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Mpegnoxeda MeToiuka WAMEBREHWA M PacYeTa QyHELMK 3aBMCUMOCTY CREOHErD e0MHNYHOrD
AHANUTUHECKOMD MMIYNECE, PETUCTPHUDYEMOro UHTEr PATOPOM KBAHTOMETRA, OT BpeneHit. MNokasaHo,
HTO PACHET. NPOW3ESABHHBIA NG NPEANArasSon METOOWMES, XOPOWD COTNACYETCA © OCUMANOrpapuyec-
KM HAGMOORHUAMK W NOZBOARET OOHOIHAMHO ONPELENATE COBOHWE XADAKTEPUCTIKW NMIYNBCHRIX
CUIHANOE ATOMHOR 3MKCCKKd, MeToguea Heod<oanMa nne MoCheaosaHvs npousccos dopurposa-
HUA aHENUTHYBECKWY CUTHAEN0E NPK aTOMHO-3MACCHOHNOM CN2KTRANBHOM aHENWEE NODOWKOE METOD-

O0M BOYBAHWS

Amutpesnwdy Anekcangp MNeHpUXoBWY — WH¥E-
HEep pPeHTTeHOCNEexXTpansHoro adanuaa OAO
=YenabuHocKui mnpnununnrpmmm
xomBuHaT.

QBnacTe Hay4HhIX MHTEPECOB: aTOMHLIA
SMUCCHOHHBIA CNEXTPAaNbHbIR AHANK3 NOPOLW-
KDALY MaTepWanoB; MCCNeaoBaHWe npouec-
COB, BANMIOLLWX HA AHANWTHYECKWA curHan
NpM BBEAEHWN NOPOLWKE B MCTOYHHK 3MMCCHH
METOOOM BOYBAHWH.

AnTop 2 HayvHBEIX NYGNHKaUWiA.

AHATUTHHCCHUIT CHIHAD OMIECCHH ATOMHBIX
ClEKTPaBHBIX JTHHI nmpi BIVBAHAN MOPOLLIKA B
STV HMEeET UMIVIBCHBIT XapakTep. AMITanTyia,
tpﬂphlu H LA PHEQ STHX HMITYALCOR JABHCHAT OT O0e
PALHOHHBLY VET0OBAI AHAIH 3, XHMHYECKOMO 1 HC-
nﬁpr‘ﬂm'u COCTaBa BEOIHMOrO B IYTY MMOPOLTROBOID
MATEPHAA. a Ta Rie 00 HHANBHIYJIBHBIX TCMO -
JHHAMHYECKHX H TEI'[.FIOI:IJHLII‘["-IEC'.KH.‘{ caniicTe. B
YACTHOCTH. HA MapaMeTphbl HMIOVALCA OEKAILIBACT
CHABHOS BAMAHME HAMTHYHE JCrHOHOHHAHPYEMBIX

Mynsiues Anexcanap Anexceesud - OOK-
TOP XMMHWYBCKMX HayK, npodeccop kadenpsl
«PUINKO-XMMHYECKHE METOObLI aHanK3a»
?pnnhcnurn rocyQapcTEEeHHOND TEXHAYECKOTD
yHHBEpcuTeTa - YIIN.

06nacTe HaYYHLIX UHTEPECOR: METOAL
aTOMHOW CNEeKTPOMETPWM, WCCnegoBasve
TEPMOXMMHYECKMX NPOLECCOR B CNEKTPaNbHLIX
HCTOMHMKAX, wuﬂ W CTPYKTYPHBIA
adanwa.

Artop Gonee 210 newaTHwX paboT.

FaesMerTos. Jdadie RAPARTCPHCTHR aHaTHTHYEO -
ROMD HMITYIRCA NOMOMAcT Be0paTh ONTHMANLHBIC
OMepalHoHHBIE VCIODBHA TP |J€Ii!|]€lﬁﬂTiiE" METOAHRK
{‘[IL'E\'['pEl.-‘IbHUI‘U SAHATHIA MOPOLUEOB METOA0M BIVEA-
HITA. 8 TAKME YOTRAHHT b FITH MUHHMHSH POBATE O -
HOBHBIS I:pé.'lh'TO[Jb[. BIHAKLILIHE HA TOYHOCTE 11 BOC-
N POHAROTIMOC T S HATHEE.

Ocupanorpadgiveckie HabToderHid CHIialios
ATOMHOM 3MHOCTTH, NMpoOBEACHHBIE [TO METOAMKE BV -
BaHHA nopoiukos [ 1] ¢ pererpanpeil curuana do-
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TOAHOLOM. BIIOYEHHEIM B (DOTOrATLRAHMYECKOM
pemiMe (MATas NOCTOAHHAA BPEMEHH perucrpa-
LHH), MOKAILIBAKT. YTO EAHHHYHBIS AHATHTITYEC-
KHE MMIYTLCHI OTITHYAKTCS APYT OT ApyTa Kak 1no
AMIVIMTYIE, TAK | M0 WHPHHE. JTO CBA3AHO Kak ©
eCTECTBEHHOI HeCTabHABHOC TLED AVIH. TAK M C Mo-
FPETHOCTBIO. BHOCHMON annapaTtypoil BAVBaHHA.
Hampimvep. Ha puc. | npuseen pesynsrat oTorpa-
ipuposanna skpana ocuitnorpada (C1-68) npn
BAVBAHHH H3BECTHAKA B AyTY MepeMEHHOTO ToOKA i
HaGmOaeRHH R3AVHEHHA CHEKTPRALHBIX AT
KATLLUHA B BRARMOT ofiacti cnegrpa. JioMuio-
(hopHOE MOKPBITHE 3KPaHA HMEET onpeaeaeHHY o
HHEPLIMIO, Mo3ToMY (oToAnnapaT MpH SHCMOELIT
500 me pervteTpHpyveT =50 HATEHBILIHXCH AHATM-
THUECKHX HMITVILCOR,

| w8

1, mag

Puc. 1. Hanowesue PEcCHATAHHOR (1) CpagHen yHEL M
HHTEHCWAHOOTH BHENWTWYECHOID CHIHENSA | B JABHCHMOCTH
OF BpEMENY DAIBKTHA MWMOyNeCa | (Bpensd oT Hyna haik
MATAKLEND HANDAKEHAR] HE QOTOMD3I0MD CADMK WMDY NBCOB
C IpaKa ocumnnorpada (2]

Tak KAk eJHHHYHBIE NMOVABCEL OTANYAIDTCR
APYT OT ApyTa. To (hoTorpadua HaI0meHIa cepiy
HMITYTLCOE [IOJYHACTOA PASMBITOI, HO BTO HE Bpe-
MA FPaiubl H300pamennsa weTRo ovepHersl. Ha
OCHOBAHIH HTHX (PaKTOB MOWHO CACAATH BhIBOL O
CYLUECTROBAH MM HEROH Ve peHe HHOM vy HELIMI 1a-
MEHEHMH aHATMTHYECKOTO CHTHAIA BO BpeMeHn.
ROTOPYIO MOMHO MOTYHHTE PACHETHRIMM MeTOAaMN
MayerHo ata yHEUHA HAHBOICe HHTEPECHA KAK ¢
TOMKH 3PEHIA TPOIECCOB, MPOHCKOOALIK B JIyTE.
TAK ¥ A7 OLUEHKY BIHAHKWA TEX HIH HHBIX (paKTO-
POB HA WHTEHOHBHOCTE AHANWUTHYCCKAX A1HHI,
HKpoMme Toro. fasdan (pyHEIHA Mo3poTAeT BubpaTh
ONTHMATEHEI BpeMeHHoH HHTEPBAT LA CeNeKLnm
AHATATHYECKOTO CUTHANA TP oTpafoTre MeTooHK
KoaMYecTREHHOTo aHa 3. Oauaro wdposan ob-
paboTtra doTorpadiiieckoro HaobpasmeHHUA kpafite
BATPYAHHTETBEHA H3-3a HEBOIMOWHOCTH OTpelene-
HHA CTATHCTHYECKOTD BEIAA KamAoTo HMITYIECa B
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reoMEeTPHIo CHIHANA.

lenkio aanioro uecnenosannA Oslna paspabor-

Kka cnocofa MaMepeHiA, 8 TAKHKEe MeToaa pacyeTa

ANA OoTYHeHHA cpeidreit hyHKUHH 3aBHCHMOCTH

HHTEHCHBHOCTH IHHH YHOTD AaHATHTHYCCKOTO HM-
VILCA OT BPEMeHI.

Kax H3apecTHO, KK KAHAT KBAHTOMETpa oC -
HALIEH HHTETPATOPOM, KOTOPLIH, COGCTBEHHO, 1 pe-
FHCTPHPYET HHTEHCHBHOCTE ONTHYECKOTO CHIHAA
dererrtopa, CoBpeMEHHAR aNnMapaTypa perdcTpa-
LIMH. padoTaloUIAA B PERMMAR THAMITHECKOro CHi-
THIBAHMA M BPeMeHHON CeTeKIgicHrHana. noseo-
JHET € BRICOKOH CHOPOCThLIO OMPAIIMBATE HAKOTIH-
TeALHEIN KOHASHCATOP H ofHYIATE HHTCrpaTop.
EF‘.-'lli CHD pDC’Th Dl'[['JUlf"u ADCTATOYMHO BRICOKAA, TO MLI
MOV HAEM HHTET PaabHy 0 (PYHELHD PAIBUTIA HH-
TEHCHBHOCTH @IHHIYHOND HMIVIBCA BO BREMEHH B
BIJIE (AP SHAUYSHHA HHTEHCHBHOCTE CHTHANA-BEe-
MA. TeopeTHYECKH. 3aBHCHMOCTE UHTErPANTLHOM
(PYHELLA T OT BpeMe i Bl DAMKAE 1O YVPARHEHHEM:

{t) = [itydt, (1)

rae ) - ananauradec kil CHrHAA, HAKOTLNeHHBIH
HHTCrpATOPOM 38 BpeMAa uanmeperid Loift) - dvHg-
LHHH 3aBHCHMOCTH HHTEHCHBHOCTH SO HOID
pMIVIsCa oT spesieHi. [pogudichepermposas vpas
Hedte [ 1) v nodemns ofe gooTi ta dl . o

K dift)
dt

Ecapn anatiridec kil aua dyvasam i napec-
TEH, TO Haxo@daerme {1 pe cocTasaaeT GoibLLIOro
Tpyia. B waies coyyae WHTErPAIbHA QPYHELHA
MINIVHAETCR B BIVIE NMOCTEI0RATENBHOTD PAAS 3HA-
wennit {1, ). rae [ - curran. KoTapeiil HAKOmMI M-
TEFPATOR K MOMEHTY BpEeMeHN | K - HoMep ontpoca
HHTerpaTopa. CooTseToTBeun, PYHEWHID {1 Tome
MOGRHO TIOIYYHTE B Bide map anadenit (i. ¢ ). ne-
noasayn hopMyry yncaesHoro audpepeHintposa-
HiA:

ift) (2)

'rk rr-r e 'rir_11rrir_1 )

P =l

(le ) = (3]

OnHako Takoil cinocof ofpaloTEH peayiIbTaTon
BCCTIA CONPOROHIAETCA CHIBHBIM pa3fpocon oy -
yaeMelX aHaweHuii (1), nostosy gudubepennnpye-
My 0 OYHKLHIO PEKOMEHIVETCA BHAYANE CITPAMHTS,
A HET0 HCMOAL3YIOT PA3AHHMHBIE THTE PIIOIRITHOH -
HbIE METOAbL

HarnpisMep, MosHO HAHECTH CeTKY aHaueHmii (1, .
t,- t.,) no ocu abeumce i aHavenuit (. 1. L ) oo
OCH OPAHHAT 3aTeM METOA0M HauMeHbIIHX KBal-
PaToBR NOMVYHTE HHTEPNONALHOHHVIO MPAMYIO, W
TaHTEeHC VIVa HAKI0HA 3Tl npaMoi yet AB1aTLe
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nporasoaHoi GyHELH ]| B Touke § . Ecan perictpi-
POBATE HECKOMBEO eIHIMHBIX HMIYALCOB M MOCIe
DHOHYAHMA 04e PeIHOr0 MMITYILea 00HYIATE MITer-
PaTOP, TO PEYIBTAT HAMEPEHHIL MOMKHO TPEJCTABHTh
B HH/E [J: (b )orae - nosep umimyabea, Hepexog ot ;,'r K
[ AErKO OCYLUEC TBHT 10 (popmyIie

“"lid' (4)
=i

TAC T - KOAHYSCTRO UMITVILCOR. Tarm uﬁpuaﬂm, AR
Ka#A000 [ MOJIVHAETCA YCPEIHEHHOE 3HAMEHHE HH-
TErpaLHOMN (PYHELIH 00 BCOM 3apericTPHPoBAH-
HEIM UMDV IBCAM. [Jajiee. B COOTRETCTBHM C BhILLE-
HaI0e HHBIM,. HEOTKOIMMO MPOBECTH COPHMISHIE
i gudupe penuHpoBanue | A Noay4eHHA 3Haqde-
HHil { . TToayyeHHslil B peaysTaTe aTUX OMepaii
paa suadernit (i, ) Oyaer npeacrasinre coboi
cpeaHor GYHELHIO 33 BHCHMOCTH HHTEHCHBHOCTH
eQUHITYHOTD aHATHTHYECKOTD HMIYILC 0T BpemMe-
HH.

CnegyeT oTMETHTD, YTO 3HAYEHHA [ BRIPAKEHBI
B ELMHMLAN HAMEPEHIA HHTer paTopa. Kpose Toro,
HHTErPATOP NPeiHaAIHAYEeH HAMEPATE TOILRO C1i-
Obie CHTHAIBL NO3TOMY B GOMLLUMHCTEE CIVHACH 13-
MepieMblit cursas TpeGyered ocnabante. ia Toro
ol L BbBIPA3NTE B M HMLTAY |!E‘LlJIhH(Iﬁ HAMEepHAC-
MOTT XAPARTEPHCTHEN, TPeGYE TR HEKOTOPBIA Koad-
et nepesoaa. o onpegejacHno. JefcTBY -
e AHAYEHME CHB TORA BYIeT paBio NOCTORHI0-
MY TOKY, KOTOPBI 30 0HHAKOBOS KOTHYCoTED Bpe-
MEHH HA OIHHAKOBOI HArPY3KE BLIICAACT TAKYHO e
MOUIHOCT . OYeiIHG, uTo BOE CHAaJaHHOE O IPaBel-
JAHUBO M LTH HATTPAMREHITH

1 ! ur.! % =
[Uundt = = [t . (5]
To To

riae u, - MrHOBEHHOE JHAMEHHE HAllpaweHA B
HMITYIBCE: L - HANPAKEHHE IKBHBATEHTHOMO OCTO-
AHFOro CHrHAna, T nepuod o TORCHHA FMITY/ 1RO
[ - ppeMa. C roMolbo HHTErPATOPaE Mbl H3MEPAEM
oeaalbaeHH BT CHIHL, CBHIAHHBI C PEATBHBIM CO-
OTHOIICHIEM

T
K [t it = U
[i]

uin " {E]
rae U - peayastaT oflpoca HHTErpaTopa 8 MOMEHT
ppemerit (=T K- koadppuiygenTt ocaabieHin name-
pAReMoii BeAHYHHGL [eficT BY1olLee 3HANEHIEe HaMme-
paeMoil pemmynHel U, moavyaeHHoe © oMotk
CTAHIAPTHOrO HaMepuTeld (BoasTMeTpa). Byaer
CREIYIOLIMM

Uy

2
?ja‘t-ud . (7)
[¥

Taruwm ofpadom koadupuumeHT ocnabaeHUA FUTH
M€ pexoia MOEHD ONpeae T Th o opamyiie

U,T
Uu_!u

Jlannyio pacdeTHY o MOAe b ITPOBEPAAH [Ty TEM
[IoAaYH Ha BXOA HHTerpatopa keadToMerpa [1-ob-
PAAHOr0 KAIHOPOBAHHOrG CHIHAAA C IMHPHHOM
ke 0.60 yme. Tak kag curuan crabiibHbil.
OIIE PALLA YT PeiHEH A He NPOBOIIACE H HHTer pa-
rop He oBHyIAIcA. Onpos HETErpaTopa ocyILecTs-
aaan gepes 0.026 me, Peayasratsl anddeperunpo-
BAHHA MpeacTaniednl Ha puce.2. PaccunuTadHan
[HPHEHA IMOVIbeA cocTapina 0.61 me. ITo noarsep-
HACT, UTO HANOKeHHAA BLIe MeToaHEa auddhe-
PEHUMPORAHHA HE HCKAHKACT GOPMBI 3NeKTPOHHO-
ro CHIHanA.

18

Kn

(8)

-

-—

Puec. 2. Peynetar pervcrpalsan i pacqata M-obpasworn
WIIMY NaCa MO NPEANaraeMmon MaTtaawke, PaccunTaHHee
|:;r' MOWHEA NRHWA) 1 ASMEREHHRE [TIJ“-FH:I IHBUEHAA ClrHana |,
| - apana o HyNA DAde NETIAKNWEND HANDAREHAR

[MpurogHocTs NpegiaraesMoil MeToLENR 118 0b-
pPAafOTEN AHLAHM THYECKOTD CHIHATA MPOBEPRLTH TP
i]ﬁ'f'[f("['}'.lﬁﬂ[ﬂ] ONTHYMECKOrO CHIHAA OZHOBRPEMEHHO
I}I{'LLITJ.-'I’GTEJ-E\I#H.‘I.\! " I:1HT{_'['i][I FUIJU.'H. B kavecTee ge-
reETopa BHOBE MCIOMLIOBATH (HOTOAHOA. CHIHAT ¢
HOTOPOTO GUHOBPELEHHO NOARBAITH HA BXOJ OCLLHA-
norpaga i uarerpatopa. B MeIHY0 IVTY Nepemen:-
HOMD TOKA AIVBANM MOPOLLOK H3BCCTHAKA KPYITHO-
cThio venes 80 sus (dasa mowira 60 o asrwm-
TVAE MTUTAKIEro HANPAMKEHHA MIPH CHAe TOKa 7 A,
CKOPOCTb MOME PEYHOTO MO TOKE BOJAYRA T M/ C W CKo-
POCTE BAYBAHWA nopoiuka 6 mr/c), Peryanposgy Ko-
AMHMECTRA BROAHMOID NOPOIKR OCYILECTBIAIN ¢
nosolsio annapata ACYB |2]. orfop vaayHeHud
NpoBOANTH BAoab dakena oyru [ 1].

Drpan ocwpnaorpadga goror padH poBaTH C 3KC-
noanupeil 5300 me; oTorpadun NMIYALCOR CKAHK-
popaan 1 ofipafarsibain rpadHYecKkHM pegakTo-
poat. C MoMOLILI0 HHTErPATOPA PerHCTPHPOBAIH H
vepeaHani 500 nocneoBaTelbHbIX HMITYILCOB, Orn-
POC MHTEr PATORA TPoHasouy yepea . 1 12 me: noc-
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e OKOHYAHWA OYePeIHOro HMIIYILCA HHTErpaTop
obHynaan. JeiicTevioues sHaYeHUe HANMPAKeHIA
Ha thoTogHoAe [V HIMEPAIHN C MOMOLULIO I poBoro
BOJABTMETpa. 3atem no opmyne (8) paccuiThiBAIN
woadupsuneHT ocaadnenua K M npHBOLILTH PEaVTh-
TAThl PACHETA B CHCTEMY eIHHWIL HAMEPEHHA 0CLEUT-
Aorpada. Mocae nocTpoeHus rpaduk 3aBHCHMOCTH
HHTEHCHBHOCTH AHATHTHHECKONO CHIHANA OT Bpe-
MEHH ¢ MOMOUBI Fpadryeckoro peaakTopa Gbia
cHaT TakuM ofpasoM. YToObl SRBHBATEHTHBIE 1e-
JeHmA Ha hoTor padii 1 HA PHCVHES HMETH OTHHL-
KOBBIE AHHEIHBIC pasMepsl. Peaynsrar rpaisecko-
ro HatoseHHA rpaduma dyasin o goTorpadyni ak-
paxa ocuMIorpada npeacTanIeds! Ha pric, |,
AHATHA MOTYUeHHBIX JAHHLIX I03BOIAET CASNATE
BBIBOL. YTO NPEATATASMAR METOAHED HIMEPEHITH 1

pacHeTa LaeT BOAMOWHOCTE MOMVHHTE CPeHION
PVHEIHIO 32RICHMOCTH MHTEHCHBHOCTH € THHITH-
HOPD AHATHTHYMECKOTD CHIHANA 0T BpeMeH B (rop-
MATHADBAHHBIX eTHHHLAX M3AMEDPEHIA. HE MCKaHE
opMbI 1 IIMPHHBL HMITVIBCA CHPHAAA (pic.2). Ha
pHC. | NOKazaHo. 4To PACCYHTAHHAR PYHELHA Npo-
KOQHUT Hepes cepeanny Haobpame i, MoIyyenio
Mo C MOMOLLLED n{‘uﬂ:l.ﬂ{}:rpalim. H OoTBeYaeT Tpeﬁona-
MU, NPebARTACMOMY K CpedHel givHELH, Tak
KAK IVHEUMA CPEIHAR. TO CASAVET OHIATH, 9T0 OHA
OyaeT BOCITPOMABOINTECA TOABKO [TPK COBTO IS
MOCTOAHHBLX OMePALMOHHLIX YeaoBril. Paspaboran-
HAA METOIHED HeodX0AMa LA HocTe0BaHHA npo-
HECCoB OPMHPOBAHMA AHATHTHYCCKIX CHIHATOB
[P ATOMHO-3MIICCHOHHOM CIERTPATLHOM AHALI-
A€ MOPOLTEOB METOLOM BAYBAHMA,
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