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K mHacrosimeMy BpeMEHH MpaKTHYECKUE MPOOIEMBI JOCTOBEPHOTO OOHApPY)KEHUS TOTOKOB
HMOHM3UPYIOUMX H3IYyYEHUH C MHTEHCHBHOCTBIO, HE3HAYUTEIBHO MPEBBIMLAIONIYI0 (OH, MOTYT OBITh
peIIeHBl MCKIIOYUTEIBHO IyTEM IMPOBEACHUS HETPEPHIBHOTO CIIEKTPAIBHOTO aHAIN3a paJualioHHON
ob6cranoBku. Cpenu M3BECTHBIX JIETEKTOPOB B TIOPTATUBHON M HEOPOTOU ammapaType UCHOIB3YIOT, KaK
MPABUJIO, Pa3HOOOPA3HBIC CIUHTWUIATOPHI C (POTONPHUEMHUKAMH, YTO MO3BOJECT BHIIEIATH 007acTH B
AMIUIUTYHBIX CIIEKTpPax, COOTBETCTBYIOIIKE (DOTONMMKAM HHTEPECYIOUINX paauoHyKIUIoB. IIpu 3TOM,
OJTHAKO, HEJOCTAaTOYHOE HHEPTeTUUECKOE PAa3pEelICHHUE W CIOXHBINA BUI (DYHKIMH OTKINKA, HE MOTYT
MIPUBECTH K CYIICCTBCHHOMY YBEITUYCHUIO OTHOIICHUS CUTHAI — (DOH.

Hamu OBLIO YCTaHOBJIEHO, YTO HAWIYYIIHX PE3yJIETATOB MOXHO JIOCTHYb IPU HCIIOJIE30BAHUH
ra3opaspsagHbIX JETEKTOPOB, pabOTAIOUINX B 00JACTH MPONOPIMOHAIBFHOIO YCUIICHUS, KOT/Ia 3apsiIOBBII
CHUTHAJ OT JETEKTOpa MPOMOPIHOHATICH NEPBUYHON MOHU3AINH, ITOCIEAYIONICH aKTaM B3anMMOJCHCTBH
U3IYYCHHS C KOPILyCOM JIETEKTOpa W ra3oM BHYTpH Hero. Ilpu sToM oTomoriomenue kpaHe Mano U
OCHOBHBIM MEXaHHU3MOM B3aMMOJICHCTBHS SBJISCTCS KOMIITOHOBCKOE pacCcessHue. DTO MPHBOJMUT K TOMY,
9TO BHYTPEHHUE ITOBEPXHOCTH [ETEKTOpa H3Iy4YaroT J3JCKTPOHBI M PEHTICHOBCKHE KBAaHTHI MAJIbIX
SHEPTHi, IIETUKOM IIOTJION[aeMble Ta30BOM cMechlo. [IpM 3TOM BO3HUKAIOT Maphl JJIEKTPOHOB H
MOJIOKUTETBHBIX HMOHOB, KOTOpBIE APEH(PYIOT K DJIEKTpoaaM JeTeKTopa. BOmm3m aHoOmHOW HHTH
HANPSOKEHHOCTD AJIEKTPOCTATUYIECKOTO TOJIS JIOCTaTOYHA ISl IJABUHHOTO PAa3MHOKEHHUSI SJICKTPOHOB U B
pesyipTate HHIYyNHUPYETCs 3apsi, NPONOPIMOHAIBHBIA INEPBHYHOM HOHM3AaLUMHU. Takoe yCHJICHHE
HA3BIBAIOT Ta30BBIM M €ro BeImduHa, 06baHo ot 107 g0 10*) 3aBucur or HaIpsDKEHASI Ha JETEKTOPE.
Cratuctudeckas TMpUpoAa MEPBUYHON HMOHU3AIMKA W TA30BOI0 YCHIICHUS MPUBOANUT K DHEPTETHIECKOMY
paspelieHro (OTHOCUTENIbHAs IIMPUHA TMHKA Ha TOJIOBHUHE €ro amIuiuTyabl) okojo 10% ans sHeprum
¢doToHOB 6 K3B. DTa BenmWYMHA BTpOE OOJBIIE JOCTUTHYTOH IS KPEMHHUEBBIX MOJIYMPOBOJIHHUKOBBIX
JIETEKTOPOB IPU KOMHATHON TeMIIEpaType, HO B ISITH Pa3 MEHBIIIE MMOyYeHHON A CUMHTHUIALINOHHBIX
6sokoB neTekTupoBanus. CyIIecTBEHHO, YTO B CIIy4ae Ia30pa3psaHbIX JETEKTOPOB ILIONIAb IEPEKPHITHS
MOTOKA H3IY4YECHHUS MPU COM3IMEPUMBIX MAacCOTabapUTHBIX XapaKTEPUCTHKAX B JECSATKH - COTHH pa3
6oJblie, YeM I UHBIX JeTEKTOPOB.

Ha puc.] mpuBeneHs! aMIUTUTYIHBIE CIIEKTPHI OJHOTO KaHaja PErucTparuu paguomerpa «CTpHK»
s paguonyknuaos ' *"Sn u “Co. Cpennss sHeprus (OTOHHOrO M3ITyUEHHS JUIs IEPBOTO U3 HUX —

- 25,1 3B, ana Broporo — 1253 x»3B. DTu chnpaBodYHbIE BENHYMHBI YUYUTHIBAIOT OTHOCHTEIHHBIC
WHTCHCUBHOCTH TaMMa - M PEHTTCHOBCKUX KBAHTOB, COMPOBOXKIAIOIINX Paciiaj] paAHOHYKINIOB. Takum
o0Opa3oM, mepBasi BakHasi OCOOCHHOCTh 3aKIIOYAETCsl B TOM, YTO JCTEKTOP PasziNyuacT CPEAHUE YHEPTUU



u3nydeHus. [Ipu 3TOM TONBKO JIsI (POTOHOB MAJBIX SHEPIHiA, KOTOPHIC 3aMETHO IMOTJIOIIAIOTCS B
Marepuasie Kopllyca W Karoja JAeTeKTopa, yIaeTcs HaOmonate (OTONHK, COOTBETCTBYIOIIUMA
PCHTTCHOBCKOMY H3JIyYCHHIO MaTepuaia KaToAa. DHEpreTHYecKoe paspeuieHue s 3toro nuka — 10,5%,
YTO TMOATBEPIKIIACT KAYSCTBO MCIIOHEHHSI IETEKTOPA.
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Puc.1 AMnnuTyaHble CIEKTPhI IBYX PaJHOHYKINA0B B OJHOM M3 KaHaioB paguoMeTrpa PKC-02.

Bropass BaxkHas 0COOCHHOCTH COCTOMT B MOATBEPXKICHHH XOPOIIO H3BECTHOTO (pakra, 4TO C
YBEITMUEHHEM >HEpruH (POTOHOB 3HEPTeTHUECKOE PACIIpPe/iesIeHHe BTOPHYHBIX JIEKTPOHOB, HCITYCKaeMBIX
C TOBEPXHOCTH IIperpajbl, CMeIIaeTcs B 00JIaCTh MajibIX dHepruil. Kak cienctBue, HaMHu peaqn30BaH
IPOCTOM BapuaHT aHaNIM3a aMIUIUTYJ OT JETEKTOPOB, NPH KOTOPOM YCHJICHHBIE M ONTHMAaJIbHO
c(hOpMHUPOBAHHBIC UMITYJIBCHI OJAIOT Ha BXOJIBI IBYX UHTETPANBHBIX JUCKPUMHHATOPOB, (POPMUPYIOIINX
CUETHBIE MMITYJbCEL. WX cpemnss wacrora ams mopora U; ompenenseT 3()(eKTHBHOCTh NETEKTOpa H
JONMYCTHMBIH ypOBEHb BKJIaZa LIYMOB OJIIEKTPOHMKH, TOraa Kak mopor U,  ycTaHaBiIMBaeT
YyBCTBUTEIBHOCTh KaHaja pErucTpanuud K cpeaHedt sHeprum. Ha puc.2 rpaduuecku mpeacTaBieHa
3aBHCHMOCTH OTHOIICHISI HHTEHCUBHOCTEN cueTa R ¢ BBIXOJOB TUCKPUMHUHATOPOB OT KBaJAPaTHOTO KOPHS
U3 BeIUYMHbl cpenHedl »Hepruu. Kpupas mnonydena npu 3HaueHusix U; mu U, 40mMB u 100MB,
COOTBETCTBEHHO, IIPU 3TOM HHTEHCUBHOCTB CYETa OT IIYMOB DJIEKTPOHUKH HE ITPEBhIIIaja BETUHIHHBI
0,001 ¢! . Cepuiiuble razopaspsiaasie aerextops! Tina CU-41T, CU - 425" cOBMECTHO ¢ peaqn30BaHHOI
AIIEKTPOHUKOW 00ECIeUnBaAIOT JONTOBPEMEHHYIO CTAa0MIBHOCTh M BBICOKYIO YCTOMYMBOCTH KaHAIIOB
perucTpany K pPasIuYHBIM JeCTa0MIM3HPYIOMNM (akTopaM. OKCHEePHMEHTHl MOATBEPAWIH, YTO
HEHCKJIFOYeHHas CHCTeMaTHYecKas MOrpelrHoCTh u3Mepenuii He 6omee 0,1% Jerko ocTmxUMa.

C yvactueM pPa3pabOTAHHOTO MaTEeMAaTHYECKOTO U TMPOTPAMMHOTO OOeCTeueHUs MPOBOJINM
HETPEPHIBHBIN aHAIN3 YacTOT B ABEHAANATH CTATHCTUYECKH HE3aBHCHUMBIX KaHANAX, ONMEPUPYS MPH ATOM
a0COIOTHBIMHU 3HaYSHUSIMH HHTEHCHBHOCTEH. B pesynbTare, Hapsaay ¢ naeHTH(UKaHEel paInoHyKINIOB
(W co3gaBaeMbIX UMM PaJIMAllMOHHBIX TI0JIEH B U3BECTHBIX YCIIOBHSX), BBIYHCIIAEM UX COJEp)KaHHE B
eAMHUIAX, NPUHATHIX IS TpagyupOBOYHBIX 00pasloB. B mporecce H3MepeHHs MOTPEUIHOCTh



Ompe/ieieH s CpeHell YHEPriy YMEHBIIACTCS MO 3aKOHy t'> M OrpaHMYEHA JIMIIb AMIAPATYPHBIMU H
METOIMYECKHUMHU TmpefenaMu. s TpakTHYecKuX 3ajad IOTPeIHOCTh IOpsAAKa JOoJied IpoIeHTa
oKazajach nocTaTouHOi. Tak, 3¢dQeKkTHBHOE >HEPreTHYecKoe pas3pelieHHe IPH 3TOM A (OTOHHOIO
m3mydenns Cs-137 cocraBur BenuuuHy He Oomee 5 K3B.
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Puc.2 Tunwynas kpuBasi CIEKTpaIbHON YyBCTBUTEIHLHOCTH KaHAJla PETHUCTPALIUH

B KauecTBe OIHOTO U3 IIPUMEPOB KOHCTATHPYEM, 4TO IKPAHHPOBKA HCTOUHMKA ' CO THIIA
OCTH — 3 momnocoii U3 HepKaBeroIlel CTalu TOMIIMHOW 1 MM He MPUBOAMUT K WU3MEHEHHUIO CpefHel
sHeprun (okono 125 x»B) Ha Bemmumuy Oomee 0,5%, Torma kak oOIIasi WHTEHCHBHOCTH (CUET BBIIIE
nopora U, ) B pe3yibTaTe 0cnabieHns IOToKa yMeHbImIachk Ha 20%.

Kpome 3TOrOo, ymecTHO BBIENNTH CYLIECTBEHHBIE ITPEUMYIIECTBA WCTIOJIB30BAHUS
CIEKTPOMETPUYECKUX CBOMCTB Ta30paspsAHBIX JETEKTOPOB IIPHU CO3AaHUHM YCTPOWCTB AMCTAHIIMOHHOTO
00HapyXeHUsI NCTOYHUKOB M3Ty4eHHs. B MOATBepXkICHNE TpHBEIEM Pe3yNbTaThl UCTIBITAaHUN TpHOOpa
PKC-02 «CTPHXX» mpu mnpoBeleHUM aHANIM3a IMyJbCUPYIOLIETO0 IMOTOKAa ramma-usiaydeHus. Ilorox
CO3/aBald C IOMOINBIO HMCTOUYHMKA Am-241, 3KpaHUPOBAaHHOIO cTanbHOM  miactuHOM ¢ 10-10
BOJIL()PAMOBBIMH KOJTUMaTopaMu. Psamom ¢ paamomerpoM pacnonaranu go3umetrp JBI-06T. Ob6a
npubopa pazMeniany Ha paccTosiHUM 1 M oT uctouHuka. @oH u3Mepsui 000MMHU TPUOOpaMH, TIPU STOM
UCTOYHHUK 3KPaHUPOBAIU 3ariylIKoil B miactuHe. M3mepenus notoka u MOJ] 0T HCTOUHMKA IIPOBOJUIIN,
KOrJZla IUTACTHHA COBEpIIaja pEBEpCHBHBIC JBIDKEHHS C MOCTOSHHOH YIJIOBOW CKOPOCTBIO. 3a BpeMs
U3MEPEHUH MIACTHHA BBIMOJIHUIIA 8 IUKIOB IBM)KEHHS C JUIMTEIBHOCTBIO KaXKA0ro IuKia 27 c.



PesynbpraTel miecTH MOCIEAOBATENBHBIX HM3MEpEeHUi anurensHocThio 47¢ MDOJl ¢doHOBOTO M
MOJIyJIUPOBAaHHOTO MOTOKOB fo3umMeTpoM JIBI'- 06T mpuseneHs! B Tabauue 1. AHanMU3 3TUX Pe3yJIbTaTOB
MOKa3bIBAET OTCYTCTBHE CTATHCTUYECKH 3HAYMMBIX pas3iuuuid mnokazanuii mpubopa JBI'- 06T mpwm
peructpanyy (poHa 1 IMyJIbCHPYIOLIET0 HCTOYHNKA.

Tabnuna 1. Pe3ynbrarhl u3mepenuid moTokoB mpudopom JBI- 06T

Howmep namepenus 1 2 3 4 5 6 | M3/ (P=0,68)
DOHOBEIN MOTOK 0,22 10,26 | 0,22 | 0,20 | 0,26 | 0,29 0,24 (3)
Moy mupoBaHHBIN TTOTOK 0,3510,30 | 0,33 | 0,21 | 0,27 | 0,27 0,29 (5)

PesynbraTel u3mepenui, BeinoaHeHHbIX npudopom PKC-02 « CTPUK», npencrasiaeHs! Ha puc. 3.
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Puc.3 PesynbTarhl u3MepeHuii MoayaupoBaHHOro notoka npudopom PKC-02 «CTPUX».

ITo ocu abcmmce Ha puc.3 - BpeMs B COTHAX MWJUTUCEKYHI, OTCUMTHIBAEMOE OT Hayalla KaKIoro u3 §
PEBEPCUBHBIX [JBIDKEHHWH IUIACTHUHBI, a 1O OCH OpPJAMHAT — YHUCIO OTCYETOB, 3aperHCTPHPOBAHHBIX
paauoMeTpoM 3a Bce 8 mukioB. CepbIM I[BETOM 3akpalleH Ipaduk dYuciaa OTCYETOB B CHEKTPAIBLHO
YyBCTBUTEIHLHOW o0OJacTH cYeTHBIX KaHaioB (mopor U2, puc.l). Ha HwkHeM rpaduke pHCYHKa
IPUBOAMUTCS YUCIIO OTCUETOB, 3apPErUCTPUPOBAHHBIX Mexay noporamu Ul u U2.

Ha puc.4 nmoxazans! rpagukyn U3MEHEHHS PETUCTPUPYEMOM HHTEHCHUBHOCTH U KaXJIOTO U3 BOCEMH
YKa3aHHBIX IIUKJIOB ISl CIIEKTPAJIEHO YYBCTBUTEIBHBIX KAHAIOB PaJHOMETPA.

Ha puc.5 npencrasnen ¢parmenT (1 U3 8 MUKIOB) pe3ysIbTaTOB aHAIM3a U3MEPCHHMA. Y YUTHIBAIN
MOKa3aHMs TOJbKO CHEKTPAIbHO UyBCTBUTEIBHBIX KaHAJIOB IIPU BEPOATHOCTH JIokHOU TpeBoru 0.001 u
BEPOSITHOCTH NOTepH curHaina 0.5 mpu ero paBeHCTBE YCTaHOBJIEHHOMY HOPOTY PErHCTpallHy.
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Puc.4 3MeHeHne MHTEHCUBHOCTH MOTOKA, 3aPETHCTPUPOBAHHOE B § IIMKJIAX MOIYJISIMH IOTOKA
paguomerpom PKC-02 «CTPMK».

B pesynbraTe BBIOJHEHHOTO aHAINW3a OOHAPYKCHBI

Bce 80 «mpenbsABICHUI» WCTOYHHKA H
3a()MKCHPOBAHO OJIHO JIOXKHOE CpabaThIBaHUE.
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Puc.5 ®@parMeHnT npencraBiaeHus pe3yiIbTaTOB CTATUCTUUYECKOTO aHAIU3a PE3yIbTaTOB U3MEPEHUI,
BBIOJIHEHHBIX  paguoMeTpoM «CTPUAC).

IIpsmoyronbHUKAaMH  BBIAEIEHBI OO0JACTH pPErHCTpanuy
curHana. YepHpIMH MeTKaMu 000O3Ha4eHbl MOMEHTHI Hadaja JBIKEHHUs IUTacTHHBL [lo ocm abcumcc —

BpeMsi, OTCUMTHIBAEMOE OT Hauajga M3MEpPEHUH B CEKyHax, 0 OCH OpJUHAT — OTHOCUTEIbHBIC SIMHUIIBI.
Koneuno ke,

MEPCIIEKTUBA HCIOJB30BAHMS Ta30pa3psAHBIX JIETEKTOPOB B MOPTATUBHOM
pagToMeTpHYECKOi anmapaType O3BOJIUT YIIPOCTUTh a0COMIOTHO Oe3omacHoe odpamienue ¢ PAO u OAT.



