBICHICTCS TEM, YTO Macca OeTa-4acTHIBI MEHBIIC
MAacCHI S7Ipa ¥ YHUCII0 AP B BEIIECTBE BO MHOTO pa3 MEHBIIIE YHCIa JICKTPOHOB.
[ToTepu 3HEprUM OeTa-4acTHIIBI MPU B3aMMOJCUCTBHH C SIIPOM  HAa3bIBAIOT pa-

AUATVUOHHBIMU TIOTCPAMHU

dE
—| — U OLICHUBAIOT BBIPAKEHUEM
dx pao.
2
dE 3 £ B
dx ’

. m
pao )i



Tac I’I’Iﬁ — Macca 6eTa-‘{aCTI/IL[BI.

Kpome Toro, 3a cuet 3apsiga NPpOTOHOB BOKPYT siApa CO37aeTCs KYJIOHOB-
ckoe noje. [log neficTBUEM KyJIOHOBCKHX CHJI 3apsihKeHHas OeTa-dacTuila, uMes
MaJIylo0 Maccy, nojiydaeT yckopenue. CorjiacHO KJIacCUYeCKOM JIEKTPOIMHAMUKE
mo0asi 3apspDKeHHAs 4acTHUIlA, JBUKYINASCS C YCKOPEHUEM, H3JIYy4aeT SJIEKTPO-
MarHUTHBIE BOJIHBI. JTO W3JIy4EeHHE HA3bIBAIOT TOPMO3HBIM, a JJIMHA €TO BOJHBI
COOTBETCTBYET JUTMHE BOJIHBI PEHTT€HOBCKOT'O U3TyUEHUS.

FaMMa-I/IBJIy‘{eHI/Ie — KOPOTKOBOJHOBOC MArdvTHOC H3JIYUCHHC C I[J'IHHOfI

pormuer A <1070 mxm o0nafaeT SiPKO BBIPAKEHHBIMU KOPILYCKYJSIPHBIMU CBOM-
CTBaMH, T.€. SIBJISIETCSI IOTOKOM raMMa-KBaHTOB ((POTOHOB), MCIyCKaeMbIX IpPH

pafMOaKTHBHOM pacmaje siipa. DHeprus raMma-KBauToB (£, ) cocrasiser ot 10

k3B 1o 5 M»B.
[Ipu npoxokaeHun 4epe3 OAHOPOIHYIO Cpeny ociablieHHe MydKa raMmma-

HU3JIYYCHUA TPOUCXOOUT 110 SKCIIOHCHIUAJIBHOMY 3aKOHY

f— .x
[=1Tg-e H7,
Trac 1 0 — HadaJIbHasd MHTCHCUBHOCTD ITYYKa,
I — MHTCHCHUBHOCTD ITYYKa ITOCJIC IMPOXOXKACHUA CJIOA BCIIC-

CTBA TOJIIUHOM X;

u — TUHEHHBIN KO PUIIMEHT Oca0IeHusl.

HOI"JIOH_IGHI/IC raMmMa-KBaHTOB B BCHICCTBC OIIPCACIIACTCS TPCM:A IIPOoLccCa-
MHU: (I)OTOB(I)@)CKTOM, KOMITTOHOBCKHUM PACCCAHUCM U POXKIACHUCM IIap IJICKTPOH-
MO3UTPOH B KYJIOHOBCKOM IIOJIC sA1pa.

CDOTOC—)(l)(l)CKT HUMCCT MCCTO IIpH HpI/I6JII/I?>I/ITeJIBHOM PAaBCHCTBC HSHCPTUH

IraMMa-KBaHTa E}/—K@. H CBA3H JJICKTPOHA C AAPOM aTOMaA (SHGPFI/II/I CBs3HM aTOMa

Ece.am.)> T.C.

E;/—K@. = Ece.am.-

B sTom ClIydac S5HCPIUd raMMa-KBAaHTA HOIIOMACTCA dTOMHBIMU 3JICKTPO-

HaMH, KOTOPBIC MOT'YT IIOKUHYTH IIPCACIIbI aTOMa UJIN CMCCTHUTBCA Ha APYTUC OP-



outbl. B mepBoM ciydae aTroM mepexolUT B COCTOSIHHME MOHA, a BO BTOPOM — B
BO30YyXJAEHHOE cocTosiHME. IOHOM Ha3pIBalOT aTOM C HEJOCTATKOM WM U30BIT-
KOM D3JIEKTPOHOB Ha opOurtax. OpaHaKo MOH WM BO30YXIECHHBIA aToM OyIeT
CTPEMUTBHCSI MEPEUTH B HEUTPAIBHOE COCTOSHHE, UCITyCKash HpPH ATOM KBAaHT
PEHTIEHOBCKOT'O U3JTYYECHUS.

Ecmu  Ey_ys > Ecgam.» OCHOBHBIM IIPOLECCOM TIOTJIONICHHS TaMMa-

KBAaHTOB B BEIIIECTBE CTAHOBUTCA KOMIITOHOBCKOE paccesHue. B 3TtoM ciydae
raMMa-KBaHT TepeJlaeT 4acTh SYHEPTrUu CBOOOJHOMY AJICKTPOHY, U3MEHSET Iep-
BOHAYAJILHOE HANPaBICHUE W C MEHBIIEH SHEPTrUel MPOAOIKACT ABUXKECHUE, U3-
Jydasi 2JIEKTPOMArHUTHYIO SHEPryi0 Ha Oojiee JIMHHON BoJHE. MIHTEHCHBHOCTH
KOMIITOHOBCKOT'O PacCesHUsI MPONOPIMOHAIIBHA YICITY CBOOOIHBIX 3JIEKTPOHOB B
BEIIIECTBE.

Ecnu sueprus ramma-kBanta B 1,02 MaB Gosbiiie 3HEprum cBsizu aToma,
TO B KYJIOHOBCKOM TIOJIE si/ipa MPH B3aUMOJICUCTBUU C HUM raMma-KBaHTa oOpa-
3yeTcsl mapa: JIEKTpOoH-Mo3uTpoH. OOpa3oBaBIIvecs: IEKTPOH U MO3UTPOH Te-
PAIOT CBOIO SHEPTHIO HA MOHHU3AIMIO aTOMOB BellecTBa. B ciiydae CTOIKHOBEHUS
AJIEKTPOHA C TTO3UTPOHOM 00pa3zyeTcs ABa HOBBIX raMMa-KBaHTA.

Takum 06pa30M, MMPOXOXKACHUC BCCX PAJHOAKTHBHBLIX I/ISJ]y‘ICHI/Iﬁ qacpe3
BCUICCTBO IMPUBOAUT K HOHU3AIlMU €TI0 aTOMOB. B cBs3u ¢ sTUM PadINOAKTUBHBIC
H3JIYYCHUA HA3BIBAOT HOHU3HUPYIOIIUMHA.

1.3. JleTeKTOPBHI HOHM3UPYIOLIEr0 U3TyYeHHU S

OCHOBHBIM 3JIEMEHTOM JI000T0 0J0Ka PEerucTpali KOJIWYECTBEHHBIX Xa-
PaKTEPUCTUK PAANOAKTUBHOTO U3IIYYCHUs SABIsIETCS AeTeKTop. [IpuHImmn padoTs
M YCTPOMCTBO IE€TEKTOpa OMPEENIAIOTCS XapakTepOM M pe3yabTaToOM B3auMO/IeH-
CTBHSI BHJla M3TYUYCHHS C BEIIECTBOM. [leTeKTHpOBaHWE PaAMOAKTHBHOTO H3ITY-
YEHHUSI OCHOBAHO Ha PETHUCTPALIMHU MPOIIECCOB B BEIIECTBE MPH MPOXOKIACHUN Ye-
pe3 Hero u3nydeHus. K TakumM mporieccaM OTHOCSITCS: HOHU3AIUS U BO30YKICHNE
aTOMOB BEIIECTBA; CBETOBBIC BCIIBIIIIKH; 3aCBEUNBAHUE XUMHUECKAX PACTBOPOB U
ap. OgHako Haubosiee yIOOHBIM sIBIIsieTCA MpeoOpazoBaHue nHGoOpMaIuu 00 u3-

JIYYCHHH B IJICKTPUICCKHUC CUT'HAJIBI.



Ilo meTomy perucTpanv JOETEKTOPbl pPa3JeNsAl0T Ha HOHU3ALUOHHBIE,
CUMHTWUISILUOHHBIE, XUMUYecKue, pororpaduyeckue u ap.

HNoHun3alMoHHBI METOJ OCHOBAaH Ha OOHapykeHuu 3¢ deKTa MOHHU3ALUU
aTOMOB BEUIECTBA MOJ JEHCTBUEM HOHM3MpYHOLIEro u3nydeHus. [Ipocreimum
MOHU3AIMOHHBIM JETEKTOPOM SIBJIACTCS MOHM3aMOHHas kKamepa. OHa COCTOUT U3
IBYX 3JIEKTPOJOB, IPOCTPAHCTBO MEXKAY KOTOPBIMHU 3alOJIHSIETCS BO3AYXOM WU
Apyrum ra3om. s 0Opa3oBaHUs IEKTPUUYECKOTO MOJIA MEXAY MEKTPOJaMU K
HUM IIPUKIIAJIBIBAETCS MOCTOSHHOE HANPSIKEHUE OT BHEIIHEro McTouHuka. [lox
BO3/ICMICTBUEM HMOHM3UPYIOLIET0 H3IYyYECHHUS NPOUCXOAUT HOHU3ALMS BO31yXa
niu ra3a. [Ipy Hanuuum 3MeKTPUYECKOTro TOJIs B
MOHU3UPOBAHHOM BO3JyX€ WIH I'a3e BOZHUKAET HAIMIPABICHHOE JIBUKEHUE UOHOB,
T.€. 4YEpe3 ra3 MPOXOAUT IJIEKTPUUECKUN TOK, HA3bIBAEMbIi HMOHU3ALMOHHBIM.
W3mepsst BeIMUMHY MOHM3AIMOHHOTO TOKA, MOXXHO CYAUTh 00 MHTEHCHUBHOCTH
MOHU3HUPYIOIIETO M3inydyeHus. MloHn3alMoHHbIE KaMephbl TPOCThI U XapaKTepU3y-
I0TCS BBICOKOU 3((EeKTUBHOCTHIO pErvCcTpallii, HO UMEIOT HEeAOCTAaTKU. Tak, Jis
M3MEPEHHUs TMOJHOM PHEPruu HOHU3UPYIONIEH 4acTHIbl HE0OXOIUMO, YTOOBI €€
npo0er HeJIMKOM yMecTuiIcs B Kamepe. oHu3alnoHHble KaMephbl YyBCTBUTEIbHBI
K IIOMEXaM.

HenocraTku MOHM3aMOHHBIX KaMep B 3HAYUTEIIBHOW MEpe NMPEOI0IEHBI B
ra3opaspsiHbIX cueTymkax. ['a3opa3psiHbIi CYETUHMK MPEACTaBIAECT cO00i Me-
TAJUTMYECKUM WK CTEKJITHHBIM [IUIUHAP, TOKPBITHIA BHYTPH CJIOEM MeTajia, KO-
TOPBIN CIYKUT KaToJA0M. BJoib ocu muiMHApa HATSATUBAETCS TOHKAs HUTH (TOJI-
muHOM 10-100 MKM), KOTOpast SIBISIETCS aHOIOM.

B 3aBHUCMMOCTH OT XapakTepa MCIOJIb3YyEMOr0 pa3psia CUETUMKH pasie-
JIAI0TCS Ha MPOINOPIUOHAIBHBIE M cueTyuku ['eurepa-Mrosuiepa. IIponopimo-
HAaJIbHBIN CYETYUK C HECAMOCTOSITEIbHBIM Pa3psIOM NPU NMPEKPAILCHUN AEHCTBUS
paguoakTUBHOTO u3NydyeHus racHer. Cueruuk [elirepa-Mroiepa — ¢ caMOCTOS-
TEJIBHBIM Pa3psioM, T.€. TOK B HEM MOJAJEPKUBACTCA U MOCJE MPEKPALLECHUS JE-
CTBUSl MOHM3UPYIOIIETO H3JIy4eHHUs. XapaKTepHOH OCOOEHHOCThIO TaKOro CYET-

YuKa ABJIIACTCA HCO6XOI[I/IMOCTB ralmcHusA CaMOCTOATCIIBHOTO pa3psaa. I'amenue



MIPOU3BOAUTCS IyTEM NPUMEHEHHUs CIELUAIbHBIX DJIEKTPOHHBIX YCTPOWCTB WU
IIyTE€M BBOJA B COCTAB ra3a CleLUalIbHbBIX J0OABOK.

B Hacrosmee BpeMs WIKMPOKOE NMPUMEHEHUE NOJYYUIU CLUUHTUIUIALMOH-
HbIE CYETYUKU. BellecTsa, HCIyCKAIOIKUE CBET MO/ IEUCTBUEM MOHU3UPYIOLLETO
W3JIyYEHUS, HA3bIBAIOTCS CUMHTWIIATOpaMU. CIUHTUIUISIUMOHHBIA METOJ pEeru-
CTpallUM PaJMOAKTUBHBIX H3JIy4CHUN OCHOBAaH Ha WM3MEHEHUM WHTEHCUBHOCTHU
CBETOBBIX BCIBIIIEK, BOZHUKAIOIIUX B JIIOMUHECUMPYIOIIUX BEIIECTBAX IIPU MIPO-
XOXKJICHUH Yepe3 HUX MOHU3UPYIOUIETO M3aydeHHs. KoanyecTBO BCHBILIEK MPO-
MIOPLMOHAIIBHO MOIIHOCTHU J03bl U3Jy4eHUs. Perucrtpanus CBETOBBIX BCIIBILLIEK
OCYILECTBIISIETCS] C TOMOIIBIO (POTOIIEKTPOHHOTO YMHOKHUTENS C PETUCTPUPYIO-
el ANEeKTPOHHON cxeMoil. DOTOANEKTPOHHBIH YMHOXHUTEb MO3BOJISIET PE0O-
pa3oBaTh cjlabble CBETOBbIE BCIBILIKYA OT CUUHTWIIISATOPA B OOJIBLIME dJIEKTpUYE-

CKHUC UMITYJIbCHI.

2. JJABOPATOPHA{ PABOTA
Ouenka pagMOAKTHBHOIO 3arpsi3HEHUS NMPOAYKTOB MUTAHUS
U CTPOUTEJIbHBIX MATEPUAJIOB
Ilenp uccnenoBaHUs — OLEHUTH CTENEHb PAaJUOAKTUBHOIO 3arps3HEHUS
MIPOJYKTOB NHUTAHUS U CTPOUTEIBHBIX MATEpPUAJIOB, MCIOJIB3YEMBIX B MPAKTUYECKOU
NEATEIbHOCTH.
Oralbl HCCIENOBAHUA:
1. O3HaKOMUTBCS C TEOPETUYECKUMH MaTepuaiamMu 1mo (GOpMHUPOBAHUIO PaJHOAK-
TUBHOCTH.
2. V3yunth NOpUHLUIBI pabOThl MPUOOPOB PATUOMETPOB, HCIOJIB3YEMbBIX IS
OLICHKHU PATHOAKTUBHOCTH.
3. IlpoBecTtu n3MepeHus (POHOBBIX MMOKA3aTENEH paJuOAKTUBHOCTH (KOHTPOJID).
4. OnpenenuTs ypOBHH pPalHOAKTUBHOCTH UCCIIENYEMBIX MAaTEPUAIIOB.
5. IlpoBecTu CpaBHUTENBbHBIA aHAINW3 (POHOBOM M HKCIEPUMEHTATBHOM paguoak-

THUBHOCTH, CACIAaTh BBIBOJbI, Oq)OpMI/ITB OTUYCT.



2.1. OneHka paaMOAKTHBHOIO 3arPsi3HEHHUS MPOAYKTOB MUTAHUS
N3mepenue ypoBHEW pagMOAKTUBHOIO 3arpsi3HEHUS NMPOAYKTOB MUTAHHUS
npoBecTu ¢ noMoulsto pagunomerpa KPBII — 3b.
Jli1st aTOTO:
1. Mcnonb3ys npui. 1, u3yunts ycrpoiictBo paauomerpa KPBII — 3b.
2. 3y4uTh NOPSIAOK MPUMEHEHUST paIMOMETPA TIPU U3MEPEHUHU 00BEMHOMN
AKTUBHOCTHU PAJUOHYKJIUAOB B MIPOAYKTaX MUTAHUS.
HOPAAOK INTPOBEAEHUA UCCJIEJOBAHUA
2.1.1. Iloozomoeka paduomempa K pabome u e20 8KilO4UeHuUe

1. Ha mepecuerHom Omnoke mpubopa Beikirodatenab CETb, BBIKJI. yctanoButh B
nonoxxenne BBIKJI.

2. IIposeputs 3aBoj yacoB kHonkoi 3ABO/I.

3. Knonkoii ITYCK ycTaHOBHUTBH CEKYHIOMEP B UCXOAHOE MOJIOKEHUE.

4. Beixmouatens CETb, BBIKJI. ycranoButs B nosioxkenne CETb. JlomkHa 3aro-
PETHCSA CUTHAJIBHAS JIAMITOYKA U 3aCBETUTHCS JEKaTPOHBI.

5. Brelaepxarb paguoMeETp BO BKIIOYEHHOM COCTOSIHUM 5 MHUHYT.

2.1.2. Ilpoeepump ucnpasnocms paouomempa

1. Ha nmepecuetnom 6soke Boikitouatenb> [IPOBEPKA, PABOTA yctaHoBuTh B
nonoxxenne IIPOBEPKA.

2. Haxatp kxHomky ITYCK. Yepe3 10 cexkyHI NOBTOPHBIM Ha)XaTUEM 3TOU XKE
KHOIIKM OCTAHOBUTH CEKYHJIOMEpP M MEPECUETHYIO cxeMy. KoamdecTBo 3apeructpupo-
BaHHBIX JIEKaTPOHAMU UMITYJIbCOB JIOJKHO OBITH paBHO 1 000 + 30.

Lpumeuanue. /[ 6onvwesi mounocmu modicno yeeauuums epemst uzmeperus 0o 100
CEKYHO, m0o20a KOAu4ecmao 3apecucmpupo8anHulx UMnYibcos 00.1cHo dvims 10 000 £ 300.
2.1.3. Onpeodenums coocmeenuvlii hoH 06;10Ka OemeKmupoeanus
(KOHTPOJILHOE U3MEPEHHUE)
Jli1st aTOTO:
1. Beikmouarens IIPOBEPKA, PABOTA yctanoButs B nosoxenne PABOTA.
2. Ilyctyto K10BeTy MOMECTUTh Ha BEPXHIOIO TOJKY JAepxaTels 1moj pabouee OKHO

JIETEKTOpA.



3. Haxatp kHonky IIYCK. Uepe3 5 MUHYT NOBTOPHBIM Ha)KaTUEM ATOM K€ KHOIKH
OCTaHOBUTH CEKYHJOMEDP M IEPECUETHYIO cxeMmy. KoinuecTBO 3aperncTpupOBaHHBIX

JICKaTPOHAMH HMITYIBCOB 7ig, OYACT PaBHO YHCILy HUMITYJIbCOB, PETHCTPUPYEMBIX pa-

AUOMCETPOM OT BHCHIHCTO raMMa-nU3JIy4CHHA.

4. PesynbTaThl U3MEPCHHUI ng, 3aHECTH B TalII. 1.

5. TloBropHbM Haxkatuem KHOIKHU IIYCK cexyHaoMeEp M MEPECUETHYIO CXEMY Iie-
PEBECTU B UCXOIHOE ITOTI0KECHUE.

6. IloBTOpHTS I1.3 HE MEHEe 3 pa3, PETUCTPHPYs! PE3YJIbTAThl H3MEPEHUH 1, B TaOI. 1.

7. Paccunrats CpeHIO (OHOBYIO CKOPOCTB CYeTa Ag, MO (opmyIie

Mo = Tzn‘i’"

Tab6auma 1
PesynbTaTel n3mMepeHu
m
Bun nuszmepenus Howmep T,c n; A,c
3amepa
1
don 2
3
1
[Tpoba 1 2
3
1
[Tpoba 2 2
3
VIS K — KOJIMYECTBO BBHITIOJIHCHHBIX 3aMEPOB;
T — BpeMs u3MepeHus (poHa B CEKyHax;
i — KOJIMYECTBO HMMITYJIbCOB, 3aPETHCTPUPOBAHHBIX B i-M
3amepe.

[Ipumedvanue. Ecau no pesyromamam usmepenuii pona e2o snauenue 6yoem boiee

-1
2, Ipacnaoa 6 cexynoy (¢ ), mo 6HympeHHUe NOBEPXHOCMU CEUHYOBO2O OOMUKA U KIO8emda No0-

Jaeaxcam ()es’aKmueauuu.




2.1.4. H3mepumv 00beMHy0 AKMUGHOCHb PAOUOHYKIUOO08 8 NPODAX
numanus

JL1st aTOrO:
1. KroBery ¢ npo6oii MOMEeCTUTh B CBUHIIOBBINA JOMUK Ha BEPXHIOKO TOJIKY JepiKa-
TeJs 1o paboyee OKHO JeTEeKTOopa.
HpI/IMeanI/Ie. Memoouxa UMeperusa aKkmusHocmu I’lp06bl makas oce, KaKk u cobcm-

8EHH020 (OHA OIOKA 0emeKMUPOBAHUSL.

2. IlpousBecTn HE MEHEe TPEX 3aMEPOB aKTUBHOCTU MCCIEAYEMON MPOObI, PETUCT-

pHpYsI IIOTyYCHHBIC KOJTHYCCTBA UMILY/IBCOB 71, B TAOI. 1.

3. PaccyuraTh CPEIHIOI0 CKOPOCTB CYeTa A, JUI HCCIenyeMoii mpolsl no dop-

myie (1.1), T.e.

Z nnpz

fnp <% T
4. Tlo pe3ynbrataM H3MEpPEHHI pacCuuTath OOBEMHYIO AKTHBHOCTH MPOOBI IO

dbopmye
Aos ] ;
R
rie R — 4YyBCTBHTEIBHOCTh paJMOMETpa; B JaHHOM Ciydac OHa paBHa
R=1,2-107 1/(c-Ku) wmu R=3,2-10"* 1/(c-BK).

[Tpumeuanue. Yyscmeumenvnocme paduomempa npu usmepenuu 00beMHOU AKMUS-
HOoCmuU npob onpedensemcs no npui. 2.
5. PesynbTaThl pacueToB CBECTH B TaOJI. 2
Ta6muma 2
Pe3ynbTaThl pacyeToB 00bEeMHOI aKTUBHOCTHU TIPOO

A06

Bun
Knp - 7‘(1) R

poObI Hopma daxr




6. Ilo mpun. 3 onpenenuTs 3HaYEHUs] JONYCTUMBIX YPOBHEH COJIEpMKAHUS Paguo-
HYKJIUJIOB B IUILEBBIX MPOAYKTaX M IOJIyYEHHBIC JAaHHbIE 3aHECTU B TaOn. 2 ( Ay,
HOpMa).

7. IlomydeHHBIE pe3yNbTaThl PACYETOB A,z CPaBHUTH C JOILYCTUMBIMH YPOBHAMH
collepKaHUsl PAJUOHYKIUOB B MUIIEBBIX MPOAYKTax (Ipuil. 3) U cAenaTbh BBIBOABI O
MPUTOJTHOCTHU MPOAYKTOB ITUTAHUS.

2.2. OueHka paaMoaKTHBHOIO 3arPSI3HEHUSI CTPOUTEIbHBIX MATEPHAJIOB
OueHKy paauOaKTUBHOIO 3arpsA3HEHUs] CTPOUTEIBHBIX MATEPHUANIOB IPO-
BeCTH ¢ nomolupto paauomerpa PYT 91 «AITAHWN».
Jli1st aTOTO:
1. Ucnonb3ya npui. 4, u3yduTh ycTpoilcTBO paguomerpa «AJAHN» u
MIpaBUJIA €ro SKCIUTyaTallu.
2. U3yunTh METOAUKY NMPUMEHEHHS PAJUOMETpPa MPU U3MEPEHUU OOBEM-

HOM aKTUBHOCTH PAAMOHYKINAO0B B CTPOUTCIIbHBIX MaTCpHraIax.

2.2.1. Iloozomoeka paduomempa K padome u usmepeHue

co0CmeeHn020 camma-gpona

1. BKJIIOYUTH paguoOMETp B CETh.
2. Haxatp kHonky CETDb Ha nepenneii nanenu npubopa. 3ByKOBOI CUTHAl U MH-

JUKalusAa «O» Ha I_II/I(i)pOBOM 120710 CBUACTCIILCTBYIOT O TOTOBHOCTHU HpH60pa K pa60Te.

2.2.2. H3mepumv codCmeeHHbLIl 2aMMa-phoH C6UHU 08020

3auiumHmno2o IKpana ¢ Kroeemoii

Jstst aTOTO:

1. 3an0JIHUTH KIOBETY YUCTOU BOJIOM.

2. KioBeTy ¢ BOIOW yCTaHOBUTH B CBHUHIIOBBIII KOHTEHMHEpP WU 3aKPBITh
KPBILIKY.

3. IlocnenoBarenbHo Haxkath kHONKM POH u Bpems uzmepenus 2 MUH
nmu 20 MUH. IIpu 3ToM Haj KHONKaMH 3aroparoTcs CBETOIMObI. BrinosHeHUE

KOMaHIbI ITIOATBCPKAACTCA 3BYKOBBIM CUT'HAJIOM.



[Ipumeuanue. B npoyecce usmepenusi ha maoio unouyupyemcs. OOPAmubli Omcuem

spemeru 6 cexynoax (om 1 200 oo 0000). Oxkonuanue uzmeperuss ROOMBEPHcOAemcs 36YKOBbIM
cuenanom. Ilo oxonuanuu 2 unu 20 mun na mabno eviceeuusaemcs pesyibmam uzmepeHus go-

Ha 6 eQuHuyax ckopocmu cuema (kKbx/n).

4. BeiBecTH pe3ysbTaThl U3MepeHus QoHa Ha Tabno. [ yero HaxkaTuem
kuonku 1[E3NM-137 i KAJINH-40 OCYILIECTBUTH BBIBOJl PE3YJIHTATOB U3ME-
peHus Ha TabJIoO I COOTBETCTBYIOIIETO PAJUOHYKIIUIA.

5. Pe3ynbTaThl u3mMepenus ¢poHa 3amnucath B Ta0I. 3.

[Ipumeuanue. Pesyrvmamei usmepenus ona Xpawsmcs 6 NAMAMU MUKPORPOYec-

copHo20 ycmpoticmea paduomempa. llpumenenue pezepeHo20 numanus 8 Npubope UcKuoyaem

npoyeoypy pecucmpayuu YoHa nepeod HauyaiIoM H08020 YUKILA UBMEPEHUI.

2.2.3. H3mepumv 00beMHY10 AKMUBGHOCMb PAOUOHYKIUOOG

6 npo6ax cmpoumesibHblX mamepuailos

Jli1s1 aTOTO:

1. YcraHOBUTH KIOBETY C MPOOOI B CBHHIIOBBIM KOHTEHHEP U 3aKPbITh KPBIIIKY.

2. Haxatp xkHOnKy IIPOBA 1 onHy M3 KHONOK BpemeHu uzMepenus 2 MUH unu
20 MUH. Ilpu 3TOM M3MEPEHUE AKTUBHOCTH PAJNMOHYKIHMIOB BEIETCS MO JBYM KaHa-
nam: LIE3NI-137 u KAJIUI-40.

3. OkoHYaHUE U3MEPEHHM NMOATBEPKAAETCS 3BYKOBBIM CUTHAJIOM M WHIWKALHEH
pe3yabTaTOB U3MEPEHUs Ha Tabio B Kb/

4. Pe3ynbTaThl U3BMEpPEHUI 3anucaTh B Ta0JI. 3.

5. U3MmepeHHyt0 00bEeMHYIO aKTUBHOCTh NIEPECUUTATh B YACIbHYIO aKTUBHOCTH 10

bopmyne

rie Aya — yJelibHas aKTUBHOCTb, KBK/KT;

A,s — 00bEMHas aKTUBHOCTb, KBK/I1;
g  — yICIbHBIA BeCc MaTepuana nmpooOsl, KI/1 (yKa3aH Ha KPBIIIKE KIOBE-

THI).



Ta0muna 3

Pe3ynbTaThl H3MEpEHUI

No Bun npo6wr O6neMHast akTUBHOCTH (KE
/i (uccnemyeMblit don [Tpoba
Marepuan) Le3uit Kanwuit Le3uit Kanwuit
1
2

6. OLeHUTh CTENEHb PAJUOAKTUBHOIO 3arpsi3HEHHS] HMCCIEIYEMBIX MaTepHUasoB.
Jlns gero gakTudeckoe 3HAYCHUE aKTUBHOCTH UCCIEAYEMBIX CTPOUTEIbHBIX MaTepHa-
JIOB CPABHUTH C MPEACIHHO JOMYCTUMBIM YpPOBHEM (HOPMOM) COAEp)KaHUS paJUOHYK-
TU0B (IpWI. 5) U CINIaTh BBIBOJBI O IPUTOJTHOCTH MaT€pUAJIOB,

Conep:xanue oTuera no jgadopaTopHoii padore

1. HaumeHoBaHue 1abopaTopHOM pabOThI U €€ IeJb.

2. Tabnuipl ¢ pe3yapTaTaMy U3MEPEHUI U PacUeTOB.

3. BbIBOJABI O MPUTOIHOCTH KOHTPOIUPYEMBIX MPOAYKTOB MUTAHUS U CTPOUTEIb-
HBIX MaTepHUaoB.

KOHTPOJIBHBIE BOITPOCHI
1. Buabl KOCMHUYECKUX U3JIYUYEHUI U X COCTAB.
[Tytu moctyrmuieHus: paluOHYKJIMI0B B OPraHU3M YeJIOBEKA.
Buapl HICKYyCCTBEHHBIX UICTOYHUKOB paJIMAIUU.
Kakue BelecTra Ha3bIBalOTCS PaIMOAKTUBHBIMU?
UTo XapakTepu3yeT U MOKa3bIBAET MOCTOSIHHAS BPEMEHHU pacnaja?

JlaiiTe ornpezesieHue nepuo/ia rnoixypacnaia.

N R i

UYT0 XapakTepr3yeT akTUBHOCTh BEILIECTBA U YEM OHA ONPEIEIIAeTCS ?
8. Ilepeuncnure enUMHULIBI U3MEPEHUSI OOBEMHOM, TOBEPXHOCTHOU U YACIBHON aK-
TUBHOCTH.
9. YTo NOHMMAIOT MOl HOHU3UPYIOIIUM HU3IIyUYEHUEM?
10. ITepeunicite OCHOBHBIE BU/IbI M3TyUEHNIN PAMOAKTUBHBIX SIIEP U UX MTAPAMETPBL
11.YT10 moHMMarOT 01 MOHU3AMOHHBIMU TTOTEPAMH U OT KakuxX (hakKTOPOB OHU 3a-

BUCST?



12.YT10 Takoe TOpMO3HOE U3JIYYEHUE U B UEM €TI0 CYIIHOCTh?

13.¥YcnoBue, npu KOTOpOM UMeeT MecTo (HoTodPhEKT NMpu B3auMOIHCTBUN raMMa-
KBaHTOB C BEIIECTBOM U €r0 CYIIHOCTb.

14.YcnoBue, mpu KOTOPOM HUMEET MECTO KOMITOHOBCKOE paCCEsIHUE MPU B3aUMO-
JNENCTBUM FAMMa-KBaHTOB C BEIIECTBOM U €r0 CYLIHOCTb.

15.YcnoBue, mpu KOTOPOM UMEET MECTO 0Opa30BaHUE Map «IJIEKTPOH-TIO3UTPOH» B
KYJIOHOBCKOM MOJI€ S/Ipa U €ro CYyIIHOCTb.

16.CymHoCTh HOHU3ALMOHHOTO METOAA PETUCTPALIMA HOHU3UPYIOLIUX N3ITYYEHUN.

17.JocTonHCcTBa M HEAOCTATKHU cYeTUMKOB [ elirepa-Mrosuiepa.

18.CymHOCTh CHUHTUUISIHIUOHHOTO METOJIa PETUCTPALIMM MOHU3UPYIOIINUX U3ITyYe-

HUM.

JUTEPATYPA
1. Acaenok U.C. u ap. Pagunanmonnas 6e3onacHoCTh: Y4eb. mocodue. MH.:

BI'YHP, 2000.

2. TexHuueckne ONHCaHUSI U HHCTPYKIOHUH 110 SKCILTyaTallud PaguOMCTpPOB

KPBII-3b, PYI" 91 «AJIAHI».

HPUJIOKEHUSA

[Tpunoxenue 1

YcrpoiictBo n npuHuun Aeiicteusa paguomerpa KPBII-3b
Panuomerp KPBII-3b npennasnaduen ajisi usMepeHus: 00beMHON aKTHBHO-

CTU PAJUOHYKIUIOB, COAEPKAIIMUXCS B CHIIYUYHUX U )KUIKUX BEIIECCTBAX.
OneHka paguoaKkTUBHOCTU 00pasiia OCYIIECTBISETCS MyTeM ONpeaeaeHUs
KOJIMYECTBa MPOUCXOIAIIMX aKTOB paclajia paJuoHyKIUI0B B €ro 00beMe 3a OIl-
pEIEICHHBIM UHTEpBaJl BPEMEHU C NOCIEAYIOIIEN NONPAaBKOM MOJIyYEHHOIO 3Ha-

YCHHUA HA MJIUTCIBHOCTH 3TOTO0 BPCMCHHOI'O MHTCPBAJId H 00BeEM HpO6BI. dakT



pacnaga (UKCUPYETCS IMyTEM PErUCTPAIMHA UCITYCKAEMBIX MPU PaCIajie YacTHUIl U
KBAaHTOB, a PAAMOAKTUBHOCTH 00pa3iia OMpeeNsieTCss CKOPOCTHIO X CUETa.

CrpyktypHas cxeMa paguoMerpa (CM. pUCYHOK) BKIIFOYAET B ceOsl: JeTeK-
top ([), Taiimep (T), ycTpoiicTBo ctanmaptuzaiuu u orbopa (YCO), cuetunk
nmiyascoB (CH), uaaukarop ().

Jlerektop obecreunBaeT npeoOpa3oBaHue WHGOpPMAUKU 00 H3ITYyYCHHUH
pOoOBI B 3JIEKTPUUYCCKHUE CUTHAJIBI. B KauecTBe neTekTopa MPUMEHSETCS CUCTUNK
["eitrepa-Mromiepa, 3aKIIOYCHHBIA B CBUHIIOBBIN JOMUK JIJIsI CHYDKCHUSI BIIASTHHS
BHEITHEro raMMa-u3nydeHus. CoOCTBEHHBIM (OH CcYCTYMKA HE TPEBBIIIACT

2,1 pacmaz B cexyHay (c™).

[IpoGa i yCO

CcH1 "

BpeMeHnHol uHTEpBaji, B TEUEHHE KOTOPOTO MPOU3BOAMUTCS PETUCTpAIUs
UMITYJIbCOB JIETEKTOpa M3TyUEHUH, 3a/1aeTCsl TalMEpPOM.

VYcTpoiicTBO  cTaHI@apTU3allud UM O0TOOpa NpeoOpa3yeT CUTHAJIbI, IMOCTY-
MUBIIKE B TEUCHUE WHTEPBaJia BPEMEHHU U3MEPEHUs OT YCTPOICTBA JE€TEKTUPOBA-
HUS, B UMITYJIbCBI CTaHJAPTHOM aMIUIMTYABI U JJIUTEILHOCTH, Tepe/iaBas ux Ha
CUETYMK UMIYJIbCOB. [lonyueHHbI pe3ynbTar oToOpa)xaeTcss Ha TadJ0 MHIMKA-
TOpA.

OcHOBHBIM UH(POPMALIMOHHBIM TAPAMETPOM IPU PETUCTPALIMN AKTUBHOCTHU
BEIIIECTBA B PAJMOMETPE CIYKHUT CKOPOCTh CU€Ta JJIEKTPUUECKUX HMITYJIHCOB

NN UHTCHCHUBHOCTDb ITIOTOKAd NOHU3UPYIOIICTO U3JTYUCHUA.



[Tpunoxenue 2

YyBCTBUTEIBHOCTh PAAHMOMETPA MPH H3MEPEHUHN 00bEMHOI AKTHBHOCTH

npoo
UyBCTBUTEIBHOCTH PaIMIOMETPA
B 5 KPBII
U1 IpoObI I I
c- bk c-Ku
Msico u MsICHBIE TIPOYKThI, MOJIOKO
Y MOJIOYHBIE TIPOJIYKTHI, PhIOa, MTH-
y 3,2.10 ¢ 1,210
1a, Myka, xjeo, siiia, KOpHEIIobl,
0000BEIC, COKH
@OpyKThI, SATOJBI, OBOIIM, MHUIIEBAsT
3€JICHb, TPaBbl, CEHO, TPUOBI, KOM- 52.10 ¢ 1.9-107
Ooukopma, Jyait
Bona mnuTheBas (BOAONPOBOIHASA,
3,2.10 ¢ 1,210
KOJIOZIe3Has )

[Tpunoxenue 3

BpemeHHble 10nyCTHMbIE€ YPOBHH COAEPKAHUS PATHOHYKJIHUI0B B MUIIEBbIX

NPOAYKTAX U NATHEBOM BOJIe, yCTAHABJIMBAaeMble B CBSI3M ¢ aBpapueil Ha UA-

2C
J;fn HanmeHnoBanue npoaykra Ku/kr, Ku/n bx/kr, bx/n
1 2 3 4
Le3uii-137
1 Bona nutneBas 5.107° 18,5
5 MoJiokO ¥ MOJOYHas Mpo- 3.107 111
TYKITUS
3 Msico U MSICHBIE IPOYKTHI 1,6-10° 600
4 Kaprodenb u kopHEeTI01b1 1-10°® 370
5 X7neb u XJ1e00npoIyKThI 5.10” 185
6 Myka, KpyIibl, caxap, MeJl 1-10°® 370
OBomu, cagoBble PPYKTHI U
7 ATOJIbI, TUKOPACTYIIUE SIrO- 5.107 185
TTBI




OkoH4aHue npui. 3

1 2 3 4
8 ['puOs1 cymieHbie 1-10” 3700
[Ipourie MPOAYKTHI MHUTAHUS
9 B TOTOBOM [Jisi YIOTpeOJie- 1-10°® 370
HUS BUJIE
Crponumii-90
1 Bona nutheBas 1-10™M 0,37
2 MoJ10KO HaTypaIbHOE 1-10"° 3,7
3 X7neb u xJ1e00npoIyKThI 1-10™° 3,7
4 Kaprodes 1-10"° 3,7
JleTckoe mHUTaHUE BCEX BU-
5 JI0B, TOTOBOE K yIoOTpeObJie- 5.10™" 1,85
HUIO

[Tpunoxenue 4

YcrpoiicTBo 1 npuHnun aAeiicteus paguomerpa PYI 91 «KAJAHW»

INamMma-paguomerp «AJIAHW» npenna3HadeH st usMepeHus oOBbEMHOM
AKTUBHOCTHU PAJAMOHYKIHAOB 1e3usi-137 m kanus-40 B 3arps3HEHHBIX PaJHOHYK-
JUaMUA TPoOax MPUPOTHOTO MPOUCXOKACHUS (CTPOUTEIBHBIX MaTepuasax, M-
IIEBBIX MPOJYKTaX, BOJE U IP.).

[TpuHuun necTBus pagruoMeTrpa OCHOBAH HAa MCIOJIb30BAHUM CIIUHTHUILIS-
IIMOHHOTO 3¢ (deKTa, MPU KOTOPOM CBETOBBIC BCIIBIIIKH, BO3HUKAIOIINE B KPH-
CTaJUIe-CHMHTUIUIATOPE NP MONAJaHUU B HETO0 raMMa-KBaHTOB, PETUCTPUPYIOTCS
dboronerexktopom. Ilo yuciy 3aperucTpupOBaHHBIX B €IWHUILY BPEMEHH CBETO-
BBIX MMITYJIbCOB OIpPEEACTCS] MHTCHCUBHOCTh TaMMa-U3JIydeHUs B HCCIEIye-
MOM 00paslie B eAMHUIIAX 00beMHOM akTUBHOCTH (bK/1T).

CBeTOBbIC BCIIBIIIKHA, BO3HUKAIOIIUE B CIUMHTUIUISATOPE, Y€pe3 CBETOBOJ
MoMNaaaT Ha (OTOKATOJ (POTOAIEKTPOHHOTO YMHOXKHUTENS U MpeoOpa3yroTcs B
AIEKTPUUYECKUE HMITYJIBChI, KOTOPBIE MOCIE YCUJICHUS TMOJAIOTCS B YCTPOUCTBO
CEeJIEKIMH. Y CTPOMCTBO CEJNIEKIUU MPOU3BOJUT COPTUPOBKY HUMIYJIBCOB MO HX
aMILTUTYaM TIPOTIOPIIMOHAIIEHO SHEPTUU PETUCTPUPYEMBIX TaMMa-KBaHTOB.

MukpomnponeccopHoe yCTpOHCTBO 00pabOTKHU yHpaBIiigeT paboTON yCTpOM-

CTBa CCJICKIHUU U BBIYUCIICT KOJIMYCCTBCHHBIC XAPAKTCPUCTUKU NOHU3UPYIOIICTO




U3JIY4EHHUs, 33J]aeT PEKUM pabOThl paluOMeTpa U UHJIULIUPYET Ha TabJIo pe3yib-

TaTbl U3MCPCHUA.

IIpunoxenue 5
IIpenesbHo 10MyCTHMBIE YPOBHH YA€JIbHOH AKTUBHOCTH B
CTPOUTEJbHBIX MaTepuaaax

VYnaenvHash aKTUBHOCTh €CTECTBEHHBIX PAJUOHYKIHIIOB B CTPOUTEIHHBIX
MaTepuaniax He JIOJDKHA MPEBbIIATh:

a) JUTsl MaTepHaIOB, UCIIOIB3YEMbIX BO BHOBb CTPOSIIINXCS JKUJIBIX B 001IIe-
cTBeHHBIX 31aHusaX (1 kmacc) — 370 br/kr;

0) A7 MaTepuaNioB, HCIIOIB3yEMBIX B JOPOKHOM CTPOUTEIIBCTBE B TIpe/e-
JaxX TePPUTOPUH HACEICHHBIX MMYHKTOB M 30H TIEPCIEKTHBHON 3aCTPONKH, a TaK-
e TIPU BO3BEJICHUU MTPOU3BOJICTBEHHBIX cOOpykeHmi (2 kiacc) — 740 br/kr;

B) /IS MaT€pPHAJIOB, UCTIOIB3YEMBIX B JJOPOKHOM CTPOHUTEILCTBE BHE Hace-

JeHHBIX TYHKTOB (3 kiacc) — 1 350 Br/kr.
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