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AnHOTaUA

Bacunber A.H. u np. DxcnepuMenTaIbHOE UCCIENOBAHNE TU(PPOBOro TpUrrepa Ha 6osbiue p;: [IpenpuaT
N®PBDS 2001-8. — IIporeuno, 2001. — 7 c., 3 puc., 2 Tabn., 6ubauorp.: 3.

IIpencraBieHbl 5KCOEPUMEHTAIBLHBIE PE3YIHLTATHI N3YUeHNST 0COOEHHOCTEH PAbOTHI KOHTPOJIIIEPA, MO-
3BOJISIIOIIIETO 3AMUCHLIBATDL B MAMSTh KOMIBIOTEPA TOJBKO TOJIE3HBIE COOBITHUS C TMOPOTOM IO TOIEPEUHON
sueprun. KospduineHTs! 1 BeIMYINHA TTOPOTa 3aHOCATCS KOMIbIOTEpOM. Vconb30BaHne 3TOTO KOHTPOJI-
JIepa MO3BOJISIET COKOHOMUTDH 3HAUNTEIbHYIO TaMITh 1, COOTBETCTBEHHO, YBEINUUTH 00HEM MIPUHUMAEMOM
none3uort nadopmaruu. [loTeps DAHHBIX TPU YTOM HE MPOUCXONUT. KOHTPOIIED BBHIIOIHIET POJIb TPUT-
repa MepBOro YPOBHSI.

Abstract

Vasiliev A.N. et al. Experimental Investigation of Digital Trigger for Large p; Registration: IHEP
Preprint 2001-8. — Protvino, 2001. — p. 7, figs. 3, tables 2, refs.: 3.

The experimental results of the controller block investigation which makes it possible to write down
only useful events with a cut by transverse energy into the computer memory have been presented. The
coeficients for each channel and cut value are written down to the controller block by a computer. The
use of this controller increases the amount of the information detected. The controller block is used as a
first level trigger.
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BBenenune

Ilannas pabora ObUla BBIMOJIHEHA [JIS MPOBENEHUS TOJISPU3ANUOHHBIX WCCICIOBAHUA Ha
sKcreprMeHTaIbHON ycTraHoBke [TPO3A-M.

WM3mepennss acuMMeTpuu POXIEHWS HEATPAIIBHBIX ME30HOB MPOBOOWIINCH, B OCHOBHOM, B
nenTpasbHon obmactu. Ilpm sTOM mM3ywasach 3aBUCHMMOCTH ONHOCIMHOBON AaCHMMETPHUU WH-
KITIO3MBHOTO OOpA30BAaHUA 7 -ME30HOB OT IIOHNEPEYHOTO MMITYIILCA Py. 1lepBhIe pe3yIbTaThl 9KC-
[EPUMEHTOB C UCIHOJIb30BAHUEM IIy4Ka 7 -Me30HOB [1], BbimonneHHbIX Ha ycTaHoBke [IPO3A-M,
MIOKa3aJi, YTO HEHYJEeBas aCUMMETPHUs HOSBUIACH Ipu OOJBIIUX 3HAUEHUSX P;. llosTOoMy B
IAIbHENIINX MCCIeI0BAHUX HAMOOIIBIINI NHTEPeC MPeNCTaBIsin JaHHbe npu p; > 1,6 T'sB/c.
Heobxonumo 6b110 momaBuTh GOJIBIIOE YUCIO COOBITHAN C MAJIBIMU IIONEPEYHBIMU UMIIYJIHCAMU.
Ijist 5TOTO WCHIOIB30BAJICS AHAJIOTOBBIN TPUrTep Ha Gousbliue p; [2].

Peanpao 5TOT aHAIOTOBBIN 3JIEKTPOHHBIN TPUTTED HYJIEBOTO YPOBHS SIBIISIIICS TPUTTEPOM
Ha GOJILIIIYIO TIOMEPEYHYIO YHEPruio U ObIJI OPraHw30BaH ciaemyromnuM obpasom. Iis xaxmoro
CTOJIONA CUYETUYNKOB 3JIEKTPOMATHUTHOIO KaJIOPUMETPAa BBIUUCIISIIOCH CpPeqHee 3HAUEHHNE CUHYCa
yriaa (sinf) OTHOCHTENBLHO OCH IyYKa. DHEPIUs, BBIOEJICHHAsS B JAHHOM CTOJIONE, KaK OBl yMHO-
JKaJIach 3JIEKTPOHHBIM 00pa30M Ha BEJIUUYWHY IIPOIOPIMOHAJBLHYIO BBIUWCIIEHHBIM 3HAYEHUSIM
U1 KaXXIIOTO CTOJIONA W CyMMUPOBAJACh IO BceMy kajopumerpy. Ilns BeipaboTku Tpurrepa,
onudpPOBBEIBAHNS U 3aIUCHA HAHHOTO COOBITHS HA HOCHATENIb WHGOpMaumm TPebOBaIIOCH, UYTOOLI
CYMMAapHBIII CUTHAJ IPEBLINIAl BEIOPAHHBIN IIOPOT.

B 10 xe BpeMs aHAIOrOBBIN TPUITEP UMEJ PSI HENOCTATKOB, TaK KAK B €r0 Pa3peIleHue
BHOCWJIN BKJIAJ CJEOyIOIINEe OCHOBHBIE (aKTODBI:

® [IPU YMHOXKEHWUU SHEPTETUIECKOTO BBINEIIEHUS B CTOJIOIE Ha OONWH KOADPUIIMEHT IOIyda-
JIaCh CUCTEMAaTHYECKas OIIMOKA B ONPENESIEHNN IOIEPEYHON SHEPIruy, IPU 3TOM TeM OOoJIblas,
gyeM OmKe K IMyYKy HAXOMUTCS CTOJIOEI;

e pasbpoc B KosdummenTax ycmiaeHus dotoymuHox)uTenein nocturan 20%.

B pesynbraTte mepemuuit GpoHT aHAIOTOBOIO TPULTEPA IMOJIYUAJICS Pa3MbITHIM. VIHBapmanT-
HOe CedYeHNe MHKJITI3MBHOTO 00pa30BaHUs T -ME30HOB B IIEHTPAJbHON 06JIACTH CUILHO 3ABUCUT
OT TONEepEevHOr0 WMMITY/IbCa U BemeT cebs Kak exp “P*. PasMmbIBaHme IepemHero (poHTa MoO-
KEeT TPUBOOUTH K OOJIBIION CHCTEMATUUECKON OHIINOKE B ONPENENEHNU ACUMMETPUH, KOTOpas
MPOIOPIMOHAIBLHA PA3HOCTHU CEYCHUN IPU OBYX HAMPABICHUSIX MOISPU3ANUN MUlleHn. dTo0nI
n30€XaTh 5TON CHCTEMATWKH, BO BpeMs AHAJIN3a TAHHBIX NPUXOOWIOCH IPUMEHSITH KOHCED-



BATUBHBIA TIOPOT IO Py, 3aMETHO OOMIBIIHUI, YeM IOPOT AHAJOTOBOrO Tpurrepa. B pesymbrate
Tonbko 5-10% mubopManum, 3anmcaHHON HA HOCUTENM, UCIOIb30BAJIOCH IS MOIydeHUs (DU3m-
YEeCKUX Pe3yIbTATOB.

B 10 xe Bpems ormermm, uro mpu o6paboTke “BHe JuHUM TOPOT BLIOMPAJICS HA, TIOIE-
PEYHBI MMITyJIbC Mapbl TaMMa-KBaHTOB, & AHAJIOTOBLIM TPUTTEP HACTPAWBAJICSI HA DHEPTOBBI-
IejleHUe BCEro neTeKTopa.

IMudporoit Tpurrep, sBAABIINAACT PAKTAICCKH AHAIIOTOM IOPOTa TO P; MIJIS BCETO METEKTOPA,
MO3BOJIST B 1,5-2 pa3a yBeIWYUTH MPOIEHT 3aIMCAHHON IOJIE3HON WHGOPMAIINN.

Ilpyroii 3amauell TAKOro KOHTPOJLIEPA SIBISLIIOCH yKaTwe WHHOPMAIMU HA YCTAHOBKAX,
COCTOSIINX W3 HECKOIBKUX NETEKTOPOB, IIPU 3TOM 3alNUCHIBAJIACHE HA HOCUTENIU WHHOPMAIIUSI
TOJIBKO C IETEKTOPA, B KOTOPOM 3HEPIOBBLINEJIEHME IIPEBBIMIAJIO IIOPOTOBOE, & WHGOPMAIWS
C IOpyruxX OEeTEKTOPOB HE 3alMCHIBAJIACH. DTO A0 BO3MOXKHOCTL CYIIECTBEHHO PACIIUPUTD
00beM OTpuHEMaeMon WHGOPMAIINN.

1. KpaTkoe onucanme paboThl TpUrrepa U MpoIenypbl U3MepeHUn

Ycranoska ITPO3A-M, mis xoTopoil u 661 paspaboTaH KOHTPOJJIEP, COCTOMIIA U3 TPEX
HE3aBUCUMBIX JJIEKTPOMATHUTHBLIX KAaJoOpUMeTpoB. [IBa meTexkTopa WCIOIbL30BAIIUCH OIS pe-
TUCTPAIN T°-MEe30HOB B IIEHTPAJILHON OOJIACTH, & OOUH B 3amHed mosycdepe (B obmacTu
OTPULATENBHBIX Tr). TpPUrrepoM Ha 3aIyCK yCTAHOBKM SIBJISJICS CUTHAJI OT ILy9KOBOM ammapa-
TYypbl U HaJU4Ime XOTsi ObI B OMHOM W3 NETEKTOPOB SHEPruuM OOJIBINIE OMPENEIEHHON OPOTOBOMN
BenuunHbl. [loporu meTekTOpOB BHIOMPAINCH TAKUM OOpPa30M, 4TOOBI KOJIMYECTBO TPHUITEPOB
CO BCEX METEKTOPOB ObLIO MPUMEPHO OOUMHAKOBO. 1lompo6HO ommcaHme yCTAHOBKM MPUBEICHO
B paGote [2]. Ilpu npussTHM pemeHus 0 BbIpaGOTKe TpUrrepa MHOOPMAIWS CUATHIBAIACH CO
BCEX METEKTOPOB HE3ABUCUMO OT TOTLO, SBIISIJIACH JIM MHADOPMAINWS C HAHHOTO KAJIOPUMETPA
TIOJIE3HOMU.

Hauubie ¢ Kaxmoro xajopumerpa mnoctynaiau B cBoit kpeir ¢ AIIl. B omun u3 kpeitTos, a
MMEHHO B TOT, B KOTOPBIN MOCTYyIaJIa MHOOPMAIMS C SJIEKTPOMATHUTHOTO KajopuMerpa JOM2,
BMECTO CTaHIAPTHOIO KOHTpossiepa K-62 Oblin ycTaHOBIIEH MCCIENYyeMBI KOHTPOJLIED.

IIponenypa momroroBku k pabore m m3MepeHUsIM ObIIa BBIMOJIHEHA CIIEOYIOIIIM 06pa30M:

o [lepen mauamoMm m3MepeHUT TPOBOAMIIACH KAJTUOPOBKA, HIIEKTPOMATHUTHBIX KAJIOPUMETPOB,
BBIYUCIISIINCE KOdPGUIIMEeHTH! k; TIepeBoIa aMIINTYObI CUTHAJIA B DHEPIHUIO [JIS KAXKIOW sSTUCHKI
KasiopuMeTpa (MM KaXXIOro KaHaja PEerMCTPHUPYIOLIEN 3JIEKTPOHUKIH).

o Jlns xaxmoit sueniku (xananma AIIT) Borumcnsiuchs 3HadeHus ¢; = $inf OTHOCHTEIIHHO
OCH TyYKa.

e IIpomsBeneHue 3TUX ABYX BEIUMYUH 3aHOCUIIOCH B MAMSITH Pa3paboOTaHHOTO KOHTPOJIEPA
st kaxnoro anpeca (kanama AIIIT) kpeiira. Kpome sToro, B mamsTh 3aHOCHIACH IOPOrOBast
BeJIMUIHA.

e [Ipu mocTymieHNN MaHHBIX C NETEKTOPA BCE BEJIUUYUHBI ONUMPOBLIBAIUCH U YMHOXKAJIUCH
Ha TOJIYYEHHBLIN KO3GhOUIMEHT IS KAXKION SYEHKM, & MOJIyJYEHHBIE BEJIUYUHBI CKIIAIBIBAJINCD.

e Kcnu mosyyenHas cyMMa TPEBBINIAJIA 3alUCAHHLIN B MMaMSITh TaKXKe IIPOrPAMMHBIM
o6pa3oM TOpOr, TO COOBITHE 3aIMUCHLIBAIIOCH B MaMITh, B IPOTUBHOM CiIydae WHPOPMAIUS BO
BCeM KpelTe OBICTPBHIM 00pa3oM OOHYIISIIACh.

e Bruu HaGpanbl naHHBIE U1 TPex (HeGoubImX) 3HadeHuil nopora — 15, 30 u 45 orcueTos
ATII. Mamubie 6butm o6paboTaHbl, U ObLI BhIOpan mopor 360, KOTOPBIN MOJKeH ObLT Obl
cooTBeTCTBOBaTh mpuMepHo 1,5 ['sB. Ananu3 maHHBIX HENOCPENCTBEHHO BO BPEMs CEAHCA



[OKA3aJl, YTO SJIEKTPOHHBI AHAJIOTOBBIN TPUITEp (TPUITED HYJIEBOIO YPOBHS) MMeJl BEJININHY
mopsnka 1,6 I'sB. Ilocme sToro mopor mudpororo Tpurrepa 6but yBemumueH mo 400 orcueToB
ANIl w wmMeHHO IS 3TOr0 MOPOTa MPOU3BOAWIIOCH CPABHEHWE WCCIENYEMbIX MaHHBLIX IIPU
HUCIIOJIb30BAHNN KOHTPOJIEpa 1 6e3 Hero.

ITonpo6HO ommcaHme M 5JIEKTPOHHBIE CXEMBI KOHTDOJIIEPA W3JIOKEHBI B pabore [3].

Eie pa3s ormermM, 4TO eciam KOHTPOIIEp HPUHUMAJI OTPHUIATEIHLHOE PEIEeHnE MO MPU-
HATUIO TPUITEpa, TO NAHHOE COOBITHE He YHUUYTOXKAJIOCH IOJHOCTHIO (HEe cOpachIBAaJIOCh), &
3aIMCHIBAJIOCh B HaMATh 06e3 OOHYJIEHHBIX MAHHBIX. TakuMm 06pa3zoM, MaHHBIE C UCCIIEOYEMOTO
kpenira ¢ AIIIl obuymsamucy, GbICTphIM 06pPAa30M, & MaHHBIE C APYTUX KPENTOB 3alUCHIBAJINCD
B mosiHOM obObeme. llamHas mporenypa MO3BOJISAIA CIKOHOMUTH BPEMs Ha OIU(POBBIBAHUE U
BBIYNTHIBAHUE NAHHBIX, & TaKXKe MaMsaTb Oydepa.

2. AHann3 maHHBIX

Ilns uccnemoBanust GbLIM BBIOPAHBI HAHHBIE, KOr[a NpOTOHBI ¢ sHepruerr 70 ['sB Bzammo-
OEACTBOBAJIN C YIVIEDOOHOW MUIIEHBIO M C ONWHAKOBLIM IIOJIOXKEHUEM ITyYKa HA MUIIEHU IS
TOrO, 4TOOBI yCJIOBUs Habopa ObLIN OOWHAKOBLIMU.

OmauM ¥3 BayKHBIX MOMEHTOB B paboTe KOHTPOJUIEPA SBJSIIACH €ro MPOBEPKa Ha OTOpa-
coiBaHue HeHyXHON wHpopmarmu. [lon meny:xHOU mHbOpPMAIME MOHUMAJINCH TAHHBIC, KOTIA
SHEPTUST B SJIEKTPOMATHUTHOM KaJIOpUMeTpe Oblja HUXKE MOPOTOBOM BEJIMUYMHLI. 3aIiCh TAKUX
coObITUl 6€3 MHTepecyIolell Hac WHOOPMAINK MOTJIa IPOUCXOOUTH B ABYX CIIydasiX:

1. B cBa3u ¢ #Hed(pPEKTUBHOCTHIO AHAJOTOBOIO TPHUITEPA, & MMEHHO €r0 IIABAHWEM WIIN
CHCTEMATUIYECKUMI OIIMOKAMU, OTMEYEHHBIMH BHIIIE IIPU ONMUCAHUU HEOOXOMMMOCTHU IUGPOBOrO
Tpurrepa.

2. Ecnaum curman Ha 3amyck TpUrTepa IPOUCXOAWJI OT OPYTOro 3amyCKAroIlero OJokKa u
torma B mamHoM AIIIl morsia GvITH BOOOINE HEHYXHAsT MHOOPMAIMS, a UMEHHO CpabaThIBAHUE
meckosrbkux kKauajioB AlIIIl BcnencTBme nmaBaHus MbemecTasoB WiX WHMOPMAIUSA O YACTUIAX
C HU3KOHM 3HEpPTHUei.

Paccmorpum cmawasia ciiyuail, korma 3amyck Tpurrepa mpoucxommi or OMI1 wmm OM3,
T.e. He 0T OM KajiopuMeTpa C UCCIEAyeMBIM KOHTPOJIIEpOM. KOJIMYeCTBO MOJIE3HBIX MAHHBIX
B Takux cobbITmax B OM2, TO ecTh TOTIa, KOTIa MOXKHO ObLIO 3apermcTpuposaTh 70 B OM2,
OBLIO OYeHb He3HaunTeNlbHO. OCHOBHAS YACTHL TAKUX COOBITWI OBbIIN, BO-TIEPBBIX, OIHOTaM-
MOBBIMU, &, BO-BTOPBLIX, Maxke eciin ObLia OOHapyXeHa Napa raMMa-KBaHTOB B OM2, To ux
TorepevHasi dHeprus Oblfla B 00JIaCTU HU3KUX IONEPEYHBIX JHEPTUN U HUMITYJIHCOB.

Ha puc.1 MoXHO yBUIETH CPEMHIOI MHOXECTBEHHOCTH IaMMa-KBAHTOB, PACIPENEICHUE II0
CPABHEHWIO OTMAENLHBIX CYETUYNKOB B KAJOPUMeTDe, a TaK¥Ke MACCOBBIN CeKTp (OOLmit U ajis
uHTepBasa mo p; or 1 mo 1,5 I'sB/c) m pacupemereHue NONEpevHOro MMILYJIbCA Dy NAPHI
Y-KBAaHTOB, KOT/Ia TPULTED IMPUXOOWI U3 NPYTUX HOETEKTOPOB.

Bunno, uto xomumuecTBO mosie3non wHGOpMAINU OBIJIO OYEHB MAJIO IO CPABHEHWIO C OOIIMM
KOJIMYECTBOM MAHHBIX.

9 COCTABIAIO TPUMEPHO ONHY 3aPErMCTPUPOBAHHYIO YACTHILY (TOY-

Cpensee KOIUIECTBO T
Hee, TIapy TaMMa-KBaHTOB ¢ Maccoit mexmy 110 m 155 MsB/c? — ¢on He BbumrTascs) Ha
1000 cobprtuii. IIpm sTOM B O0OIllEM CHEKTPE AP WHTEPECYIOIIas HAC YACTHUI@A IIPOCTO HE
6blna BumHA HaL GOHOM. UMCIIO ME30HOB C mOmepedHbIM mMmmyibcoMm 6osee 1,6 I'sB ma menty
NpaKTUIeCKu He ObUIO 3amMMCAaHO — HAIOMWHAEM, UYTO MBI PACCMAaTPUBAEM TOJILKO HAHHBLIE C

TPUTTEPOM B OPYTroM OJIOKe.
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Ha puc. 2 npuBenens! Te e XapaKTEPUCTUKU IJIs IPUMEPHO TOTO XK€ KOJIMYECTBa IIPUHSI-
TBIX TPUTTEPOB, YTO U HA puc.l, HO Iy COOBITUN C UCIOJIb30BAHMEM KOHTpouiepa. BumHo, uTo
IIPpaKTUIECKN BCS HEHYyKHas mHbOpMauus He 3amucaHa Ha JieHTy. IIpu sToM 6blin BBIOPOIIIEHB
u3 mamsaTu mauabie ¢ OM2 u3 99,3% menyxHBIX cOObITHII U cmaceno okosio 11000 Twvic. cioB
(98% ot urdopmarmu B OM2). Do nmossommino 6bl 3anmcaTh monosHUTENLHO 55000 coGbITMIIL
npumepro K 75000 3anmcaHHBIX.

Takum 06pa3oM, UCIOIH30BAHME TOILKO OTHOTO KOHTpoiutepa Ha OM2 mo3Bomsano yBenu-
auTh 00BEM TOJIe3HON mpuHUMaeMmon wHdopmarmu noutu B 1,8 pasa. Ecnu 61 ncmoms3oBasics
KOHTPOJIJIEP BO BcexX OJI0OKaX, TO TOTrIa KOJIWYECTBO IPUHUMAEMON WHGOPMAINH 32 CUIET JKOHO-
MAU TAMSITH BO3POCIO Obl Gosiee ueM B 2,5 pasa. 3aMeTHM, YTO YBEINUEHNE SKOHOMUM [TaMSITH
IIPOUCXOOUIIO HEe MPONOPIMOHAILHO, TaK Kak OM2 maxommscs Oimke BCEro K MydYKY W UMEHHO
B HeM ObUI0 HambOIIbIIee YUCIO (POHOBLIX COOBITUN C BbImeJIeHHEM MaJioin sueprum. [Ipm sTOoM
OTEPU TIOJIE3HBIX COOBITHH He mpoucxomto. CpaBHUTEIbHBIE MAHHBIE IPUBENCHBI B TaOM. 1.

Tabnuna 1. CpaBHUTENbHBIE HJAHHBIE TIPU 3aIlyCKe TPUITEPA U3 IPYroro 6JoKa

Yucmo Tpurrepos 73212 77420
YHucno TpurrepoB, B KOTOPBIX €CTh CPabOTABIIINE STUCHKI 64994 395
Cpennee umciio cpaboTaBInX S9eeK (HEHYIIEBHIX) 6,54 23,1
Cpennee umcio cpaboTaBmux s9eek (Ha BCe COOBITH) 5,8 0,12
3angras namats B OM2 ma 100000 cobbrTmit 1133 TwIC. crnoB 23,3 ThIC. CIIOB
Yucmo map 4100 226
YHucno map ¢ HyX)HOI Maccort u p; oT 1 mo 1,5 100 20
Yucso map ¢ HyXKHOM Maccoil u py oT 1,5 10 (membme .01%) 10

IIpu sTOM MBI MCHOJIB30BAI KOHTPOJLIED TOJLKO MJIS OMHOTO KaJIOPUMETPA.

Temeps paccMOTpUM HaHHBIE, KOTIa TPULTEP OBIJI BO BTOPOM 3JIEKTPOMATHUTHOM KaJIOPUMeE-
Tpe. Torma kKoHTPOsIIEP 0TOPACKHIBAI TOIHKO HE3HAUUTEIbHYIO YaCTh HAHHBIX, B COOTBETCTBUHI
¢ BLIOpaHHBLIM MOporoM. CpaBHUTEBHBIE XapaKTEPUCTUKY TPUBENEHBI Ha puc. 3 U B Tabl. 2.

Tabnuna 2. CpaBHuUTeNbHbIE TaHHBIE IPU 3aIyCKe TpUrrepa ot M2

O6i111ee YUCIO TPUTTEPOB 20704 | 16159
Yucsmo ncnoab3yeMBIX TPUTTEPOB 20701 | 11953
% BBIOPOIICHHLIX TPUTTEPOB 26
Yucno Tpurrepos ¢ p; mapst > 1,6 1460 1101
% Tpurrepos ¢ p; mapsl > 1,6 7,0 6,8
% Tpurrepos ot “mosne3HbIx” COOBITHI 7,0 9,2

BumHo, 9TO KOMMYECTBO OTOPAKOBAHHBLIX COOBITHII cocTabiseT mpumepro 26%. Ilpu sTom
HOPMUPOBAHHOE YHUCJIO COObITU C p; > 1,6 He M3MEHUIIOCH.

B 10 xe Bpems u3 pHUCYHKOB BUIHO, YTO OOJILINIMHCTBO OTOPOIIEHHBIX COOBITUN ObLIN
COOBITUSIMEU C ONHUM TaMMa-KBaHTOM WM C MAJBIMU 3HAUYEHUSIMHU IIONEPEYHOTO UMITYJIbCA
mapel yacTuil. OTHOIIEHNE YKMCIa IBYXTaMMOBBIX COOBITHI K OTHOMaMMOBBIM BBHIPOCIO ¢ 0,5
no 0,6. Iloreps map ¢ p; > 1,6 He MPOU3OIIIO, TOTOAa KaK KOJUUIECTBO IIApP raMMa-KBAaHTOB C
MEHBIINMI [ONEPEUHBIMI UMITYIbCAME YMEHBIINIOCh IPUMEPHO B 2 pasza (cM. puc. 3b).

O61ee xosmmuecTBO map y-kBaHTOB ¢ Maccoir oT 100 mo 160 MsB ywmenbmmmocs moutu B
nBa pasa. OTHomeHne curHa/HoH Ipu 5TOM He U3MEHUIIOCh, TaK YTO KOJIMYECTBO 3aINCAHHBIX
m0-Me30HOB Takike yMEHBIIMIOCH B IBa Pa3a.



KommuectBo HOpMupoBaHHBIX map (1 7’-ME30HOB) ¢ MOMEPEYHBIM MMITYJILCOM Py > 1.6 He
n3MeHwIo0Ch (cM. puc. 3d).

Otromrenne “nosne3ubrx” map ramma-KBauToB (¢ p; >1,6) KO BceM 3aperucTpupOBAHHBIM
mapam Bo3spociio ¢ 0,1 mo 0,17.

KommaecTBo map raMMa-KBAaHTOB C MacCOil B 0O6GJaCTH MacChl m'-Me30Ha W C IOmeped-
HBIM HUMITYJIbCOM Oojiee 1,6 m3MeHMIOCH C OmHOWM maphl Ha 14 coOBITHMI OO OOHOW Iaphl HA
10 3anmmcaHHBIX MOJIE3HBIX COOBITHH, T.e. yBenmumwioch Ha 31%.

KonuyecTBo cnaceHHON maMsATH COCTABIIIO B HAaHHOM ciaydae okoio 20% (ymeHblieHume
MPOUCXOOUIIO B CBSA3KM C TE€M, UYTO COOBLITHS, OTBEPrHYTHIE TPUITEPOM, B HAHHOM WCIOTHEHUN
KOHTPOJIIEPA BCE PABHO 3aIlUCHLIBAJINCH B MAMATH, HO yXKe ¢ O0HyJleHHbIMU naHubiMu 10 ALIIT —
IpU 5TOM IJINHA AAHHBIX COOLITUIl CTAHOBUIIACH MEHBIIE).
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Puc. 3. HopMmupoBaHHbIE Ha OIMHAKOBOE UMCJIO TPUITEPOB NAHHLIE, KOTIa TPULTEP IPOUCXONUI B UCCIIe-
myemoM 6710Ke (CIITONTHAS THAS — 6e3 UCHOTL30BaHNs KOHTPOJIIepa, MTyHKTUPHAS — C UCIIOIThb-
30BaHWEM KOHTPOJepa): a) pacupenesienue 1o Fy; b) pi-cnexTp mapsl raMMa-KBaHTOB; C) BECh
MacCcOBbI cekTp; d) MaccoBsil ciekTp mpu py(yy) > 1,6.



3akirroueHue

IIpuMenerne maHHOTO KOHTPOJLIEPA MO3BOISAET YBEINIUTH KOJIUIECTBO IMPUHUMAEMBIX HAH-
HBIX, €CJIU OrpaHnYeHue MHGOPMAIUK CBI3aHO ¢ pasMepamu Oydepuoit mamsatu. Vlcmonb3oBamue
KOHTPOJIJIEPa I03BOJISIET YMEHBIIUTL CPENHUN pa3Mep IPUHUMAEMOTO COOBITHUS 3a CUYET OoTOpa-
CBIBaHUS HEHYXKHOW WHGOPMAIINN.

Wcnonb3oBanue KOHTpoJuiepa ¢ omHUM meTekTopoMm Ha ycraunoBke ITPO3A-M ysenuumiio
00beM TOJIE3HBIX HAHHBIX B 1,8 pasa.

IIpu ucnosb30BaHMM KOHTPOIIIEPA C TPEMSI HETEKTOPAMI MPUHUMAaEMas MHOOPMAIINSI MOTJIA
OBl OBITH yBeIMYeHa B 2,5 pasa.

PaboTa BhInoHEHA Tpu mopaepxkke Poccuiickoro Gorma GyHIaMEHTAIbLHBIX MCCIICNOBAHMI
(rparT 97-02-16010).
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