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Heab padoThI

3HAKOMCTBO C TGOpI/Ieﬁ PadAOAKTHUBHOTI'O U3JIYUYCHUA H SKCIICPUMCHTAJIbHAA

IIPOBCPKA 3aKOHA IMOTJIOIICHUA B- H3JIYUYCHHUA B BCIICCTBC,

Kparkas reopus.

XOpolo M3BECTHO, YTO LEIBIA psiI ATOMHBIX $JI€p, BCTPEYAIOIIUXCS B
npupojsie, Hampumep, paauil, ypaH, TOPHH U Jp., CIOCOOEH CaMOMPOU3BOJIHHO
UCIyCKaTh O-, -, Y- yacTuupl. Takue aapa (3JI€MEHThI) Ha3bIBAIOT PaJIMOAKTUBHBIMH.
[Ipo HHUX TOBOpPAT, YTO OHH OO0JAJAIOT €CTeCTBEHHOM pPaJIHOaKTHUBHOCTHIO.
CaMOIIpOH3BOJIBHOE NPEBPAILECHUE ATOMHBIX SAEp IMPOUCXOJUT IO 3aKOHY
PaJMOAKTUBHOIO pacnaaa

N(t) = Noe™ | (1)
rae No u N(t) — cooTBeTCTBEHHO, IEPBOHAYAIBEHOE KOJIMUYECTBO SIACP U KOJIHYECTBO
A/lep B JAHHBII MOMEHT BpeMEHH t, A — BEPOATHOCTH pachaja sSApa 3a €IUHUILY
BPEMEHU WJIM IIOCTOSIHHAs pacnaja, XapakTepHas Uil PaJAlMOaKTUBHOIO BEIECTBA.
3HaK MMHYC YKa3blBa€T Ha yMEHBIICHUE YMCJIA aTOMOB PAaJIMOAKTHBHOI'O BEILECTBA
CO BPEMEHEM.

Iepuon monypacnana (T) — 3To BpeMs 3a KOTOPOE YHCIIO PATUOAKTUBHBIX
AJIep YMEHbILIAeTCA B JIBA pa3a.

N, P In2 0.7
V_I_)=2=e y T:7§7 (2)
T w A XapakTepusyloT [aHHBIA pPAJUOAKTUBHBIA 3JEMEHT U CYIIECTBEHHO
OTIIMYAIOTCA ISl pa3HbIX aToMOB. Hapsany ¢ TakuMu " A0AroXuBYIMMHU" 3JIEMEHTaMU
kak ypaH ,U**® (T = 4,5 *10° ner) B mpupome BCTPEHaroTCs W Takue "KOPOTKO-
YKUBYILKE" AJIEMEHTHI, KaK, HalpuMep MOJIOHUM 84P0214 (T =1,5*1041 c).
Bo Bcex BHIax paadOaKTUBHBIX NPEBPAILEHUN BBIOJHAKOTCA 3aKOHBI

COXpaHCHUA 3H€pFHI>'I, MacCCOBOT'O YMCJIa U DJICKTPHUUICCKOI'O 3apsaaa.



o — pacnaja. B mponecce o — pacnaga U3 paaguoakTUBHOTO sIpa UCITYCKAETCS O
—4aCTULA, COCTOAIIAs U3 JABYX NMPOTOHOB M JABYX HEHUTPOHOB — SAPO aroMa TIeus
,He". TIpu 9ToM 3apsin sapa yMeHbIIAETCS Ha ABE SIMHHIIBL, 4 MACCOBOE YMCIIO- HA
yeThIpe ennHUbl. Pacnan nporekaer 1o cxeme:

XA 2, YA+ He' 3)
bykBoit X  0003HaueH  XUMHYECKMH  CHUMBOJ  pacHaaronierocs
(MaTepuHCKOro) sifpa, OykBou Y- oOpasyrorierocs (J1o4epHero) siapa. Hampumep:

e U 238 —> goTh 234 4 2He4. (4)

B — pacman. B mpouecce [ — pacnmaga U3 paguOaKTUBHOTO  sjipa
CaMOITPOU3BOJILHO UCITYCKAETCS JIEKTPOH (3JEKTPOHHBIN B — pacnaja) Wiu NO3UTPOH
(mo3utpoHHbIi B — pacnajn), KOTOpble BO3HMKAIOT B CaMblii MOMEHT P — pacmaja.
DONEeKTpOHOB U TMO3UTPOHOB B sjipe HET. TpeThuM BUIAOM [3 — pacmajga sBIseTcs
3axBar sAPoM 31eKTpoHa u3 K — 0001049kH cBoero aroma (3JI€KTpOHHBIN 3axBar). Bo
BCeX TpEX ciydasx [ — pacmaj COMpPOBOXKIAETCA HCIYCKAHHEM HEUTPUHO WU
AHTUHEUTPHUHO.

PaccMmoTpum a5ekTpoHHBIHN 3 pacian

XA S5 2aY A+ e+, (5)

UToOBI MOTYEPKHYTHh COXpPAaHEHHUE 3apsijia U YKCiia HYKJIIOHOB B Ipoiiecce 3 — pacraja
AIEKTPOHY MPUIKCAHO 3apsioBoe uncio Z = -1 u maccoBoe uucio A = 0. [fouepuee
AIpO MMEET aTOMHBI HOMEp Ha €IWHUILy MEHbIE, YeM Yy MaTE€pPUHCKOTO spa,
MaccoBble 4HClla 00eux snaep OoauHaKoBble. Hapsiay ¢ 37eKTpOHOM HCHyCKaercs
TaK)ke aHTUHEHTpuHO V. Bech mpoiiecc mpoTekaeT Tak, Kak ecid Obl OJWH U3
HEfiTPOHOB spa 7 X * IpeBpaTUiICs B IPOTOH, IPETEPIIEB IPEBPALLCHIE 110 CXEME:

ont > pt+ e’ +9 (6)

HeoOxoaumocTh BBeEHUST HEUTPUHO WM AaHTUHEUTPUHO mpu [ — pacnaje
JTUKTYETCSl 3aKOHOM COXPaHCHHS JHEpPruv. ATOMHBIC sjipa TMPU PaJUOAKTHUBHOM
pacmajze TepsoT BIOJHE ompeAenéHHyro sHepruto. [Ipuuém sta sHeprust Oosblie,
4eM Ta, KOTOPYI0 YHOCAT [ — wacTuupl. JlJis BBINOJHEHUS 3aKOHA COXpPAaHEHUS

SHEPrUr CIIEI0BAJIO0 MPEANONIOKUTh BOSHUKHOBEHHE B Mpolecce [3 — pacnaaa enié



onHOM yacTuilel. CyIiecCTBOBaHNE 3TON YACTHUIBI OBLIO TEOPETUYECKH MPEICKA3aHO
B.Ilaynu B 1931r., 1 oHa Oblna Ha3BaHa HEUTPUHO D.Depmu. IKCIEPUMEHTAIIBHO €€
CyllleCTBOBaHME ObLIO JIoKa3aHo B 1956r.

Y- JIy4HM HCIYCKAalOTCS AaTOMHBIMHU SIApaMd TpPH €ro Mepexoje U3
BO30YXXJIEHHOTO B HOpPMalibHOE cocTosiHue. OHM TPENCTaBIsAIOT COOOM TMOTOK
()OTOHOB, HMEIOIIIX OYCHB BBICOKYIO 4acTOTy V ~ 10%° I, 4TO COOTBETCTBYET OUCHD
KOPOTKOH JuTHHE BOMHEI A = ¢/ v ~ 10™% M, sueprust h v =~ 1M»3B.

Iorsomenne U3,Iy4eHus: BeleCTBOM

[Ipy nmpoXOXKIEHUM 4Yepe3 BEIIECTBO 3aPSIKCHHBIX YACTUIl WIM Y- KBAHTOB
MOCTENEHHO TepsieTcss ux sHeprus. OOIasi KapTUHA MPOIECCOB, MPOTEKAIOUIUX TTPU
JBH>)KCHUU YaCTHI] BBICOKMX SHEPIUil uepe3 MOIJIOTUTENb, KpallHe CI0KHA. YacTUIbI
B3aUMOJICUCTBYIOT C OJJEKTPOHAMM, HAXOMSIIUMHUCA Ha Pa3IUYHBIX 000J0UYKaX
aTOMOB BEILECTBA, PACCEHBAIOTCS KYJIOHOBCKMMH TOJISIMU SIIEP, MOTYT BBI3bIBATH
pasuyHbIe sAEpHBbIE peakuuu U BTOopuuHbie dddexTsl. Hampumep, mydok
BBICOKODPHEPIETUYECKUX AJIEKTPOHOB TOPOXKIAET B BEILECTBE MOIIHBIA MOTOK Y-
KBaHTOB. BKiaa TOro WM MHOTIO Mpolecca B BEJIMYUHY NMOTEPH SHEPIUU YACTHUI] —
dE/dX cymiecTBeHHO 3aBUCUT OT TUTIA YACTHUIL ¥ UX SHEPTHH.

Tak, mporneras uepe3 BEHIECTBO, 0 —YaCTUIA IIOCTEINEHHO TEPSET CBOIO
OHEPTHUI0, 3aTpaunBas €€ Ha MOHU3AIMIO MOJIeKys BemiectBa. [Ipober o —vyacTuil B
Bo3ayxe coctaBisgeT 30 — 90 mm, B amtomuHuu — 0,06 MM, B OMOJIOTUUECKON TKaHU
0,12 MM. 00 —9aCTHITBI TOJHOCTHIO 33JICPKUBAIOTCS OOBIYHBIM JINCTOM OyMarw.

Y- Jy4d — O4YEeHb IKECTKOE JJICKTPOMAarHUTHOE W3JIydyeHHUE, OHU He
OTKJIOHSIFOTCSL DJIEKTPUYECKUM W MArHUTHBIMU TIOJISIMH, PAaCIpPOCTPAHSIOTCA CO
CKOPOCTBIO CBETA, MPU MPOXOKJICHUH Yepe3 KPUCTAIUT OOHAPYKUBAIOT NUPPAKITHUIO.
['amMa -7ayud SBJSIOTCS OJIHMM M3 CaMbIX MPOHUKAONMX u3ydeHud. Haubonee
KECTKUE Y- Jy4d MPOXOUAT Yepe3 CIOW CBMHILA TOJIIMHOM 5 CM WIM 4epe3 CIIoN

BO3ayXa B HCCKOJIbKO COTCH MCTPOB.



B nannoit mabopaTopHoii paboTe u3y4yaeTcsi B3aUMOACHCTBHE 3 — 3JIEKTPOHOB,
uMeromux sHepruto nopsaka 0,4 MsB ¢ BemectBom (cimroaa). Iloaromy nmogpo6HO
O3HAKOMHUMCS pACCMOTPEHHEM MPOIECCOB, XapaKTEPHBIX JJISI 3TUX YACTHIL.

[Ipy TpOXOXAEHUM Yepe3 BEIIECTBO 3JEKTPOHBI TEPSIOT CBOIO JHEPTHUIO
BCIICJICTBUE  AJIEKTPOMATHUTHOTO  B3aUMOJCHCTBUSL C  BJIEKTPOHAMH  aTOMOB
MOTJIOTUTENSA, TPU 3TOM MPOUCXOAUT HOHU3AIMS M BO30YXKJICHHE AaTOMOB —
noHm3arnroHHbIe ToTepH (- dE/dX), oy

Uucno 53JeKTpPOHOB, MPOUICAIINX CIIOAY 3aJaHHOW TOJIIUHBI, SIBIISAETCS
MIOCTEIICHHO YMEHbIIamoIecs GyHkuued Toammubl norotuteis. Ooo3naunm dN

YHKCJIO DJICKTPOHOB, IIOTJIOTUBIIUXCA CIIOCM dx BCIICCTBA.

< ] : X >
r—

_r.dx:
s
—>

Puc.1

Torma dN= - Ny kdx, rme k — xo3ddunment morsnomienus [ U3Iy4eHUs B
BEILIECTBE, 3aBHUCAIIMN TOJLKO OT 3HEPTHH [3 — BJIEKTPOHOB. kK=pU, p — IIOTHOCTh
BEILIECTBA, |l — KO3 DUITMEHT ociabiieHus 3 U3 TydeHuUs .

Paznenus nepemennbiec AN/N = -K dX 1 uHTETpUpys 3TO BhIpaKEHUE, MOJYIUM
IKCIIOHCHIAILHBIN 3aKOH OcliabIeHus 3 M3ITyYCHHUS B BELICCTRE.

N =Npe ™=Npe ™. (7)

JInst TSDKENBIX 3apsHKEHHBIX YaCTHUI[ TPACKTOPHUSI B BEIIECTBE IMPEICTABISICT COOOi
NPSMYIO JIMHHIO, IS 3JICKTPOHOB TPACKTOPHS HE SBJSICTCS MPSMOJIUHEHHOW W3-3a
OOJIBIIIOTO 4YHCIIa aKTOB YIPYroro paccesHus Ha 3JeKTpoHax BemiectBa. Cren
JIBIOKEHHUST DJIEKTPOHA HMMEET HW3BUWJIMCTBIM xapakTep. MakcumalibHas TOJIUHA
CIIIOJIBI, TIOTJIOMIAIOIICH TPAKTUYECKH BCE TMajarollell Ha HeE DJICKTPOHBI,

XapaKTepPU3yeT TaK Ha3bIBAEMBbIH IPAKTHUECKUH WU 3(P(PEKTUBHBIN MIPOOET, T.€. Ly,



npu nojgHoM noriomeHnnd gacTui] (N = 0), KoTopslii MOXET OBITh OIEHEH MyTEM
OKCTPAOJIAIIMA KPUBOW TOTJIOMICHHS, MPEACTABICHHOW B IMOIyJIOrapuMHICCKOM
macmTade B koopauHarax {In N; x}. Ilo 3Hauennto L,y MOXHO OLEHUTH CPEAHIOIO
DHEPTHUIO 3 AIIEKTPOHOB IO IMIUPUUIECKON HopmyJie

L.gg. = 0,407 -, (8)
cripaBe/yIMBOM 1ia 3HadyeHud sHeprui 0,15 < E < 0,8 M»B, MOXHO OLIEHUTH
3HaYCHHUE SHEPTUU 3 — EKTPOHOB [4].

Metoa peructpauuu  — u3aydeHust

Jlns peructpallud U U3MEPEHHs] XapaKTEPUCTHUK SACPHBIX U3TYUYCHUN MPUMEHSIOT
caMble pa3HOOOpa3Hble MPUOOPHI : MOHM3ALMOHHBIE KaMephl, MPONOPIIMOHAIBHBIC
cu€TurKkd,  cuétuuku  [elirepa-Mriiepa,  CUMHTSJIMLHMOHHBIE  CUETYUKH,
nuddy3uoHHBIE KaMmepbl, KaMepbl BUIIbCOHA, My3bIPHKOBBIE U HCKPOBBIE KaMEphl,
YEpPEHKOBCKUE CUETUMKU U Ap. Kpome TOro, perucTpupyror sI€pHbIE H3ITYyUYEHHUS
TaKK€ C TIOMOIIBI0 CHEIUANTbHBIX (OTOIMYJIBCUN, a 3a TOCIeHEE BpeMs
pa3pa0oTaHbl TBEPHBIC TMOJYIPOBOJHUKOBBIE M JAPYrHE JIETEKTOPHI SIACPHBIX
V3JIy4YCHUH.
["a3oHanosHEeHHbIE AETEKTOPHI (CYUETUMKH) OJarogapsi Xopolie€ 4yBCTBUTEILHOCTH U
W3JIy4YEHUSM  pa3HbIX BHJIOB, IMPOCTOTE, JCHIEBU3HE SIBIAIOTCA  CaMbIMH
pacnpocTpaHEHHBIMH TPUOOpAMH pPETUCTpalMi. Takol CUYETYMK TMPEeJCTaBIsSET
co0Ol HaIMOJIHEHHYIO Ta30M 000JIOUKY, B 00BEM KOTOPOU BBEACHBI JBa JICKTPOJA.
[unuaapuyeckuii CYETYMK COCTOMT M3 METAUTMYECKOW TPYOKM UM TOHKOHU
METAJTHYECKOW HUTH, HATSIHYTOUW MO OcU IuiIuHApa. HUTH CayXuT aHogoMm, TpyOka
KaToJloM. B KadecTBe HAMOJHSIONIUX Pa3peKEHHBIX Ta30B HCIOJB3YIOTCS aproH,
HEOH, a30T U T.1. Ha cuérunk nmomarot Beicokoe HanpspkeHnue U mopsaka 300 — 1000
B, cosnmaroniee B razoBoM o0bEMe cuérunka ’JiekTpudeckoe mosie. Kak mpaBuiio,
KaToJl CYETYMKA MOAACPKHUBAIOT TMOJ] MNOTEHIMAIOM 3€MJIM, YTO TapaHTUPYET

6e3omacHOCTh B pabote. Cxema BKITIOUEHUS CUETUMKA MTOKa3aHa Ha pHC. 2.



Cyéryuk

Q | Ycunurein I1.C.

Puc.2
C — obmas €MKOCTh CUETUMKA M BXOJa ycUIuTensd, R — conpoTuBiieHHnEe Harpys3KH.
Perucrpanus mnportekaer cienyromuM oOpa3zoMm. YacTuma sSIEpHOTO H3Iy4EHHUS,
1onajaasi BHYTPb CYETUMKA, BHI3BIBAET MOHU3ALIMIO Ta30B 0JIaro/iapsi 4eMy BO3HUKAET
umMnyiasc Toka. OH ycunuBaercss Ha comnpotuBieHMH R u  mopmaéres Ha
AHAIM3UPYIONIYIO U nepecyéTHyro cxemy I1C.

OCHOBHOM  XapaKTEpUCTUKOM CYETUMKA SBJISETCS 3aBUCHUMOCTh  UHMCIA
3apEruCTPUPOBAHHBIX YACTHUI] OT HAPsLKEHUs (IPU MOCTOSSHHOM MOTOKE yacTuil). 1o
TeX MOp, MOKa HAINPsHKEHUE Ha CUETYMKE MEHbIIE HeKoToporo 3HaueHus U; (puc. 3),
Cc4€TuuK He "cumraer'.

N, l/c Ecnu yBenuuuTh HanpssKeHWE Ha
ANEKTPOJAX, HE MEHsd NpU STOM
MHTEHCUBHOCTU OOJIy4E€HHUS, TO MOKHO
OTMETUTh  TPU  CTaAUH  PabOTHI

C‘-IéT‘-II/IKa, B ITIOJTHOM COOTBCTCTBHUHU C

U, U, Uj U, U,B obGmactsamu ero BOJBT — aMIIEPHOM Xa-
Puc.3. PaKTEPUCTUKH.

ITIpu pocte Hampsbkenust ot U; go U, (puc.3), 4ucCiio UMITYJIBCOB B CEKYHIY
pacTET ¢ yBEeIMUYEHUEM HallpsbKeHUs. Ha 3ToM yyacTke CU€TUMK pErUCTPUPYET HE BCE
yacTullbl, nonagaronmx B Hero. Ha yuactke U,U; (065acTh TOKa HACHIIEHUS BOJIBT -
aMIIEPHOM XapaKTEPUCTHUKH) YHUCIO HMMIYJIbCOB HE MeHsAeTcd ( WM IOYTH He
MEHSAETCS) C POCTOM HAaIpsKEHUs. 3AeCh CYETYMK COCUYUTHIBAET BCE YACTHUIIBI,

MOTAaBIINE B €ro padbounii 00bEM. ['OpU30HTANBHBIA YYAaCTOK KPUBOM HA3bIBACTCS



"mnaro". Pasnocte Uz - U, Ha3zpiBaeTca npoTskEéHHOCThIO maTo. (Kpusas |
COOTBETCTBYET 0OJiee MHTEHCHBHOMY IOTOKY BHEUIHMX 4YacTwll, 4em KpuBas II).
HaknoH ¥ BenMYMHA IJIATO 3aBHCHUT OT KOJMYECTBA CaAMOIIPOU3BOJIBHBIX pa3psaoB,
KOTOphle OOyCJIOBIIEHBI TomagaHueM B Hero uactui. IlpaBee Us uwmcio
CaMOIIPOU3BOJIBHBIX Pa3psIoB YBEIMUMBAETCS, W KOI/IA HAINPSIKEHHE JIOCTUTaeT
HeKoToporo 3HaueHus1 Uy, pa3psa B CUETUMKE HE TracHET (00JacTh CaMOCTOATEIBLHOTO
pa3psiga BOJBT -aMIIEPHOM XapaKTEPUCTUKH). Y XOPOLIMX CYETYUKOB ILJIATO
TOPU30HTAJIBHOE, @ €T0 JUIMHA PaBHA HECKOJIBKUM COTHSIM BOJIBT.

[Ipu pabore co cuéTunkoM pabouee HaNpsHDKEHUE BBIOMPAIOT B Mpeaenax
IJ1aTo, I TOro 4TOOBI KOJI€OaHUs HANpsDKEHUS HE OKa3bIBaJM BIIMSHHE HA YHUCIIO
COCUMTAHHBIX MMITYJIbCOB. A YMCIIO YaCTHI] BHEIIHET0 MOHU3aTOpa, IPOHUKIIUX BO
BHYTpPb CUETUMKA, OBLJIO HAOO0JIEE TOCTOBEPHBIM.

OnHolt u3 xapakTepucTuk cuérumka siBisercss (oH. doH cuérumka — 31O
CpeIHssl CKOPOCTh CUéTa B OTCYTCTBHE PaJUOaKTUBHOIO mnpemnapara. OH 00ycIoBiieH
B OCHOBHOM KOCMHUYECKHMMH JIy4aMH, PaJHOAKTUBHBIMHU MPUMECSIMH B MaTepHalIax,
U3 KOTOPBIX U3rOTOBJIEH CUETUMK, U CAMOIIPOU3BOJIBHBIMU pa3psaaaMu.

IHopsinok BbINOIHEHHS PAadOTHI

N3mepenre padbodeil XapakKTEPUCTUKA CUETUMKA.

1) BxirounTh MepecyeTky M MCTOYHHMK HanpsbkeHus YUII — 1 u gate um
nporperbesi.  YOEIUThCsl, YTO JOMHUK C PaJMOAKTUBHBIM MpernapaToM
3aKPBIT CBUHILIOBOM IIJIACTUHKOM.

2) YcraHoBuTh Ha cuéryuke Hanpsbkeaue 300 B w ompeaenuTs dmciio
HMMITYJICOB B TE€UECHHE TPEX MUHYT. 3aTEM YBEJIUUMUBATh HAMPsDKEHUE Uepes
20 BoawT 10 600 Bonbt. [Tokazanus mpubOpOB 3aMyCchIBaTh B TAOJIHILY.

3) IMoctpouts pabouyro xapakrepuctuky cuétumka N = f (U). Ilo ocu
OpJMHAT — YUCJIO UMITYJIbCOB, IO OCH a0CITUCC — HATIPSHKEHNE.

IIpoBepka 3aKOHA MOTJIOMICHUS B — U3JIYICHUA B BCIIICCTBC.

1) Omnpenencure hoHa cué€Turka (YUCIIO UMITYJIBCOB B OTCYTCTBHUE “TOMHKA™).



VYcraHoBky mnpuBectd B pabouee cocrosiHue. Ha cuérumk mnonmate pabouee

HaIpsKEHUE, COOTBETCTRYIONIEE "TaTo" pabodeil XapakTepUCTUKU U OTIPEACIISIIOT

YHCIIO UMITYJIbCOB Ny B T€4EHUE TPEX MUHYT, COOTBETCTBYIOIIEE (POHY U3IyUCHUS

(TOMUK ¢ paArOaKTUBHBIM IPEapaToOM 3aKPhIT CBUHIIOM).

2) YaanuTh ¢ JOMHKA CBUHIIOBYIO TUTACTUHKY U U3MEPHUTh B TEUCHUE TPEX MUHYT
YHCJI0 UMITYJIbCOB, COOTBETCTBYIOIIEE OTCYTCTBHUIO TOroTUTeNs ( No).
3) 3aKkpbIBaTh OKOIIICYKO JIOMHKA (UIBTPAMHU CIIOABI — OJHUM, ABYMS, TpeMs
CIOSIMU U T.1., He MeHee 10 pa3. Kaxnplil pa3 onpeneianTs 4ucio UMIYJIbCOB B
TedeHue TpEX MUHYT. ToMmuHy QUIBTPOB U3MEPUTH MUKPOMETPOM, OMPEICIISISI
oOIIlyI0 TOJNIIUHY (PUIABTPAa X = X3 + Xp + ...... . Bce pesynbpTarhl 3aHecTH B
Tabnuiy 1. [To momy4eHHBIM TaHHBIM MOCTPOUTH rpaduk 3aBucumoct 1IN (N-Ny)
= f (x). IIpu 3TOM, €ciu BBINMOJHAETCS 3aKOH moromieHus (7), To Ha rpaduxe

AOJIDKHA ITOJIYUHUTBCA IIpAMasd JTUHUA.

Tabnuna 1

NN | X, MM N, 1/c In (N— Ngy)
n/n
1
2

n

T.H.

Onpenenenue KodhdUIMeHTa DorIOMEHU B N3 Iy4eHus B BEIECTBE U

YHEPTUM B YIEKTPOHOB

st ompenenenuss Kod(h@GUIMEHTa TOTJOMICHUS TMOCTYMAT CIEAYIOIMNUM
obpazom. Jlorapudpmupyrot Gpopmyny (7), 3aMUCHIBAIOT MTOTYUYEHHOE BBIPAXKEHUE IS
JIBYX 3HAYCHHUM X U BBIYUTAIOT BTOPOE U3 TIEPBOTO:

In Ny = In Ng — kxy; 9

In N, =1In Ny — kX, , oTkyna

10



K = Ian—InNZI
(XZ_XI)

Jns Beruncnenus k Ha 3aBucuMocTh In N = f (X) BeIOMparOT JBE TOYKH,
HanOoJIee yAan€HHbBIE APYT OT APyTa U HaxoAsmumecs Ha npsiMoid. COOTBETCTBYIOIINE
ATUM ToukaMm 3HadeHus In N u X momctaBisroT B hopmyiy (9).

Omnpenemuts 1o rpaduky L,gg . 1 5TOro npoanuts Ha rpaduke IpsAMyro 10
nepecedeHus ¢ ocblo X. Touka mepecedeHus ompenenut 3HadeHue L,yg. OneHnTSH

3HAYCHUE YHEPTHH 3 3JIEKTPOHOB 10 popmyiie (8).

KoHTpoIpHBIE BOITPOCHI

1. Pacckaxute 00 OCHOBHBIX THIAX PAJUOAKTUBHBIX MPEBPALICHU.
[IpuBenuTe NpUMEPBHI.

2. BriBeauTe 3aKOH pPaaMOAKTHUBHOTO pacmanga siaep. UTo Takoe mepuon
noxiypacmnanaa?

3. Pacckaxute 00 ocoOeHHOCTAX 3 — pacnaaa, 0 HEUTPHUHO.

4. BbiBenuTe 3aKOH MMOTJIOLIEHUS M3JIy4€HHs B BellecTBe. UTO Takoe AIuHA
npobera yactuir?

5. OOBsICHUTE YCTPOMCTBO M MPUHIIUIT JEHCTBUS TA30BOT0 CUETUMKA.

6. Urto Takoe xapakTepucTuka cuéTuuka, "miaro"?

7. Kakas peakiusi paJMOaKTHBHBIX MPEBpAIICHUIl MCHOJb3YeTCd B JaHHOU

pabore, KaKkasi SHEprus [ — U3ydeHUs?

Pexomennyemas nureparypa.
1. I'pa6osckumii P.M. Kypc dusuku. M.: Beiciias mxona, 1980.
2. CasenneB U.B. Kypc oOmelt ¢pusuku. M.: Hayka, 1979, 1.3.
3. llupoxos FO.M., FOaun M.II. Anepnas dusuxa. M.: Hayka, 1980, 53.
4. TlpakTukym 1o sinepHoit pusuke. M.: Uza-so MI'Y,1979.
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Anekceesa Jlapuca Heanoena
I nazynoe Onee Onezosuu,

Onpenesnenue nokasaressi axuadaTbl BO31yXa

[Toanucano B nevats 26.04.02 . ®opmar 60X90 1/16.
bymara nmucyas. [Teuats ocernas. [apaurypa Times.
Yennew.. 0,8.Yu.-uza. 1. 0,7. Tupax 150 3k3. [Iman 2003r. [1o3.

PenaknunoHHO - M31aTENbCKUNA OTAEN
HpKyTCKOTO roCy1apCTBEHHOTO YHUBEPCHUTETA
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