Hayxa i mexnixa Iosimpsnux Cun 36poiinux Cun Yrpainu, 2014, Ne 4(17)

ISSN 2223-456X

VK 504.054;54.064;51-74

10.10. Tonuapenko', M.M. Jlumsuniok’, A.B. ®appaxos’

1 . . .
CesacmononbcKuii HaYUOHANbHYLLL YHUSEPCUMEm SI0ePHOU dHEP2UU U NPOMBIULTIEHHOCMU
2 .
I'Y «Uncmumym eeoxumuu okpysxcarowei cpeovt HAH Ykpaunviy Kues

MATEMATUYECKASA MOAEJb BbIABINEHUA
HU3KOAKTUBHOIO MOHU3UPYIOLLUEIO rAMMA-U3JNTYYEHUA

Hoxa3aHo, unmo HU3KOAKmMuBHOe caMMa-usjlyderue mooancem bbb 06Hapy:)/ceH0 npu y3K0nojioCHOM cmp06u—
posearnuu ececo cnekmpa uajwepeHuL?, BbIMUCTCHUSL 8 KANCOOU y3K0L7 noijioce Koppefmuummoﬁ mampuysl U nocie-
dyiowezo eé CpAaBHeHUsl ¢ Hopjwamueﬁoﬁ. B cjiyuae 3HadumeilbHo2co pacxoofcdeHuﬂ SHAYEHUA Mampuy npuHuUmaemcs

peutlenue o Haauduu HU3KOAKmueHo2o UCmo4YHuKka.

Knrwoueesvle cnosa: ucmounux uznyyenus, paouoaKxmueuvilil (oH, KOppersyuoHHas mMampuyd, Y3KONOoi0CHOe

cmpobuposanue.
BeseaeHue

OOHapyxeHHe UCTOYHHKOB MOHU3UPYIOIIETO U3ITY-
YEeHHUs — OJHA U3 aKTyaJbHBIX HAYYHO-TPUKIAJIHBIX 3a-
Jlad, KOTopas CTOMT Mepe] CWIOBBIMH M HayYHBIMH
cTpykTypamu [1, 2], odecreyrBaronMMH PEIIeHUE TOCy-
JTAPCTBEHHBIX M TIIO0AJbHBIX 33/1a4 O HEpaclpoCTpaHe-
HHUH SIIEPHOTO OPYXKHUSI U €ro KOMIIOHEHTOB. M3BecTHO,
YTO CYIIECTBYET HaJCKHBIE METO/IbI OOHApPYKEHHs WC-
TOYHUKOB WOHM3UPYIOIIMX HM3IY4eHUH W CO3JlaHHAas Ha
WX OCHOBE M3MepHTeNbHas TexHuka [3 — 6]. OmHako
TEPPOPUCTHYECKHE OPraHU3alMK pA3IMYHOTO TOJKA
TUIAHUPYIOT HCIIONB30BaTh IS  TPAHCIIOPTUPOBKU pa-
JIMOAKTUBHBIX ~MAaTepHAaIOB pPa3IMYHBIE YCTPOKCTBA,
MO3BOJISIFOIIVE MACKHPOBATh MX TIOJ €CTECTBEHHBIH (POH.
B Toxe Bpemsi CyIIECTBYIOT MaTeMaTHYEeCKHE METOJIbI
[7], onpenensrorue TO, YTO JTFOOOW CITyJaiHBIN MPOIIECC
MMEET XapaKTEepHYIO TOJBKO JJIsl HETO «OKPACKy», OIpe-
JIETSIEMYIO €r0 CHHTYJISIPHBIM pa3fioKeHHeM. JTO co3/1a-
€T OCHOBY /ISl TEOPETUYECKUX pa3padOTOK MOJeNeH,
MTO3BOJISFOIIUX BBIABJISITh HU3KOAKTUBHBIC UCTOUHHKH.

Leanlo nanHoii padoThl sBIsieTCs pa3paboTka
MaTEeMaTH4eCKOH MOJETH BBISBICHUS HU3KOAKTHBHOTO
MOHHM3HMPYIOIIEro raMMa-u3inydenus. J[is mocTxeHus
MOCTABJICHHOH 1I€JTM HEOOXOAMMO PEIIUTh CIEAYIOIIUe
3aJauu: BO-TIEPBBIX, MPOAHAIN3UPOBATH OJHOMEPHYIO
CIIy4alHYI0 BEJUYUHY, XapaKTEepU3YIOUIYIO paauaiu-
OHHBIN ()OH Ha JIOKAIBHOM IPOCTPAaHCTBE, BO-BTODHIX,
paccMOTpeTh MaTeMaTHYeCKOe OIMCAHWE paaualliOH-
Horo ¢oHa, (OPMHPYEMOro JBYMS HE3aBUCUMBIMH
(dakTopamu, B-TPETHHX, PEIIMTh 3a7a4y W3MCHCHHUS
CIIy4aifHOrO CTallMOHApPHOTO ()OHA HU3KOAKTHBHBIM
PAIMOAKTUBHBIM UCTOUYHUKOM.

OpHoMmepHas cnyvyanMHas BefiMvuHa,
KOTOpas XxapakTepu3yeT pagaMaunoHHbIN
¢poH B filoKanbLHOM NpoCTpaHCTBE

Pammanvionnslii poH — HOHM3UpYIOIEe H3ITy4eHHE,
KOTOpOe O0YCIIOBICHO OOIIMM NEHCTBHEM €CTECTBEHHBIX
U TEXHOTCHHBIX PaJUAIMOHHBIX (pakTopoB. I[IpupomHbIit

paJMaloHHbId ()OH — H3ITy4eHHe, KOTOpOe CO3JaeTcs B
TIPUPOJIE PaJHOHYKIIIAMHE, CONEP)KAIIMMUCS B 3€MHOM
KOpe, NPHUIIOBEPXHOCTHOM BO3IlyXe, IOYBE, BOJIE, pacre-
Husix (mpuonusurensHo 80 — 85%), a Taxke KOCMHUYECKAM
m3nydeHreM (okomo 15 — 20%). TexHOreHHBIN paauariy-
OHHBIN (DOH CBsI3aH, TIIaBHBIM 00pa3oM, ¢ repepaboTKoN 1
CKHTaHUEM TOPHOYHX
HCKOIaeMBbIX, a TAKKe C SIEPHBIMU HCTIBITAHUSIMU U SITIEp-
HOHM »HepreTukod. [lo 3TUM nNpHuYMHAM paaAUaLIOHHBIN
(OH M3MeHsieTCss B JJOCTATOYHO HIMPOKHX TMpernerax, B
3aBHCHMOCTH OT PErHOHa, KOTOPHI paccMaTpUBAaeTCs.
Jlaxxe B OTHOM pervoHe, HO B Pa3HBIX MECTax, OH MOXKET
CYILIECTBEHHO W3MEHSTHCS, T.€. TOBOPST O BEJIMYMHE pa-
JIMAIIMOHHOTO (JOHA HA JIOKAJFHOM Y4YacTKe MECTHOCTH
WM JIOK&JBHOM TPOCTpaHCTBe. EnuHMIIA M3MepeHus
aKTUBHOCTH PAJMAllIOHHOIO (pOHA — KOJIMYECTBO AKTOB
pacriaza B cexyHzy (pacr.-c’).

3HayeHUE paJUAIMOHHOrO (hoHA B JIOKAIHLHOM IIPO-
CTPAaHCTBE OOBIYHO SIBIISIETCSl HEMPEPHIBHOM CIydaiiHOM
BenmuuHoi (CB), kak nmokaszaHo Ha puc. 1.

NCPEMCIICHUEM TOPHBIX IIOPO/,

Puc. 1. ®parmeHT pekopaorpaMmsl
(IryKTyanuii paauaoHHOro GoHa
[ycts nannas CB umeer GpyHKIMIO pacnpeneneHus
BeposTHocTel (nHTerpansHyto @PB) F(X) u muiotHOCTh
pactpenencuus (muddepenimanpayto ®PB) — Py(x).
Ecnu CB X umeer HopMmanbHOe pacnpeaenaeHue, 1o [8]:
(x-m)’

1
Gm 202

Ile M U G — 4uCIoBBIe XapakTepuctuku CB X: m —

P (x) = , (1

exp| —

Matematuueckoe oxumganue (MO); 6 — cpemHeKBajpa-
tnyeckoe otkinoHeHue (CKO), T.e. CB momHOCTBIO OII-
penensieTcs 2 YUCIIOBBIMU XapaKTepUCTHKaMHu (puc. 2).
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P(x)

HopmaiibHoe pacripe/iejienHe

my

myt+o

68.27%

my-20

my+20

05.45%

mg-36

my+30]

99,73%

Puc. 2. 3akoH pacnpeseneHus CliydaiiHON BeTUIHHBI

Xapaktep mpou3BoiabHON ogHoMmepHoi CB ompe-
JIETSIETCSl TAKUMH YHCJIOBBIMH XapaKTEPUCTHKAMH, Kak
MOMEHTBI TOps/IKa K OTHOCHTEIBHO CIy4aliHOH TOYKH
o (M (¢) - MO) [8]:

— abcomoTHBIE

k
Bk (o) = M(|X - a| ) ;
— (pakTopHuanbHbIE

m[k](oc) = M(|x - a|[k])

(1)

)

rie |x - oc|[k] =7M=7(z-1)(z-2)...(z-k+1).

s onnomepHoi CB HavyanbabiM (00 = 0) MOMeH-
TOM IIepBOTO TOpsiika m; sBisiercs MO, HEeHTpabHBIM
(00 =m) MOMEHTOM BTOPOT'O TOpsIIKa mg — Jmcrepcus,
a0COJTFOTHBIM LIEHTPAJIHLHBIM MOMEHTOM IIEPBOrO MOPSI-
Ka [32 — cpenHee apudmernueckoe oTkiIoHeHHe. C LeH-

0
TpaJbHbIM MOMCHTOM TpPETHCIO IOpsAAKa mj3 CBA3aH

KO UIMEHT acCUMMETPHH Y] = mg / . C LEHTpaJIb-
HBIM MOMEHTOM YETBEPTOrO ITOps/IKa mg CBSI3aH KO-

s¢dunuent skcuecca j, = mg / ot.
KpoMe Toro omHoMepHas ciydyaiHas BeIMYUHA
OIMUCBIBACTCS XapaKTEPUCTUUCCKON (yHknueit O,(jv),

KxoTopast onpezensercs kak MO CB ¢, T.e.
O (jv) =M(e™) = [eI™P(x)dx

—00

€)

TJie V — IeCTBUTEbHAS BEIHMYMHA, j=~/—1 .

Hcnonp3ys mpeacTaBiieHne TIOTHOCTH BEPOSITHO-
ctu P1(X) B BUIE CyMMBI JienbTa QyHKIMHA, hopmyty (3)
MOXHO PaclpOCTpaHHTh HAa JUCKPETHBIE CIydaiHbIe
BEJIMYMHBI, TOTJ]A OHA TIPUMET BUJ

n .
0,(jv) = Pe!i

i=1

)

rae x; — BosMoxkuble 3HaueHus CB X; P;=P(x=x;) —
COOTBETCTBYIOIINE UM BEPOSITHOCTH.
[TnotHOCTE BepositTHOCTH Pi(X) OIHO3HAYHO BBI-
pakaercs yepe3 XapaKTepUCTHUCCKYO pyHKImo [8]:
1 +00 .
Pi(x) === [©(jv)e T dv (5)
2n Y
Js HaxoxaeHuss ©(jv) 1Mo W3BECTHOHM IUIOTHO-
ctbto Py(x) mnu HaoOopoT, HaxoxaeHus Py(x) mo O,(jv),
MOXXHO HCIIOJIBb30BaTh npeobOpazoBanne dypwe, a mis
ompenenenuss MomeHToB my CB X HyxHO paccuuTath
k-yt0 MIPOM3BOIHYIO OT XapaKTePUCTHYECKOW (YHKIUH
o mapamertpy v mpu v=0, T.e.
_1.d*%e(jv)

my = .
ik avk |v=0

(6)

OnHomepHas CB, xoTopas xapakTepusyeT pajua-
LUMOHHBIH ()OH Ha JIOKaJbHOM Y4YacTKe HPOCTPAHCTBA,
OIpeIeIIsIeTC MaTeMaTHUeCKUM O)XKUAaHHEM, JUCIep-
cuell, k03 PUIIEHTOM acCHMMETPHU M JKCLECCOM (Mo-
MEHT 4-TO TOps/iKa), KOTOPHIE BBIUUCISIOTCS Yepes3
XapaKTePUCTUUECKYI0 (YHKIMIO C HCIONb30BaHUEM
npeobpazoBanus Oypoe.

MaTemaTnyeckoe onumcaHme
paanauuoHHoro oHa, popMmmpyemoro
HEeCKONbKUMU He3aBUCUMbIMU hakTopamu

[lycTe BBINONHEHO U3MEPEHHE pPaTUALOHHOTO
¢oHa mpocTpaHcTBa. PesynpraToM n3mepeHuii 3a ormpe-
JIeIEHHBIN NPOMEXYTOK BPEMEHM SBJISIETCS OIHOMEp-
Hasg CB X,. Uepes onpeseneHHbIA TPOMEKYTOK BpeMe-
HU OISTH BBITONHSIEM HM3MEpEHHE pagualroHHOro ¢o-
Ha, pe3ynbTaT 3Toro usmepenus — CB X, o t.a. Cucre-
My u3 n CB MoxHO paccMaTpuBaTh Kak n-MepHBIH CiIy-
YaWHBIA BEKTOP.

BMecTo IIOTHOCTH BEpPOATHOCTH AJIS ONUCAHUA
JIByMEPHOIM CHCTEMBI IIeJIeco00pa3Hee HCIIOIb30BaTh
JIBYMEPHYIO XapaKTEePUCTHIECKYIO () YHKIIHIO
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O,(jvy,jvy) = M[ej(VIHsz)J _

+00 +00 (7N
= j '[ ej(V‘HVZY)PZ (x,y)dxdy.
—00 —00
Ecnu x u y — He3aBHCHMBIE ClTy4aliHble BEJIMYUHBI
C XapakTepucTHueckuMu GyHKImsIMu O;(jvi) 1 ©;(jva),
10 O,(jv1, jV2) = O1(v1) O1(jva).
[TycTh, n3Mepsisi JOMUHHUPYIOIIUK (OH, BBINOIHE-
HO N W3MEpeHuil, T.e. paccmaTpuBaercs cucrema n CB,
KOTOpBIE OYIyT XapaKTepU30BaThCS MaTeMaTHYECKHM
oxuganneM M(Xy), aucnepcueit D(X), B3aUMHBIMH
KOpPEJISIIUOHHBIMA MOMEHTaMHU

Ka, = {[Xi = MOOI[X; -MXp JLi= i ®

WK K03 PUIHEHTaMU B3aUMHOI KOPPEISIIIN
Ryx. = KXin | Oyixjol # - )

XiXj

Takum 00pa3oM, MaTeMaTHYECKOE ONHCAaHUE pa-
JUAIIMOHHOTO (DOHA KOTOPBIH (HOPMHPYETCS HECKOJb-
KHMU HE3aBUCHUMBIMU (haKTOPaMH, IOJTyIaeMbIM B XOJIC
OTMBITHBIX M3MEPEHUH, — CUCTeMa HECKOJIbKUX CIydaii-
HBIX BEJIWYWH, KOTOPBIE OIpPENeSIOTCS HadadlbHBIMU
MOMEHTaMH IIEPBOI'O M BTOPOIO MOpsaKa (MaTeMaTHye-
CKUM OXXHJaHUEM U TUCTIEpPCHEl), a TAaKXKe B3aUMHBIMU
KOPPEJSIITUOHHBIMU MOMEHTaMHU.

PeweHuA 3agaum uaMmeHeHus cnyqaﬁHoro
CcTaunoHapHoro cb0|-|a HU3KOAKTUBHbLIM
paanoakTuBHbLIM UCTOYHUKOM

[Ipu npsMOM JETEKTHPOBAHUM BBIICIUTH MOJIE3-
HBIW CHUTHAJT Ha (JOHE TTOMEXH MOYKHO TIPU YCJIOBUH, YTO
JIETEKTUPYEMBIN CHT'HAJ TOCTaTOYHO (KaK MpaBUIIo, B 2-
4 pa3a u Oombliie) mpepbiIa moMexy [7]. B Tom ciy-
Yyae, KOrJla COOTHOILICHWE YPOBHS CHT'Haja M IOMEXH
konebsercs or 1,2 g0 1,8, mpuem curHajza cYUTaeTCs
HEYBEpEHHBIM, a KOIJla 3Ha4YeHUE CHrHaja M IOMEXH
COM3MEpPUMBI, TO BblAeneHHe curHainf Ha (oHe IIymMoB
o4yeHb mnpobOneMatnyHo. [Ipum ycIOBUM, 4YTO CHTHAN
MEHbIIIE YPOBHS IToMeXH (B HallleM cyJae Hike (hoHa),
BBIJIENTUTH €r0 MOYKHO, UCIIONB3YsI CTATUCTUYECKHE (MITH
BEPOSATHOCTHBIC) METO/IbI 00PAOOTKH CUTHAIOB [7].

[TycTh, POBOJAMTCS OIHOPA30BOE M3MEPEHHE pa-
JIMOaKTUBHOTO ()OHA B TEYEHHE ONpPENEICHHOr0 IIPOo-
MexyTKka BpeMeHH T. 3auKcHpoBaHHYIO 32 3TO BpeMs
CB Oynem ompenenstb 4 MoMeHTamu nopsiaka 1 —4.
Ecnmu  aykTyaliu 3HAYCHUH SBJISIOTCA TayCCOBBIM
IIYMOM, TO IUIOTHOCTH pPAacHpeesieHHs] BEpPOSTHOCTEH
OyIeT MOTYMHATHCSI HOPMAIBHOMY 3aKOHY paciipesese-
HUS, 2 KOI(QHUIUEHTH aCUMMETPHUU M dKcrecca Oyner
PaBHATHCS HYJIO.

B nokaxpHOE MPOCTPAHCTBO, B KOTOPOM IPOUCXO-
IIUT M3MEpEHHE pPaJMOAKTHBHOro (oHa, J00aBUM HC-
TOYHHMK MOHU3UpYIONIEro uanydenus. [lycts ero uzimy-
YyeHue OyIeT MOCTOSHHBIM, 0e3 (IyKTyalui, ero ax-
tuBHOCTH U = const, U < my. [Ipu sToM maTemaTuue-
CKOE OXXUJAHHE IOJYYEHHOTO CIy4ailHOro Ipolecca

my., yBeIMUYUTCA Ha BenumuuHy U, a aucnepcus — Ha
BennuuHy 0,16 U. COOTBETCTBEHHO MONYYUM MOJIOXKHU-
TENBHBIA KOI(OHUIUEHT acHMMETPHU 11 HEHYJIEBOM
JKCIleCC, YTO JacT BO3MOXKHOCTh CJENaTh BHIBOJ O
HaJMuuK (TIOSBJICHUS]) HU3KOAKTHMBHOI'O MCTOYHUKA Ha
JIOKAJIbHOM Yy4YacTKe, I/Ieé MPOBOAMUTCA H3MEpEHHe pa-
JIUOAKTUBHOTO (hOHA.

CrnenoBaTenbHO pelleHue 3aaYd BbISBICHHUS HU3-
KOAKTHBHI'OI'0 HMCTOYHHMKA 3aKII0YAaeTcsl B MEepUOgUye-
CKOM BBIUHCIIEHUU TIEPBOTO, BTOPOTrO, TPETHETO U YeT-
BEPTOr0 MOMEHTOB M (DHKCAIMsl HAJTHYHS PA3HUIIBL, T.€.

my ., —my :Am; U=0

Ox+u ~ Oy = Ac; npnAm:Ac:AjI :Aj2 =0 (10)
Jou —h =4 U=l

j2+u - j2 = Aj2; pu Am # O,AO' * O’Ajl * O’Aj2 # 0.

JlomycTumM, BBIIOTHEHO n u3MepeHuit. CocTaBuUM

MaTpulbl KOPpCIAIUOHHBIX MOMCHTOB ”kU” u KOB(l)-

(UIMEHTOB B3aMMHOW KOPPEJISIINU ”Rin
Tak kak Bce ciydaifHble BETUUUHBI X, X, . X, He-
3aBUCHMBI, TO ”kij“:"()” s ”Rin — MOCTOSIHHA.

Ecnu Ha nmokanbHBIN y4acTOK MPOCTPAHCTBA, TIE
MIPOBOJUTCS U3MEPEHHE paaualnioHHOro (oHa, 100aB-
JIAETCSA MCTOYHHK MOHHM3HPYIOUIETO M3IyJYCHUS, aKTHB-
HOCTb KOoTOporo pasusercs U, To

k(X]+u)(x2+u) = {[(Xl +u) - M(xy + u)] X
><[(x2 +u) - M(x, + u)]} =k

[Ipeobpasys (24), nonydaem

(11)

X1X2 + kuu'
(12)

Tenepb C YUCTOM Z[O6aBJ'IeHI/IH HU3KOUMHTCHCHUBHO-
T'O UCTOYHHUKA B JIOKAJIbHOM IPOCTPAaHCTBE, I'IC IPOUC-

k(x]+u)(x2+u) = kx]x2 +kyy

XOAUT U3MEpPEHHE, MaTPHUILIbI “kij” pUoOpeTaeT BUI

ki|l =
kxlxl + kyy kx1x2 +kyy oo kxlxn + kyy
_ kx2x2 + kuu kX2Xn +kuu =(13)
kxnxn +kyy
kxlxl +kyy Ky Kyy
_ kX2X2 + kuu kuu
kxnxn + Ky

CrnenoBaTenbHO, C BBEACHHEM HHU3KOAKTUBHOTO
WCTOYHHMKA 3HAYCHHUS DIIEMEHTOB KOPPEISALIUOHHOM
MAaTpHIIbI CYIIECTBEHHO PacTyT, M3-3a TOTO, YTO B Kaxk-
JIOM CTOJIOMKE M CTPOKE TOSBIISIETCS JOTOTHUTENBHBIH
KOpPEJISIIUOHHBI MOMEHT, OOYCJIOBJICHHBIH TOHAJIb-
HbIM curHajioM. CTereHb 3TOro pocra OyneTr mporop-
LMOHAJICH YUCITy U3MEPEHHH 1.
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Bo3Hukaer BHYTpPEHHEE MPOTUBOPEUHE, YEM
OoJIbIIIC U3MEPEHUH (n), TeM JIy4Ille BBIIBICHHE HU3KO-
aKTUBHOTO MCTOYHHUKA, HO TOraa BpeMs uaMepeHus T
COOTBETCTBEHHO yBEJIMYHMBAETCS U OyaeT paBHO nT.

Jl1st paspelieHuss 3TOro MPOTUBOPEYHS BECh JHa-
MMa30H W3MEPCHUM, KOTOPBIA ONPEHeNIACTCS THHAMMU
M3JIy4aeMBbIX BOJIH, pa3o0beM Ha L y4acTkoB — moiua-
ma3oHoB. Torma perieHue 3amadd OyJAET CBOAMTHCI K
CTpOOUPOBAHHUIO Y3KOIMOJIOCHOTO y4YacTKa M BBIUHKCIIC-
HUIO MaTPHUIIBI KOPPEIAIUOHHBIX MOMEHTOB 10 N U3Me-
pEeHUAM, T.C.

k{l_k{m:Ak]; U=0
k' — k30 = Ak,; Tpu Ak; = 0; (14)
..................... U=1

npu Ak; >> 1.

KD kD0 = Ak ;
Takum oOpa3oM, MareMaTH4ecKoil MOJIENbIO BBI-
SIBJICHUSI HU3KOAKTUBHOTO HMOHU3HUPYIOLIETO TamMMa-
WCTOYHHKA SIBJISIETCS TIPOIECC Y3KOIMOJIOCHOTO CTPOOH-
pOBaHUs TOJIOCHI U3MEPEHHM, BBIYUCICHUSI B KaXKIOU
oj0ce KOpPeIsILIMOHHON MaTpHILbl 110 CEMENCTBY pea-
JMU3alUi, TOCIEeNYIOIEro CpaBHEHUs BBIYUCIECHHON
MaTpUIlbl C HOPMATUBHOW M MPHUHSITUS PEUIEHHUS O Ha-
JIMYUA UCTOYHHUKA M3JIYYeHUS TP 3HAYUTELHOM pac-
XOKJICHUH 3HAYCHUH MaTpHIl 1o Mojenu (14).

BbiBOoAbI

OpnHoMepHasi ciydyaifHas BeJMYMHA KOTOpas Xa-
paxkTepu3yeT paJuManvoHHbIN (OH Ha JIOKAIBHOM Y4a-
CTKE MPOCTPAHCTBA TOJHOCTHIO OIPEENSeTCs] MaTeMa-
TUYECKHM OXHJaHUeM (MOMEHT 1-ro Imopsjka), Juc-
nepcueil (MOMeHT 2-ro mopsaka), koddduimeHToM
acuMMeTpun (MOMEHT 3-ro IMmopsiaka), dKcieccoM (Mo-
MeHT 4-TO TMOopsi/iKa), CBA3aHHBIMH C pacrpeeseHueM
TUIOTHOCTU BEPOSTHOCTU CIy4alilHON BEJIMYHMHBI U BBI-
YHUCIISIEMBIMH Yepe3 XapaKTepUCTHUECKYI0 (PYHKIHIO C
UCIIONIb30BaHUEM npeobpazoBanus Oypre.

MaremaTtuueckoe ONUCAaHUE JIOMHHHPYIOIIETO
¢oHa, KOTOpPBIH (opMupyercs NBYMs WIH OOJBIIHM
KOJIMYECTBOM HE3aBUCHMBIX (DaKTOPOB, MOIy4aeMbIMH B
XOJIe ONBITHBIX U3MEPEHHMH, OIIPEAEIeTCsS HaualbHBIMU
MOMEHTaMH II€pBOTO M BTOPOrO IOpsiaKa (MaTeMaTH-

YECKUM OXKUJIaHHEM U JINCIIEPCHUEit), a TaKXKe MaTpHULIEH
B3aUMHBIX KOPPEISALUOHHBIX MOMEHTOB.

MaTteMaTuuecKkoi MOJENbI0 AETEKTUPOBAHUS HU3-
KOAKTMBHOTO HOHM3HPYIOLIETO TaMMa-U3Iy4eHUs B
YCIOBUAX €r0 MACKUPOBaHUs SABJISAETCA MPOLECC Y3KO-
TIOJIOCHOT'O CTPOOMPOBaHMS TOJOCH W3MEPEHUid, BbI-
YHUCIEHUS B KaXI0H MoJ10ce KOPPEIMOHHON MaTpHILIBI
[0 ceMeMCTBY peanu3anuii, MOCIeAYIOIEro CpaBHEHUS
BBIYMCIIEHHOM MAaTpHIbl C HOPMAaTHBHOW M IPUHSATHS
pelieHHs] 0 HaJIMYMM HUCTOYHMKA CHUTHAjJa MNpU 3HAUM-
TEIBHOM PacXO0XJAECHUH 3HAUCHUI MaTpHILL.
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MATEMATUYHA MOAEJb
BUABNEHHA HU3bKOAKTUBHOI'O IOHI3YIOHOIro rAMMA-BUINMPOMIHIOBAHHA

10.10. I'onuapenko, M.M. Jlisizintok, O.B. dappaxos

Tokazano, wo HU3LKOAKMUEHE 2aMMA GUNPOMIHIOBAHHSA MOJCe OYMU GUABNEHE NPU BY3bKOCMY2080MY CIPOOYBAHHI 6Cb020
cnexmpy 8uUMIpi6, 0OUUCTIeH s 8 KOJICHIU 8Y3bKill CMY3I KOpenAYiiHOl Mampuyi i no0anbuio2o ii NopieHAHHA 3 HOPMAMuUGHo. V
paszi 3naunoi po30idcHoCmi 3HAYEHH MAMPUYb NPUILMAEMbCS PIULEHHSL NP0 HAAGHICMb HUSLKOAKMUBHO2O 0dcepend.

Knrouosi cnosa: oscepeno eunpominioganns, padioakmusHuil poH, Kopenayiiina Mampuys, 8Y3oKoCmy206e cmpoOyeamHsi.

MATHEMATICAL MODEL OF LOW-LEVEL IONIZING GAMMA-RADIATION DETECTION
Yu.Yu. Goncharenko, M.M. Diviziniuk, A.V. Farrakhov
It is shown that low-level radioactive gamma radiation can be detected by gating all narrowband spectrum measure-
ment computation in each narrow band correlation matrix, and its subsequent comparison with the standard. In case of signifi-

cant differences of the matrices the decision of a low-level source is considered.
Keywords: ionization source, radioactive background, correlation matrix, narrowband.
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