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B nocnenuee spemsi Gosbliioe BHUMaHHE YAENACTCA CTaTHCTHYECKHM Me-
TOZAaM HM3MepeHus IHHAMHYECKHX XapaKTePHCTHK = OObEKTOB, B 4aCTHOCTH,
MOJIyYeHNio HHGOPMALMK O PeaKkTope METOAOM aHaiu3a QUIYKTyaiHi Hell-
TpPOHHOro noToKa. Tak Kak siAepHBIA peakTop fBJASeTCS CTATHCTHUECKOH CH-
. CTE€MOH, TO IJIOTHOCTH HeHTPOHOB CBOHCTBeHHBI QUIYKTyalHH. DTH QJyKTya-
IMH HWJIH <IIyMbl» peakropa caMu 110 cebGe He NPEACTaBAAIOT HHTEpeECa,
OMHAKO, TA4K KaK CTAaTHCTHYECKHe CBOilcTBA ' IIyMOB peakTopa CHJIbHO
3aBHCAT OT BaXKHbIX MapaMeTpPOB peaKTopa, H3ydYeHHe WyMOB JaeT B pAlAe
C/yuaeB BO3MOXHOCTb ONpENENEeHHs 5THX Mapamerpos Golee JIETKHM
cnoco6oM.

B nacTosiiee BpeMs CYIIECTBYeT psii MaTeMaTHYECKuX MOJeNeH s
ONHCAHHUS! MPOleCCa BOHUKHOBEHHS ¥ NMPeoOpasoBaHusi HEATPOHHOTO 1IYMa.

B nanHofi paGoTe MCIOJB3yeTCs [Jsl OMMcaHHA WymoB Teopws [1, 2, 3],
COTJIaCHO KOTOPO# WIyMbl PeakTopa paccMaTpHUBAlOTCA KaK pesyJjbTaT npo-
XOXJIEHHSA cJayuailroro npouecca Tuna «Gejoro myma» yepes JUHEHHYIO CH-
CTEeMY, OMHCHIBAEMYIO OOMLeM3BECTHHIMU AU ¢depeHIHaNbHbIME YPaBHEHHAMH
KHHETHKH peakropa: ‘
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B kauecTBe INEepPBUYHOTO HCTOYHHKA HEHTPOHHOrO I1yMa peakTopa
TIpUHAMAETCA 9KBHBAJEHTHHIH HCTOUHHK, CIEKTPaJabHas IVIOTHOCTH MOIW-
HOCTH KOTOPOro G, (®) He 3aBHCHT OT YacTOTH! M SIBJSIETCA [OCTOSHHOM [1].

G, (w) = K.

CHeKTpa/ibHasi IVIOTHOCTb MOLLHOCTH He#TPOHHBIX (IYKTyalH#d NOB-
TOpsieT C TOUHOCTHIO [0 MOCTOSHHOTO MHOXHTEJsI (OPMY KBaapaTd MO-
AyAsi 4acTOTHO# xapaxtepucTuku T (jo), XapaxkTepusyiouleld CBs3b HeHAT-
POHHOTO MOTOKA # C HHTEHCHBHOCTbIO HCTOYHHKA § COTVIACHO YPABHEHHIO (1).

M3 ypaBuenus (1) rafizeM 4acTOTHYIO XapaKTepPHCTHKY:
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B cayuae NmOAKPUTHUHOrO DeXHMa DEAaKTHBHOCTh 0K SIBJASI€TCS OTPH-
nHaTeJbHOH BeJHUYHHOH M Bce KO3pPULHEHTH ypaBHeHHS (2) sBJIAIOTCH
noJI0XHUTeNbHBIMH. CHeKTpasiibHasg MJIOTHOCTh HEHTPOHHHIX (UAYKTyauHi
ONPEACNUTCA BbIPaKEHHEM: ‘

G, (0) =T (jo) |?-x§
HJIH b o
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Gy (0) = — — : (4)
a3 wi -+ (a} —2a,) 0* + 1 |

UTo6B H3MEPHTH CTATHCTHUYECKHE CBOHCTBA LWIYMOB, HEOOXOAHMMO OCY-
LECTBUTL MPOUECC H3MepeHHsT QayKTyauuit HEI'/’ITPOHHO[‘OI{Y{OTOKEI nocpen-
CTBOM JIE€TE€KTOpa, KAKUM SBJISIETCH, RANPDUMEp, HOHM3aHHOHHAs Kamepa,
KOTOpas IIOIJOLLAeT YaCTb HEHTPOHOB M JAeT 3JEKTPUUECKHH CHUTHA.
OnHaKo mpouecc H3MepeHHsl NOTOKA HOHM3aUWOHHOH KaMepoH Takxke SsIB-
JseTCsd CJAY4YalHBIM MpPOLEeCcCOM, IpHYeM, uyeM MeHbile 3PDQPeKTHBHOCTH
KaMepel, TeM OoJgblile MOKA3aHMA HOHM3AUMOHHBIR KaMepsl He COOTBETCT-
BYIOT AEHCTBHTeJNbHBIM 3HAYEHHAM (PJAYKTyauuH MOTOKA.

Eciu kamepy noMecTHTb B 30HY IOCTOSIHHOTO MOTOKA, TO BCJEeACTBHE
CTaTHCTHYECKOTO XapakTepa perucTpauuii Ha BHXOJe Kamepsl OyJAeT MOSB-
JAATbCA CMTHAJ, COCTOALIMU H3 NOCTOAHHOH cCocTapasouled U Qaykrya-
UMY, CHEeKTpaJjbHad ILIOTHOCTh MOLLHOCTM KOTOPHIX He OY/AeT 3aBHCeTb
OT YacTOTH, T. e. PaykTyauus O6yaeT HMeTb XxapakTtep ,0es0ro“ mywma.

Ecain 0603ra4NThL CHEKTPAJbHYIO MJIOTHOCTh 1IYMOB, CO3/JaBaeMHX

Kamepoil, yepes
Gy (0) = m?, : (5)

TO MOJeJb H3MepeHHd HEHTPOHHOIO I1UyMa MOXeT ObTb NpeACTaBJeHa
cxeMof, puc. 1, rae K (jo) — uyacToTHasi XapaKTepPHCTHKA U3MEPHTEJIbHOTO
TPaKTa, BKJIOYasd MOCTOAHHYIO BPEMEHH KaMephl.

Ilpu uCnONB30BAHHM METOJAa aHaJH3a IYMOB HEOGXOAHMO H3MEPHTh
HEHATPOHHbIe (UAYKTYaUHH, HMEIOLLMEe CNeKTPAaJbHYIO NJOTHOCTb MOILHO-
¢t G, (w), B yCAOBHSIX OrpaHHYeHHOH 3)PEKTHBHOCTH KaMephl.

Taxkum o6pa3oM, MOXKHO paccMaTpuBaTh cAyuyaiiHbiid mpouecc # (f),
HMEIOWMH CNeKTPaabHyI0 NAOTHOCTh Gy (w), B KauecTBe IOJE3HOrO CHT-
HaJla, 8 HEMOJIHOTY BOCIPOH3BEJEHHS 3TOr0 MPOLECca KaMepoi, BcaedCTBHE
ee orpaHuyeHHOH 3pGeKTHBHOCTH, XapakTepH3oBaTh B BHAe moMexu a (f),
UMeK el CNeKTPaJbHYI0 NAOTHOCTH MOWHOCTH G, (w). Torga 3ajaya oTbl-
CKaHH$t YaCTOTHOH XapaKTepHCTHKH K (jv), onTHMa/abHOR B CMBICJAE HOJAY-
YEHHs] MUHHUMYMa CPeAHEro KBaJAPATHYECKOIrO OTKJAOHEHHS BBIXOJHOTO CHT-
HaJjla OT MOJIE€3HOTO CHIHAJja, IpejcraBafeT COO0H BHHEDOBCKYIO 3aJa4y
OITHMAJIbHOH (PUABTpALHH. -

JIis1 OTHICKAHMS YAaCTOTHO#N XapakTePHCTHKH HCMOJb3yeM MeTol Boje
u lllennona [4], corsnacHo KOTOPOMY HeO6XOAMMO HalTH YaCTOTHYIO Xa-
PaKTeDUCTHKY TaK Ha3bBaeMOro ¢opMmupyioilero guabtpa Y;(jw), yaos-
J€TBOPAIOLLYIO Y PaBHEHH 0!

| Y10} |? = G:(0) = G, (0) + Gy (o). ®
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rie Gy(w) — cnekTpaibHas TVIOTHOCTb MOLUHOCTH CYMMapHOTO CHFHa-
Ja n(t) +a(l), NOCKOJbKY TPOLECC AETEKTHPOBAHHA CTATHCTHUECKH HE-
"3aBHCHM OT Ipouecca 00pa3oBaHHS HEHTPOHHOTO WIyMa, TO COOTBETCT-
BYIOIlH€ B3aUMHBIE CNEKTPAJbHBIE IVIOTHOCTH PAaBHBL HYJAI0 H B CyMMe
HE Y4YacTBYIOT. :

M3BectHo [5], 4TO MOAyJb 4YacTOTHOM XapaKTePHCTHKH OJHO3HAYHO
-onpejender BCI YACTOTHYI XapaKTEPUCTHKY TOJAbKO B CAydYae TaK Ha-
3bIBAEMBIX MUHMMAJbHO-(DA30BEIX CHCTEM, KOTJAa YaCTOTHAsE XapaKTepH-
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CTHKA He HMEeT KODHeH H MOJIOCOB B HUXHEH MOJMYIIOCKOCTH KOMILIEK-
cHOro nepemeHHoro. Heo6xommmo Takxke aasi CyluecTBOBAHUS (DH3HUECKH
-OCYLLeCTBHMOTO c’popMprxouLero (busbTpa, UTOGH APOGHO-paLHOHAILHASA
dyukuus Gs (o) He HMesa JeHCTBUTENbHBIX MOJIOCOB.

Coraacno coornomeHuaM (4), (5) u (6) mas G,(o), G,(0) u Gg(v)
fIOIYyYUM

Gv(m)—:__—ag m’ wi_,—mz(a'i) — 2a,) 0* + m? - k? ’ -
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Tae k*=b}K;.
Hyau (byHKunn Gy (w):

Bua =+ ]/ — m*(a} — 2a))+ V mi(a —2a,) — 4a3 m* (M +7)
2a} m*

B3 = + l/—— m?(a? — 2a,) — Vm (ai — 2a,)* — 4aim? (m? +cm) (8)

2as m?
nosmoca ¢pyukuun Gy(w): ,
Tia=+ 1/ —(a} —2aq) + V(aj —2a, —4a3
2a?
Yoa= l/ —(at —2a, — V(a1 —%a,) —4ai__ 9)
: zaj

Tlockonbky (a? ——2a0)>0 (3TO caeayeT MpPH MOJCTAHOBKE B JaHHOe
HEePaBeHCTBO 3HAueHHH a, M @, u3 (3)), To acuo us (8) u (9), urc xpobHO-
paunoHanbHasg QyHkuuA G (m) HE MMeeT AeHCTBUTeJNbHLIX HYJeH U 1oJio-

COB, TAK KaK
(a} — 2a,) >V (a} — 2a,)* —4a} .

Tak KaK HYJH M TOJIOCH JJsT UeTHOH (YHKUMH C BeLUEeCTBEHHBIMH'
K03(ppHUMEeHTAME CHMMETDHUYHH OTHOCHTE/IbHO AEHCTBHTENLHOH MU MHHMOM
ocu [6], To G:z(») MoxeT OBITH NpeJCcTAaB/lIe€HA B BHJE MPOU3BEAEHHS CO-

NPSAXEHHBIX (PYHKUHA
Gy (0) = x(0). x*(v),

=k
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rae ¢ynkuun x(o), x*(o) crpouM TakuM o06pasoM, 4TOOH x(®) HMe-
J1a HYyJM ¥ TOJIOCH, DAaclOJIOKEHHble B BEpPXHE# MOJYMJIOCKOCTH,
a x*(0) — B HHXKHEH NOJyIJIOCKOCTH. HacTOTHAash XapaKTepHCTHKa ¢opmH-

pywoowero ¢uabrpa onpeaeasercs COTJIACHO BHIPaXEHHS
Yi(jo) = % (o).

Toraa ¢ yuetom (8) u (9) nepenarounyio pynxuuio GopMHpYyOUIETO
$HUABTPA MOXHO 3aMUCATH: ] »
(p —/B)(p —JBs)

. . (10)
(p =/ (p— )
OnpejensieM 4acTOTHYIO XapaKTePHCTHKY ,TEOPETHYECKH® ONTHMalb-
HOro (uabTpa coraacuHo [4]:
v s G, . K2
Vo) = —onl) 2 2
G, (©)+G,(0)  ajmiot +m?(al — 2a) 0 4 mi+ «

uau, yuurbiBag (8) u (9),
K K

Y, (jo) = - —— . . — .
(p—JjB)(p—jBs)  (p—JjB)(p—JBs)
Torza mepenatoyHas (QYHKUMS TeOPETHUECKH ONTHMalbHOTO (HALTPA
onpeaeauTCs:

Y (p)=m

(1)

K K
Yo (p)= : el - —. (12)
°(. @—JjB)(p—7B:)  (p—J3)p—JB)
Jlanee ompexesasercs nepexatoudas ¢ymnkuusa Y, (p):
Kim (13)

Yi(p)=Yo(p) Yi(P) = , ; . —
T (o= ) (0 — J)(p — JB) (0 — JBY)
rie jy, ¥ j{s— NOJIOCH, Jexallie B JEeBOH MOJYIJIOCKOCTH,
/By ¥ JBs — MOJIIOCH, Jexallie B NPaBOH IMOJYIIJIOCKOCTH.
Jlag 3HayeHHs NapaMeTpoB, xapaxkrtepusywowux peakrop HMPT-2000,
HOJII0CA jy1 M jY3 fBJAAIOTCA BeLIEeCTBEHHBIMH M pas3HbIMH. Xapakrep mHo-
. 5

-

JI0COB jB, ¥ jB, 3aBHCUT OT COOTHOILEHUS

K
- 1 npu — < 100 mnoamocH
m* m?
ABJAIOTCH JAEHCTBUTEJBHLIMU ¥ pasHbiMH. [lpH peasbHBIX 3HAYEHHAX 3~

. K
, (PeKTHBHOCTH KaMephl HePaBeHCTBO — < 100 Bcerza BeimoJHsIeTCA. TakuMm
‘ wn

o6pa3oM, moJarasi BCe MOJIOCH ypaBHewHst (13) ReHCTBHTE/NbHBIMM H Das-
HBIMH, Pa3J/oxkHM (13) HA NPOCTHiE MHOMXKHTEJIH:

A B C D
Yy(p) = — + — + — + .
P—jnn P—J1a P—JB: pP—Jk
W BO3bMeM B KauecTBe Y(p) cyMMy mpocThix ApoGefl, He COXepPKalMX
NOJIIOCOB B NPaBOil MOJAYIJIOCKOCTH, T. €.
A B
y3 (1)): . + , v
P—Jn P —J1s
rae koabduuueHTel A U B onpeAesioTCa CAeJIYIOLHEM 06pasoM:
2
Am—— 20—,
(10— J13) U1 — 782) U1 — JBe)

(14)

(15)
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(J1s — J11) Urs — /B2) (J1s —JB4)
Y,(p) ecty ¢pusnueckn Bo3MOxHas uacte Y,(p). Ilepemarounas pyxnxmus
ONTHMANbLHOTO (H3HYECKH BO3MOKHOTO (PHJABTPAa ONPeJeJuTCss Kak

A B P —Jj1) (P —J1s)
K@) =¥ 17 ) = | o2 s | PRI S
' (—Jjn)  (p—j1) | m(p—jB) (0 — jBs)
_ Alp — J1s) B(p—ju)
m(p—j8)(p—ji)  mp—/)(p—JB)
duabTp, HMEIHH AAHHYIO IePelaTouyHylo (QYHKUUIO, ABAsSEeTCA (u-
3HYEeCKH BO3MOXHBIM, TaK KAaK CTeNeHb UYHCJAMTENs MEHblle CTENeHH 3Ha-
MEeHaTeJs M HMeeT [OJIOCH, pACNoJIOXKEeHHble B JeBOH MNOJYNJAOCKOCTH.
TakuM oGpa3oM, 3axava H3MepeHHA (AYKTyauH#i HEHTPOHHOrQ MOTO-
KA B YCJOBHSX OFPaHHYeHHOH 3(P(heKTUBHOCTH H3MEPHTeJbHOH KamepH
CBOJHTCA K BHHEPOBCKOH 3aJaye ONTHMAJbHON (U/AbTPaUMH, KOTOpas pe-
umaercsi MetonroM boae u lllenHona.
TexHnyeckas peanuaauuﬂ (pHJIpra fyaer paccMOTpeHa B OTAEJbHOR
paobore.
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