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BBEAEHWE

st TecTUpOBaHUS U KaJIMOPOBOK JIETEKTOPOB U
SJIEKTPOHHOI'0 000PYIOBAaHUS HA 3JIEKTPOHHOM CUH-
xpotpoHe “Ilaxpa” ®UMAH co3gaH KaanOpOBOYHBIN
KaHaJI KBa3MMOHOXPOMaTUYECKUX 3JICKTPOHOB Ha OC-
HOBE ITy4Ka TOPMO3HBIX (POTOHOB. MOHUTOPUpPOBaA-
HUEe (POTOHHOTO ITyYKa, BKIIIOYAIOIIee KOHTPOIb MH-
TEHCUBHOCTHU U MPOMMJIS ITyYKa B pa3IMYHbIX TOYKAX
€ro TPAaHCIIOPTUPOBKU OT BHYTPEHHE MUILIEHU YCKO-
puTeNst 10 KOHBepTOpa ITiepel, OCHOBHBIM CITEKTPO-
MeTpudeckuM MarHuToMm CII-57, ObLIO pellIeHo ocy-
LIECTBIISITh C IIOMOILBIO YePEHKOBCKUX CUETYNKOB Ha
OCHOBE TBEPAOTEIbHBIX paguaTopos [1].

MoHnuTopupoBaHue (OTOHHBIX ITYYKOB MOI00-
HBIM CITOCOOOM OBLIO OCYIIIECTBIEHO paHee B paboTax
[2—4], B KOTOpPBIX MOHUTOPUPOBAHNE BHICOKOMHTEH-
CUBHBIX (DOTOHHBIX MYYKOB C SHEPTUSIMU B ACCITKHU
METa3JIeKTPOHBOJIBT OCYIIECTBIISITIOCHh TOAOCKOIUYE-
CKMMMU CUCTEMAMU C IPUMEHEHWEM TOHKUX OITHYe-
CKMX BOJIOKOH Ha OoCHOBE SiO,.

OcoOeHHOCTSIMU IIPUMCHEHUA YCPEHKOBCKOIO
MN3JIYy4CHUA OIS MOHUTOPUPOBAHUA (1)OTOHHOI‘O myd-
Ka ABJIAIOTCA:

1) Hu3Kas 3¢hhHEeKTUBHOCTh B3aUMOIEUCTBUS (DO-
TOHOB C BEIIIECTBOM ITO CPaBHEHUIO C B3aUMOICHCTBI-
€M 3JIEKTpOHOB (MeHblIe B ~103—10% pa3), yro maer
BO3MOXHOCTb MNPUMEHSATh UYEPEHKOBCKHUI CYETIYMK
IUIST MOHUTOPUPOBAHUS (POTOHHBIX ITyYKOB C IITUPO-
KUM [IMana3oHoM uHTeHcuBHocTei 10°—10' y/c (He-
BO3MYyIIAlOIIasi CUCTeMa MOHUTOPUPOBAHUSI, TpU
KOTOPO#1 (DOTOHHBIM MYyYOK MPaKTUICCKHA HE MCIThI-
TBHIBAeT U3MEHEeHU [4]);
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2) majnoe BpeMsI (hOPMUPOBAHUS YEPEHKOBCKOTO
UMIyJbca B pagudaTope Mo CpaBHEHUIO, HANpUMep,
CO CHUHTWIISIHMOHHBIM (B ~3—5 pa3), 4TO HEOOXO0-
JIMMO MPY BBICOKOW MHTEHCUBHOCTH MyYKa;

3) panualiloOHHasi CTORKOCTb paauaTopa (KBapiie-
BO€ CTEKJIO, OPI'CTEKIIO) IO CPAaBHEHUIO CO CLIMHTUJI-
JIITOPOM (TTOJIMCTHPOIT) BBIIIIE.

Camoe BaxkHOe — TIPOMNOpPLIMOHAIbHASL 3aBUCH-
MOCTb YHCJIa YEPEHKOBCKUX (POTOHOB OT YMCIIa MPO-
KOHBEPTUPOBABIINX B BEIIECTBE CYETUMKA e e’ -Tap,
YTO JAaeT BO3MOXHOCTb COMOCTABJISITh UMCIIO 3apETU-
CTPUPOBAHHBIX e e’ -Tlap YKCIy IPOLIEHIINX Yepes
Hero (poTOHOB M O0IIei MHTEHCUBHOCTA (DOTOHHOTO
mydka [5, 6]. OueHKa MoKa3bIBaeT, YTO YHCIIO YepeH-
KOBCKUX (DOTOHOB, TP MPOXOXKIEHUU Yepe3 OPICTeK-
JI0 TOMIIMHOM 1 cM (POTOHHOTO MydKa C MHTEHCUBHO-
crbio ~10°y/c, coctaBnsieT N, ~ 5 - 107 — 5 - 10% hoTo-
HOB/C (C y4eTOM TIPOXOXIEHMS IBYX YacTWUIl —
3JIEKTPOH-TMIO3UTPOHHOI Maphl), YTO BITOJIHE MpUEMIIe-
MO IJISI CO3IaHUS CUCTEMbI MOHUTOPUPOBaHWS [4, 6, 7].

MOHUTOPUPOBAHUE MOJIHON
MHTEHCHUBHOCTU

MccnenoBaHust ObLIA BBITIOJHEHBI HA KaHaje TOP-
MO3HOTO TTy4Ka (hoToHOB yckopuTesst “Ilaxpa” ®UAH,
C IIOMOIIBIO KOTOPOro (popMHUpyeTCsl KalnOpOBOY-
HBI KBa3MMOHOXPOMATUYECKUI My4OK BTOPUUYHBIX
91eKTpoHOB (puc. 1). TopMO3HOI1 MTy4oK (POTOHOB,
00pa3oBaHHLII B pe3yibTaTe cOpoca 3JIEKTPOHOB B
KOJIblIe Ha BHYTPEHHIOIO MUIIIEHb, MOCJI€ BhIXOIA U3
KaMepbl yckoputeds (1) GopMUpyeTcsi CBUHLIOBBIMU
kojutumatopamMu K,—K,; ¥ OuMIAIONIMM MarHUTOM
CII-3. Janee mydoK IT0 BO3IYXY TPAHCIIOPTUPYETCS K
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Puc. 1. Cxema KaHajla TOPMO3HOTO (POTOHHOTO MyYKa
yckoputens “Ilaxpa” ®UAH u kaHana KaTMOpOBOYHOIO
KBa3MMOHOXPOMAaTUYECKOTO MTy4yKa BTOPUYHBIX 3JIEKTPO-
HOB. K| — Ko/ummarop ¢ orBepcteM 13 mm; K, — Kosum-
Martop ¢ pasmepoMm orsepcetud 90 X 90 mMm; K3 — Kowma-
TOp ¢ oTBepcTreM J30 MM; K4 — OCHOBHOI! KOJUTMMATOP C
orBepcteM D30 mM; S, §|—S; — CUMHTWIISLIMOHHBIE
CYETUYUKU; A — CUMHTUUISILMOHHBIA CYETUUK AaHTUCOB-
nageHuit; Y1 — yepeHkoBcKkuit rogockor; CI1-3 — oun-
maromuit Maraut; CI1-57 — MarHuT; / — BBIXOZHOE OKHO
KaMepbl yCKopuTesi; 2 — GeTOHHAasi CTeHa YCKOPUTE b~
HOTO 3aJ1a; 3 — MOHUTOP “pacTskKKu”; 4 — MOHUTOD ITy4-
Ka; 5 — CTEeHKM CBMHLIOBOM 3allIMThI; 6 — MeTajnyecKasi
wiTa (pasmep otBepetust 140 X 140 Mm); 7 — KOHBEPTOD;
& — moroTUTETHh GOTOHHOTO MyYKa (“MOTWIBHUK”); 9 —
IIOTTOJTHATEIbHBIN KosutuMaTop (J10 Mm); 10— kanubpy-
eMBblii meTeKTop; // — OETOHHbBII OJI0K.

KOHBEPTOPY 7, HAXOASIIEMYCsl HEIOCPEACTBEHHO Ha
maraute CIT-57. B Maruute ocyliecTBisieTcs pase-
JIEHV€ BBIXOISIINX M3 KOHBEPTOpa 3JIEKTPOHOB II0
UMITYJIbcaM. BTOpUYHBINA Ny4OK 3JIEKTPOHOB (POp-
MUPYETCSI IO YIJIOM () = 36° OTHOCUTEITLHO TIepBOHA-
YaJIbHOI TPaeKTOPUH (POTOHOB C IIOMOIIBIO KOJUIMMA-
TOPOB (IONOJHUTENbHOTO 91 K,) ¥ CUHUHTUJUISILIMOH-
HBIX CYETUYUKOB S, —S,, A (AHTUCOBNAACHUIA).

Cucrema MOHHTOPHMpPOBaHUS (HOTOHHOTO ITydKa
pa3ouTa Ha IBe TTOACUCTEMBI: TIepBasi moacucrema (Mo-
HUTOP My4Ka 4) onpeaensieT MoJIHY0 MHTEHCUBHOCTh
oToHHOTO TTyYKa B Havajie KaHajla TPAaHCITOPTUPOBKH
repez KoJummMaropoM K ¢ otBepctueM 930 MM; BTO-
past moacucTteMa (CHMHTUWLUISILIMOHHBIN CYeTYUK S U
YepeHKOBCKUI Tomockomn Y/) — WMHTEHCUBHOCTH U
MoJjioxkeHne (POTOHHOTO TyYykKa B TOPM3OHTATBLHOMN
IUIOCKOCTH TIepe]l KOHBEPTOPOM 7, HAXOASIIMMCS Ha
cpese momocoB marauTa CIT-57 [1].

MoHuTOp 4, KOHTPOJUPYIOIIUI WHTEHCUBHOCTD
doToHHOTO IMyYKa B HadaJie KaHaJla TPAaHCTIOPTUPOB-
KM, PacITOJIOKEH BO BTOPOM 3KCIEPUMEHTATHHOM
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Puc. 2. CxemMa MOHUTOpPAa TOPMO3HOTO (DOTOHHOTO ITyYKa,
pacCIOJIOKEHHOTrO B Hauaje KaHaja (OTOHHOro mydka.
1 — pagmaTop U3 Oprcrexiia; 2 — BO3MYIIHBINA CBETOCOOD-
HUK; 3 — (DOTORJIEKTPOHHBIN yMHOXUTENh DDY-85 (0 —
YroJl OBOPOTa MOHUTOPA MEXIY BEPTUKAIBHON OChl0 ¥ 1
pabourM MOJIOKEHUEM, orpenesisieMbIM ocbio Y (0 = 40°)).

3asie yckoputens “Ilaxpa” HemocpeacTBEHHO B ITyd-
Ke 3a kojutmMmatopoM K, (puc. 1) u sgBisgeTcs yepeH-
KOBCKUM CYETUMKOM. DTOT CYETUMK (PUC. 2) COCTOUT
n3 pammaTopa I Ha OCHOBE OPICTEKJIa pPa3MepoM
100 x 100 x 10 Mm (# = 0.025X),, — TOJILIMHA CYETYMKA B
panualMOHHbIX JJIMHAX X)), C IBYX TOPLIOB Yepe3 BO3-
JIyIIHbIE CBETOCOOPHUKM 2 “IIpocMaTpuBaeMble” IBY-
MsI (DOTOBIEKTPOHHBIMU YMHOXUTEJISIMU DDY-85 (3).
MNHTEeHCUBHOCTb (DOTOHHOTO ITydyKa OIIpeAeisieTCs
10 CYETy COBNAACHUI CUTHAIOB OT 000mX (.3.y., 3a-
PETUCTPUPOBABIINX KOHBEPCUOHHYIO ¢’ e~ -apy.

Momnwutop (4, puc. 1) Ha TpaekTOprUM (POTOHHOTO
MMy4yKa MoBepHYT Ha yroy 0 = 40° OTHOCUTEIBbHO Bep-
TUKanbHOU ocu Y (puc. 2). Tak Kak yroJy moJaHOIro
BHYTPEHHETO OTpaXKe€HUS JJIsl OPTCTEKJIa COCTaBJISIET
Takxke okoJjo 40°, To conpsixkeHue yrjia Bxoaa oTo-
HOB B MOHMUTOD M yTJia TIOJJHOTO BHYTPEHHEro oTpa-
JKEHUS pagdaTopa BeeT K yMEHbIIEHU IO Yrcia oTpa-
KEHU BHYTPU paapaTopa MOHUTOpa M COOTBET-
CTBEHHO K MUWHUMAaJIbHOMY OCJabJeHUIO0 CUTHala,
dopmupyemoro @.3.y., 9TO B CBOIO OUepeIb YBEJIH-
yuBaeT 3PPeKTUBHOCTb PaOOThl MOHUTOPA.

KambpoBka MoOHUTOpa ObLIa OCYILIECTBJICHA HEMO-
CpPEIICTBEHHO B paboyeM ITOJIOKEHUN Ha (POTOHHOM
IMy4YKe PacIojIoKeHWEM 32 MOHMTOPOM KBaHTOMeETpa.
IMpu uHTEHCUBHOCTH (hOTOHHOTO TyyKa ~2 - 10° 5KBU-
BaJIEeHTHBIX (POTOHOB/C CUYET KaXKIOTro Tjieya MOHMU-
Topa cocraBisul ~5 - 10° ete~/c, cuer coBmameHuit
000MX KaHaJI0B MOHUTOpa cocTaBwil ~5 - 103 coBna-
JIeHUi1/c (HaIlpsDKeHUST Ha ACIUTENIsIX oboux ¢.3.y.
coctasysuiu 875 B).

CurHajbl COBNaaeHMs ¢ IJIed MOHMTOpa IoaaBa-
JIUCh Ha YaCTOTOMEP, C IIOMOIIbIO KOTOPOTO IIPOBO-
JIUJICSI BU3YaJIbHBI KOHTPOJIb MHTEHCUBHOCTU (Po-
TOHHOTO ITy4YKa, WJIM Ha BXOH CTaHAAPTHOro OJI0Ka
“cyetunk”’ cucreMbl KAMAK 114 3al1MCcU CUTHAJIOB
B IIaMSIThb KOMITbIOTEpA.

MoHnuTop (pOTOHHOTO ITy4YKa JaBajl BO3MOKHOCTb
KOHTPOJUPOBATh MHTEHCUBHOCTh KaXXOAOro cOpoca
SJIEKTPOHHOTO TIydKa HA BHYTPEHHIOIO MUIIEHB
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YCKOPUTEISI U CYMMapHYI0 MHTEHCUBHOCTD ITy4Ka 3a
3aJaHHOE BpeMs.

YEPEHKOBCKUWU I'OJJOCKOI1

i MOHUTOpMpPOBaHUS “TeKyllleil” MHTEHCUB-
HOCTU U TIOJIOKEHUS1 (POTOHHOTO TyuyKa Ha KOHBEP-
Tope nepen marautom CII-57, a Takke cymmapHOit
MHTEHCHUBHOCTHU 32 BpeMsI Habopa 9KCHEPUMEHTab-
HOM CTAaTUCTUKMU OBIJI CO3IaH YEepPEeHKOBCKMIT Tromo-
ckort (Y7). YI' ctocobGeH TakKe ONpeaesisiTb KOOpAr-
HaTbhl OOpa30BaHUS 2JIEKTPOH-MO3UTPOHHON Taphbl
U, COOTBETCTBEHHO, TOUKM BXOJa €€ B MATHUTHOE 0~
se CII-57, 4yToOBI B HajibHEHIIIEM, 110 U3BECTHBIM Xa-
pakTepuCTMKaM MarHUTHOIO TIOJiSI U C TIOMOIIbIO
CUETUYUKOB, PETUCTPUPYIOIIUX BTOPUUHBIE 3JIEKTPO-
HbI (ITO3UTPOHBI), MOXHO OBLIO OMNPENENsITh YTOJI
BbIXoma ayiekTpoHa (mo3urpona) u3 CII-57 u ero
JAJIbHEUIIYIO TPAEKTOPUIO.

CxeMa MOHUTOPUPOBaHMSI (DOTOHHOIO MyJYKa Ie-
pel METHBIM 1-MM KOHBEPTEPOM 32 MM IIpEICTaB-
JieHa Ha puc. 3. CUMHTWUISILIMOHHBIN CYETYNK .S pa3-
mepoMm 100 X 40 X 5 MM pacmosaraeTcss HemocpeI-
cTBeHHO miepen Y1 u gBAsSeTCs KOHBEPTOPOM MIJIisl
KaXX10T'0 U3 CYSTYMKOB Y1 ¥ TPUITEPHBIM CYCTINKOM
st cucteMsl (S + Y1).

YT npencrasiseT coboit coopKy u3 13 KaHaJOB,
SIBJISIIOLIMXCS] TPO3PAYHBIMU M OTIIOJIMPOBAHHBIMU C
KaxkKJI0i CTOPOHBI INIACTUHAMM U3 OPICTEKJ1a TOJIIIM -
HOI1 6.5 m mmpuHOiT 25 MM (BcTaBKa Ha puc. 3). Kax-
Jlasi TUIaCTUHA C TOMOII[bIO HarpeBaHUsl OTHOCUTEb-
HO BepTUKaJIbHOI OocH moBepHyTa Ha yroua 90°. Ha
TOplle KaxJA0i IJIACTUHBI PacIiojiokeH (POTOYMHO-
xurtenab POY-85. JIanHa yacTy MJIaCTUHbBI, Ha KOTO-
poii momeliieH ¢.3.y., OTHOCUTEbHO TOYKU TOBOPO-
Ta olpeneseHa TakuM obpa3oM, YTOObI (DOTOKATON
¢.2.y. pacnonarajicsi B O4HO# TJIOCKOCTH T10 BEPTH-
KaJIi OTHOCUTEJbHO (POTOKATONA IMEPBOTO CBEPXY
¢.2.y. JIinHa yacTeii J1acTUH 10 U TTOCJIe OBOPOTA,
Ha KOTOPBIX HaXOASATCS MEPBbIi U TTocheaHuit d.o.y.,
paBHBI 65 1 70 MM, a Takxke 570 1 165 MM COOTBET-
CTBEHHO.

B xauecTBe oTpazkaroleit moBepXHOCTU I 00ep-
TbIBaHUS IUIACTUH KaHaioB Y[ wW3yyaauch BaTMaH,
METAJUIM3UPOBAHHBIA Mailjlap M MeTaIMyecKas
¢onwra. Ilo pesynabraTaM HCCIACIOBAHUI BBISICHU-
JIOCh, YTO BCE TpU MaTepualia Jal0T IPUMEPHO OIMHA-
KOBBIE€ DPe3y/IbTaThl, ObLI BHIOpAaH METAUIM3MPOBAH-
HbII Maiiap. Bce rpaHu Kaxknoil miiacTUHBI TOTOCKO-
ma, KpoMe Tol, K KOTOpOit 6€3 CMa3KU INIOTHO IIPKaT
¢.3.y., 060epHYTHI METAJLUIN3NPOBAHHBIM MaIapoM 1
YyepHOI1 OyMaroi.

ITPEABAPUTEJIBHAA KAJIMBPOBKA

C IIOMOIIBI0 UCTOYHMKA UOHUBUPYIOIIETO U3ITY-
yeHus °°Sr GbUIA MpOBelcHA IMPeIBapUTENIbHAS Ka-
mopoBka Y. llens KammOpOBKM — BBIICHUTH BO3-
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Puc. 3. CxeMa MOHUTOPUPOBAHUSI TOPMO3HOTO (POTOH-
HOTO My4YKa C MOMOIIIbIO YepeHKOBCKOTo rogockomna (47).
1 — CUMHTWIISILIMOHHBIN cYeT4YUK .S 2 — KaHall YepeH-
KOBCKOTO Tofgockora Y/ (rmiacTuHa U3 oprcrexkiia); 3 —
MeTaIM3UpOBaHHbIN Maitnap; 4 — DDY-85.

MOKHOCTB TIPAaKTUYECKOTO MCIIOIb30BaHUsI TAHHOTO
MeToza ISl onpeaeieHUs TTOJIOXKEHUs “TOYeYyHOro”
WICTOYHUKA 3apsSKEHHBIX YaCTHII, a TAKKE TTPeaBapy-
TEJIbHO OINPENeIUTh HANpPSDKeHUST Ha  eJTUTeIISIX
¢.2.y. YI.

CxeMa KaJamOpOBKHM TIpelIcTaBlicHa Ha pwuc. 4.
DJIeKTPOHbI OT MCTOYHUKA MOHU3UPYIOIIETO U3JIyde-
Hus *'Sr ¢ MaKCUMaIbHOI 3Heprueii 2.2 MaB npoxonu-
JIK Yyepe3 TPUTTEPHbIE CUETYUKU S; U S, (15 X 15 X 1 Mm)
U perucTpupoBaiuch KaHasiom Y1. CurHainsl ot S}, S,
u KaHaima Y71 momaBaimmch Ha GOPMHUPOBATEIIN C TTO-
CTOSTHHBIM nioporoM @,, @, u @ (noporu opmupo-
Bateneii coctapnsiv 10 MB). Curnanst ot @, u @, ye-
pe3 3amepXKH 3; U 3, MOCTYIMaJIM Ha BXOIBI CXEMBI
coBrragenust CC. Curnan Start ot CC IBIISIIICS 3aI1yC-
KaroluM cUTHaJIoM 0Jioka “CYeTyuK UMITYJIbCOB” U
rnmopaBaJjicsl Ha BXOq “3arryck”.

Ha Bxon “Anann3” cyeTdrKa UMITYJILCOB OT (pop-
MmupoBaTtesiss @ yepes 3anepXKKy 3 MOCIeI0BaTEIbHO
nomaBajcsl cuTHai ¢ 1-ro xaHaima Y171 mo 13-it. Jnga
KOJUIMMALIMY TTIOTOKA 3JIEKTPOHOB OT UCTOYHUKA *°ST
MEXIy MCTOYHMKOM M Y[ pacrojiarajics KouirMma-
TOp K, SIBASIIOLIUIACS CBMHIIOBOI TJIACTUHOM pa3Me-
pom 100 X 100 X 5 MM C OTBEpPCTHEM 10 LICHTPY ILIa-
CTUHBI J5 MM.

OT160p ¢.3.y. Oj1s1 UICIOJIB30BaHUS B Y1 He TPOBO-
IWJICS, TTOATOMY KaimbpoBka Y[ mpoxonouia B IBa
sTamma. Ha mepBoM 3Tare nmpoBOAMIOCH ITOCTIEIOBa-
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Puc. 4. Cxema npenBapuTeIbHON KaJIMOPOBKU YepPEeH-
KOBCKOT'O TOIOCKOIIA C MOMOIIBIO PAAMOAKTUBHOTO MC-
Tounmka *'Sr. S| 1§y — CHUHTWJUIALIMOHHBIE CUETYNKH;
YT; — i-xaHaJl 4epeHKOBCKOTro rofiockorna; K — Koumma-
Top; @, P, u © — popmuposarenu; 3|, 3, U 3 — 3a0epxK-
ku; CC — cxeMa COBITaJICHUIA.

TEJIbHOE BBIPABHMBAHME CYETa CUTHAJOB KaXXIOIO
KaHaJjla TOIOCKOIIa MU3MEHEHNEM HaIIpSDKEHUS Ha Jie-
JTene @.3.y. IpY pacloIOXEHNU UCTOYHKA MOHM -
3UPYIOLLETO U3JIydeHus *°St, CBUHLOBOI1 TUIACTUHBI
U CUETUYMKOB S, S, HaJl COOTBETCTBYIOIIIMM KaHAJIOM.
BripaBHUBaHME CYETOB IIPOBOINIIOCH OTHOCUTEIHLHO
cyeTa HeHTpaJibHOTO KaHaja (7-# KaHai), c4eT KOTO-
pOTO OBLI B34IT 32 OCHOBY. MaKCHMAaJIbHBIN CUeT LIeH-
TpaJIbHOTO KaHajia ObLI OIIpelie/icH U3 3aBUCUMOCTU
cueTa TPOMHBIX COBNaJeHU I CUTHAJIOB CUETYMKOB 5,
S, 1 curHajia 7-ro KaHana Y1 ot HanpstKeHUsl Ha Je-
JIMTEJIe HaNIpsiKeHUs 7-ro KaHana Y7T.

Ha BTOopoM 3Tane mpoBOaMIOCh OTpenesieHre Ipo-
bunT mcToUHMKA MOHU3BWPYIOIIETO M3ITyYeHHST TP
PaCIOJIOXKEHUY TPUTTEPHBIX CYETYUKOB S, S, U HC-

TouHMKa *’St B OTCYTCTBUE CBUHLIOBOIO KOJUIMMATOPa
no ueHTpy Y71 Hanm 7-m KaHainoM. Pesyibpratr Broporo
3Tana KaJuOpOBKM MpeacTaBjeH Ha puc. 5. I3 pucyH-
Ka BUJHO, YTO MakCUMyM cyeTa N, = 45 coObITuii/c
TPUXOONTCS Ha HeHTpaibHyI0 4vacth YI. IlomHas
IIIMpUHA Ha TTOJIOBUHE BBICOThI KOOPAMHATHOTO MPO-
dunsa mydka, ompeaesieHHoro YI, cCOOTBETCTBYET
npumepHo 3 kaHajiam Y7, 4To B CBOIO ouepelib COOT-
BeTCTBYET 6.5 - 3 = 19.5 MM. DT0 GJIM3KO K pazMepam
TPUITEPHBIX CYETYMKOB C YYETOM MHOTOKPATHOIO
paccesiHUSI HU3KOIHEPreTUYeCKUX DSJIEKTPOHOB B
cueTYrMKax U Ha Bo3ayxe (0kKojo 20 MM MeXIy cUeT-
yukamu S}, S, 1 KaHanoM Y1) 1 HETOYHOCTH pacrio-
JIOXKEHUSI TPUTTEPHBIX CYETYUKOB JAPYT OTHOCUTEb-
HO Jipyra.
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Puc. 5. 3aBUcuUMOCTb yncia coObITHIT N B KaHajlax 4e-
PEHKOBCKOTO rogockorna (Nyy) OT MOJI0XEHUsI UCTOUHU-

xa 20Sr.

Pe3ynpTatsl ipeaBapuTeIbHON KaTMOPOBKHU C IO~
MOLLIbIO UCTOUYHMKA ST MoKa3aa1 BO3MOXHOCTb UC-
MOJIL30BAHUSI JaHHOUW KOHCTpYKLMU Y[ mis perv-
CTpallMy 3apsKEHHBIX YaCTHUIL.

OCHOBHAA KAJIMBPOBKA

OcHoOBHas KaJuOpoBKa YePEHKOBCKOIO TOJIOCKO-
rna ObLIa BBIIIOJIHEHA HEIIOCPEICTBEHHO Ha (hOTOH-
HOM ITy4Ke B MOJOXEHUM “KalmnbpoBKa” (puc. 6a).
151 moydyeHus oMMHAKOBOM 3(h(heKTUBHOCTU PETr-
CTpally KaxKIbIM KaHaJIoM Y7 371eKTpOH-TI03UTPOH-
HBIX Tap, SIBISIOIIMXCS pPe3yJIbTaTOM KOHBEPCUU
TOPMO3HBIX (POTOHOB B CUETYUKE .S, pACIIOI0XKEHHOM
repes rogoCKOIIoM, TOHOCKOII Ha TpaeKTopumn ¢o-
TOHHOTO My4YKa OBLI MOMEIIEH TaKMM 00pa3oM, 4TO-
OBl DJIEKTPOH-TIO3UTPOHHBIE Tapbl Bxonunau B YT
MEPHEeHANKYJISIPHO CTOPOHE IIMPUHOM 25 MM U TIpO-
XOIWJIM Yepe3 BCce KaHaJIbl TOMOCKOIIA.

Hamnpstkenue nutaHust cyeTdrka .S OBLIO BhIOpa-
HO TaKWM, YTOOBI IITYMOBOM cUeT @.3.y. CIETUYNKA CO-
craBisi He 6oaee ~10 ¢! (Ug= 900 B).

bnok-cxema perucrpanuu ¢GoToHHOTO myyka Y717
TIpeacTaBiaeHa Ha puc. 7 B TIOJMOXEHUIX “KaaTnOpoOB-
ka” (/1) u “pabouee” (2). CurHaj oT KOHBEpCUMOHHOM
3JIEKTPOH-TMO3UTPOHHOI Maphl, BO3HUKIIEH B S OT
MPOXOXIEHUS uepe3 Hero (poToHa, yepe3 (hopMUpo-
Batesib @ U 3aJepKKy 3 MoaaBajcs Ha pa3BETBUTEIb.
CurHajbl ¢ 6J0Ka pa3BeTBUTENS Aajiee MoAaBaIUCh
Ha BTOpbie Bxoabl cxeM coBrnaneHuit CC,—CC};, Ha
MepBbie BXOAbl KOTOPHIX MOAABAIUCH C(HOPMUPOBAH-
Hble (hopMupoBaTesiMu @, —P,; CUTHAJIBI C KAHAJIOB
rofocKoIia.

Curnanbl co cxeM cosnaaeHuiit CC,—CC\; nanee
MoAaBaIMCh Ha BXOJbl MHOTOKaHAJIbHOIO 0JIOKa pe-
TUCTPOB, 3aMYCK KOTOPOIO OCYIIECTBISICS OT CUT-

2020



MOHHUTOPUPOBAHUE ®OTOHHOI'O ITYYKA

(a) (6)

qr qr

Puc. 6. IlomoxeHUsI 4epeHKOBCKOro Tromockoma Y1
OTHOCUTEJILHO (DOTOHHOTO Iy4yka: a — “KaJuOpoBKa”,
0 — “pabouee”. S — CUMHTUUISILIMOHHBIN CUCTYUK.

HaJia Start, IPULLIEIIIETO OT Pa3BETBUTES, IOCJIE Ye-
ro uepe3 kpeir-koHrpoiaep KK cuctembr KAMAK
MPOBOJIMJIACH 3alIUCh CUTHaJIa C 0JI0OKA PETMCTPOB B
MaMsITh KOMITbIOTEpA.

B momoxenum “kanmOpoBKa” BBIpaBHUBaHUE
cyeTa KaxJI0To KaHalla ToA0CKOoMa MPOUCXOIUIIO U3-
MeHEHVEeM HaMpsLKeHUs Ha OSIUTENISIX HAIIPSIKeHUST
CYETUYMKOB Tomockomna. /s kaxxmoro kaHana 41" Ow1-
Jia TTOCTpOEHA 3aBUCUMOCTb U3MEHEHUSI cueTa KaHa-
JIa OT HATIPSDKEHUST Ha IeTuTelIe HalpsKeHUus .3.y.
JTaHHOTO KaHaja. B manbHelilieM Oblia BRIOpaHa Be-
JIMYMHA cYeTa, OJMHAKOBas UISI BCeX KaHAJIOB rOf0-
ckomna, coctasubiuag 180 + 10 ¢,

ITocne BbhipaBHMBaHUS CYETOB BCEX KaHAJIOB IoO-
JIOCKOI ObLI IIOCTaBJIeH B “pabouee” ITOJTOXEHUE
(puc. 66), IIpU KOTOPOM PETUCTPALIUST KOHBEPCUOH-
HBIX 2JEKTPOH-TIO3UTPOHHBIX Iap, BBIXOASIIUX M3
CcUeTYMKa S, OCylIeCTBIsIaCh OMHUM M3 KaHAJIOB T0-
nockomna (puc. 3). B 3ToM oj10XXeHNHU 3JIEKTPOH-TI0-
3UTPOHHBIC Tapbl BXomuian B Y/ meprieHInKyJISIpHO
CTOpPOHE IMPUHOM 6.5 MM. Anmreptypa Y1 B 3TOM T10-
JIOXXeHNU cocTaisiia 90 MM IO TOPU3OHTAIIA U 65 MM

15

o BepTuKaimu. OIHAKO C y4eTOM aIlepTyphbl CYSTUN -
Ka .S pabouas aneptypa Y/ coctaBisijia 110 TOPU30H-
Tanu 1 Beptukaiu 90 u 40 MM COOTBETCTBEHHO.

PE3VJIbTATDBI

Ha puc. 8 mokaszan npodmiab (pOTOHHOro mydka
nepen KOHBEPTOPOM, PACITONIOKEHHBIM Ha Cpe3e Io-
mocoB mMarHuta CII-57 (puc. 1), usmepeHHoOro 4e-
PEHKOBCKHUM TOIOCKOITOM.

INonnas nmpuHa Ha ITOJOBMHE BBEICOTHI ITPOMMIIS
COCTaBWJIA 5 KAHAJIOB, UTO C YYETOM IIIMPUHBI KaHama Y1
COOTBETCTBYET nuameTpy Koyummaropa K; (30 mMm),
HaxomsIeMycs Iepen ouniamommmM maraurom CI1-3
u YT [1]. Obmasg cKOpoCTh cUeTa B THCTOrpaMMe
npodwia GOTOHHOTO IMydKa cocTasmwia ~2 - 103 1/c,
YTO COOTBETCTBYET MHTEHCUBHOCTU (DOTOHHOIO My4-
ka ~10° y/c, mamarouero Ha MeIHbIi KOHBEPTOP.
IIpoduib mokasksIBaeT, UYTO (POTOHHBII MYYOK UMEET
(G OHOBYIO COCTABIISIIOLIYIO OKOJIO 13% OT 0o0ILeit nH-
TEHCUBHOCTU OCHOBHOTO MyYKa (5 HeHTpaJIbHBIX Ka-
HasioB) win ~1.3 - 10® y/c. Orciona MOXHO BHIETH,
YTO YMCIIO COOBITHIA, onpenesssemoe Y1 (~2 - 103 1/c),
CYILIECTBEHHO MEHbIIIE HE TOJIbKO WHTEHCHUBHOCTHU
Bcero poToHHoro myuka (~10° y/c), HO U MUHTEHCUB-
HocTh OHOBOI cocTasstromnieii (~1.3 - 103 y/c).

SAKITIOYEHHME

INpencraBieHHass cUcTeMa MOHUTOPUPOBAHUS
TOPMO3HOTO (POTOHHOTO ITy4Ka, MpeaHa3HaYeHHOTo
I71st GOPMUPOBAHUSI KAaTMOPOBOYHOTO KBAa3UMOHO-
XpPOMATUYECKOTO My4YyKa BTOPUYHBIX BJIEKTPOHOB,
MOCTPOEHHAasI HA OCHOBE YePEHKOBCKMX IETEKTOPOB,
CcocoOHa KOHTPOJIUPOBATh MHTEHCUBHOCTDL U IIPO-

PasBeTrBUTED

-

11K

Start

. |

Peructpsnl

ke—{kk

Puc. 7. briok-cxema rpu monoXeHUsIX “Kannoposka” (1) u “padbouee” (2) uepeHKOBCKOTO rogockora 41" Ha (pOTOHHOM MmyJKe.
S — CUMHTWUISILIMOHHBII cueTyuK; @, P1—P 3 — dopmuposareny; 3, 3|—33 — 3anepxku; CC;—CC3 — CXeMBbI COBIAJICHMUIA;

KK — kpeitiT-koHTpOosuiep; [1K — nmepcoHalbHbIIT KOMITBIOTED.
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Puc. 8. [Ipodwis ¢hoTOHHOTO TyyKa, U3MEPEHHBIN Ye-
PEHKOBCKMM TOIOCKOITOM IIepesl KOHBEPTOPOM Ha cpe3e
nomocoB Maruura CI1-57.

¢unb (GOTOHHOTO IyyKa B Pa3jIMYHBIX TOYKaX €ro
TPaHCTIOPTUPOBKHU.

Hamo oTMeTUTB, 9TO CCTEMBI MOHUTOPUPOBAHUS
Ha OCHOBE Y€PEHKOBCKOTO M3JIyIeHUSI UMEIOT 0OJTb-
II1e KOHCTPYKTHUBHBIE U (DYHKIIMOHATIbHBIC BOZMOX-
HOCTH B 9KCTIEpMMEHTAJIBHOM ITpakTrKe. Hampumep,
MpU TPOBEACHUU JKCIIEPUMEHTA C IPHUMEHEHHUEM
(OTOHHOTO TTyYKa JJIsl U3yUYeHUsT CEUCHUM SIIePHBIX
peaknvii mpoduiab (POTOHHOrO MydkKa Ha BXOIe B
SKCIIEPUMEHTATBHYIO MUIIIEHb MOXHO OIIpPEnessITh
MpU KaxmoM “cOpoce” yCKOPUTEJIEM IMEPBUYHOTO
MyJYKa Ha BHYTPEHHIOIO BOJBE()PAMOBYIO MUIIICHbD U,
TaKMM O0pa3oM, ONPENeNSITh WHTETPAIBHBIA MPO-
¢unb 3a 3agaHHOE BpeMsl.

KaHaael 4epeHKOBCKOIO TOJOCKOMA CIOCOOHBI
CIIyXXWUTh “aKTMBHBIMM KOHBepTOpamMmu”’, T.e. pabo-
TaTh 0€3 MEPBUIHOIO KOHBEpPTOpa Iepeld TOmOCKO-
moM. B aToM ciyyae cueTYMKU roJlocKoIia MOTYT SIB-

MNPUBOPHI U TEXHUKA BDKCIIEPUMEHTA  Ne 6

JIATBCS TPUITEPHBIMU CYETYMKAMU U CAMOCTOSITEJIBHO
OIpeIesATh KOOpPAMHATYy OO0Opa3oBaHMs 3JIEKTPOHA
(Io3UTpPOHA) U, COOTBETCTBEHHO, TOYKY BXOJa €ro B
MarHutHoe 11ote CIT-57.

B manpHeiieM 1o M3BECTHLIM XapaKTepUCTUKAM
MarHUTHOIO IIOJISI U TEOMETPUYECKMM ITIapamMeTpaM
MAarHUTHOM CHUCTEMbl MOXHO ONpPEeIeIUTh YTroi BbI-
X0J1a BJIEKTPOHA U3 MarHUTa U €T0 JaJIbHEHIITYIO Tpa-
eKTopUI0. 3HAHWE TPACKTOPUU 3JIEKTPOHA IO3BOJIUT
yaydimuTh (B ~1.5—2 pasza) sHepreTM4ecKyo IUPpUHY
CIIEKTpa BTOPUYHOTIO 3JIEKTPOHHOTO mydka [1].

PMHAHCHUPOBAHUE PABOTHI

Pa6ota BrImotHeHA IIpuU IToaAepKKe rpaHToB Poccuii-
ckoro ¢oHma dyHaaMeHTaIbHbIX uccienoBaHuii (NICA-
POD®U) Ne 18-02-40061 u Ne 18-02-40079.
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