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B or.aHYHe OT CTAlHOHAPHBIX YCTAHOBOK MEPEHOCHLINl MasjorabapuTHLI
GeTaTpoH npexbsaBisdeT Gojlee JKeCcTKHe TPeGOBaHHS K MOHHTOPY H3.1y4CHIA.
FaGapuTel CYLWECTBYIOMHX CEPHHHO BBIMYCKAEMbIX PEHTIEHOMETPOB MaJjo
OTJIHUAIOTCST OT rabapuToB Takoro yckopuress, kak [TMb-6 [1]. Ouesnano,
YTO AJ5 Ma’oraGapHTHEIX GETAaTPOHOB B UEJIAX MOBBIIEHIsST MOGHJIBLHOCTH Il
APYTHX 3KCNJAyaTalHOHHBIX XapaKTepPHCTHK, CBA3AHHBIX €O crenHQHKON HX

e IpHMeHeHHs, HeoOXo[uM KOMITAKT-
Trams 0", 0 HblH HaJeXHbIfi MOHHTOD € IpoC-
TOI 3JEeKTPOHHOH CXeMOH, KOTO-
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Puc. 1. 3aBHCcHMOCTE TOKAa 3aTBOpa IOJEBOTO KOB, CBA3AHHBIX C MPUPOAOH CLIH-
TPAH3HCTOPA OT TEMNEPaTypHI TH/IJIANHOHHOr0 METOL4.

SIBsenne «yTOMJEHHS» IHHO-
70B NIpH OOJBIIHX HMIYJBCHBIX TOKax, pe3Kas 3aBHCHMOCTb KosddHuueHTa
ycuaeHuss @Y oT HanpsixKeHHS IIUTaHHS, sIBJeHHe «HaCHILEeHHsi» — BCe 3TO
ofycnoBIMBaeT HEOLHO3HAYHOCTb NOKaszaHuil npudopa. MameHnenuwe ¢ teue-
HHeM BpeMeHH 3Gh(eKTHBHOCTH KPHCTAMATa H UYyBCTBUTeNbHOCTH PIY Tpe-
OyeT yacToil KaJHOPOBKH TAKOTO MOHHTOPA, YTO 3aTpyIHfET IKCIAyaTalHIo
YCKOpHUTeJS B HeCTALlHOHADHBIX YCJAOBHSX.

OTH NPHYHHBEL NPHBEJH K HEOOXOJUMOCTH pa3paboTKH HOBOIO MOHHTODA
1J1 MaJjorabapHTHBIX 6eTaTpPOHOB.
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Kak H3BeCTHO, OMHHM H3 JYUILHX [3MeplTesIell gBAsAeTCS HOHH3aLHOH-
Hasi KaMmepa, TOK KOTOPOH IpONOpHHOHAaJeH MOHHOCTH [A03bl H3JyueHHs.
EauncTBenHBIN HEOCTATOK NMPH 3TOM 3aKJI04aeTcs B MaJOH BeJHYHHE TOKa,
uto Tpebyer nNpHMeHeHHs yCHJAHTeseH, BHIIOJHSAEMBIX OOBIUHO Ha CHElHAalb-
HBIX 3JeKTPOMEeTPHUYEcKHX Jamnax [2]. YcuanTeap HJIH €ro 3/JeKTPOMETpPH-
YeCKHH Kackajl, KaK NpaBuJ0, KOHCTPYKTHBHO 00BbeJHHAETCS ¢ HOHH3ALHOH-
HO#i KamMepoil. DTO NPUBOJUT K yBeHYeHHIO pPa3MepOB BLIHOCHOro GJoKa H 3a-
TPYAHSET €ro pasMellleHre B u3Jyuyarese majorabapurHoro Gerarposa. Kpo-
Me 3TOTO, YCHJAUTEIH MOCTOSHHOIO TOKA Ha 3/JeKTPOMETPUYECKUX JaMiax HMe-
10T 60JbLIOH BpeMeHHOM aApeid.
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Puc. 2. CxemaTHyHasi KOHCTPYKUHSI MOHHTOPa Ha OCHOBe
HOHH3aUMOHHON KaMepbl H ero pasMelleHHE B H3Jdyyarese
: 6eratpona IIMB-6

Apropamu Obl1a HCC/IefloBaHa BO3MOXKHOCTb NPUMEHEHHS B YCHIHTEe
MOHHTOD@ HOJIEBHIX TPaH3UCTOPOB, 06JajalOHX MaJbIM TOKOM YTEUKH YII-
paB/SIOMIErO 3JIeKTPOAa-3aTBopa. MccaenoBanusi pasJHUHBIX THIIOB MOJEBBIX
TPAH3HUCTOPOB MO3BOJKAN YCTAHOBHTb, YTO HAHJAYYHIHMH XapaKTEePHCTHKAMH
06/1a1al0T TPaH3HCTOPH ¢ H30AMPOBaHHKIM 3aTBopoM KI13015.

YcpennenHas TemmepaTypHasi 3aBHCHMOCTb TOKa 3aTBOPA MPH HANpsXKe-
HAM cToka — 10 g1 ToKe croka | ma, cuaras ans 20 Tpansucropos KI1301B,
npuBeAeHa Ha puc. 1. Tlonyyennble ZaHHble NMOKA3BIBAKOT, UTO TPaH3UCTOPH
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KITI301B moryT ObiTh OpHMeHEeHBl AJAs YCHJeHHs TOKOB nopsaka 107! a B
IIHPOKOM TeMnepatypHoM auanasone. IIpu 31oM cienyer oTMeTHTb, UTO OT-
HOCHTeIbHEI pa3fpoc TOKOB 3aTBOpa OTJAeIbHBIX 3K3eMILIAPOB He NpeBbllia-
er 2-+3 B HccJielOBAHHOM HHTEPBaJle TeMIeparyp.

CxeMaTHuyHasg KOHCTPYKLHs pa3paboTaHHOrO MOHHTOpPa i ero pasMe-
ILIeH e TIOKa3aHel Ha pHuc. 2.
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Puc. 3. DaexTprueckas cXeMa MOIHTOpA

g ycrpaHeHHs BJAMAHHS ObICTPBIX 3VIEKTPOHOB, NPHCYTCTBYIOLIUX B
TOPMO3HOM H3JyueHIM 6eTaTpoHa M HCKaxKalWIHX NOKa3aHHg MOHHMTOpA, HA
BBbICOKOBOJBTHOM 3J€KTPOIe KPENUTCS CBHHIOBBLIH 3KPaH TOJLIHHOH 2 MM.
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Puc. 4. Bpemennaa u TemnepaTtypHas HeCTa- Prc. 5. 3aBHCHMOCTL NOKa3aHWil Moui-
OunbHOCTE TNOKasauuil MoHuTopa: O — gpeiid TOPa OT BeJHYHHBI MOIMHOCTH J(03bl
nyas npun P=I18 pfuac; a — apefip Byas Mo- TOPMO3HOTQ H3JIy4YeHHs '
HHTOpA NPHU BHIKJWYeHHOM OeTaTpoHe (Bpe-

MeHHast HecTaGHABHOCTB); 8 — Apefid nokasa-
"HUA moH#TOpa npH P==18 p/uac; ¢ — Hamene-
HHe TEeMMepaTypPbli KOPIyCa NMOAEBOTO TPAaH3UC- }

Topa

Pa6ounit 06beM HOHH3AUHOHHON KaMepbl 0K010 50 cu®, MOHHTOD ycTaHaBIH-
BaeTCsi B BLIXOJHOM OKHe H3JyyaTessi Ha paccrosuuy 20 cm or MHMIEHH.
[Tpn MOWBOCTH NO3B TOPMO3HOTO H3/y4YeHHs, paBHoH 18 p/uacm, oK kKaMe-
pbl paBeH 2-1079 a.
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Perucrpupylomas cxeMa MOHHTOPA COCTOHT M3 NMPOCTEHINENO YCHIHTEsT
TOKAa Ha OJHOM TPAaH3HCTOpE, BKJIIOUEHHOM IO CXeMe HCTOKOBOrO MOBTOPHTE-
JI M CTPeJOYHOro MHKpoaMnepmerpa Ha 50 mka, yCTaHOBJIEHHOTO B IyJbTe
ynpapaenus GeraTpona (pHc. 3). Maikle pasMmepel YCHIUTENd AeNalOT MO-
HUTOD JOCTATOUHO KOMMAKTHBIM, YTO NI03BOJseT He3 0cOBeHHBIX 3aTPYIHEHHH
Pa3MeCTHTb €r0 B u3Jayuarese GeTaTpoHa.

B npouecce 3KCIEepPUMEHTAJbHOTO HCCAEAOBAHHA MOHHTOpa OblIH CHSA-
TH €r0 OCHOBHEIE XapakTepucTHKA. Ha puc. 4 npHBe/leHb: BpeMEHHOH Apeid
NOKA3aHHH perucTpHpyIoliero Npuéopa npH BHKJIIOUEHHOM OeTaTpoke (Kph-
Basi @), Apeiid Hyns (6) u CTAGHIBHOCTb NOKA3aHHH (8) NPH HeNpepblBHON
wecTHYacoBoil paborte Geratpora. OHOBPEMEHHO C HCCJIe/I0BaHHEM CTaOHIb-
HOCTH TepMONAapoil W3MepsAnach TeMIepaTypa Kopmyca TpaHsuctopa (e).
IIpH CHATHU KPABOH (8) MOLIHOCTb I03bl TOPMO3HOrO H3JMyueHHs GeraTpoia
NOAJePKHUBANACh NOCTOSHHOM.

IToayuenHble AaHHble OKA3HBAIOT, UTO BPEMEHHOH JApeH( npakTHYeCKH
OTCYTCTBYET M, C/I€0BaTe]bHO, cTaGHIbHOCTL MOKa3aHHH npu paboramouiem
GeTaTpoHe cBA3aHa B MepBYIO ouepellb ¢ H3MEHEHHeM TeMIepaTyphl B MecTe
VCTAHOBKH MOHHTOpA. [Tocie yCcTaHOBJEHHS TEMIEPATypPHOro peXKHM4, KOTO-
phili HacTynaer 3a 3,5 yaca, NOKa3aHWS MOHMTOpPA TaKkKe CTaOHJIH3HPYIOTCA.
MaxcuMaiipHoe OTKJOHEHHe CPABHHTEJbHO HEBEIHKO M He mpesniutaer 5%,
YTO YAOBJETBOPSET NPAKTHYECKHM TPeOOBAHHUSAM.

Caenyer OTMETHTB, UTO JApeiid MoKazaHWi ONpeleldeTcs He M3MEHEeHH-
eM TOKAa YTEUKH 3aTBOPa, TAK KAaK TOK YTeUKH Jaxe TPH CaMOd BBLICOKOH.
TeMIepaType Ha HECKOJbKO NOPFAIKOB MeHble TOKa HOHH32LHOHHON Kame-
pbl, a TeMIEPaTypHOil HecTaGHJBLHOCTBIO TOKA CTOKA H KPYTH3HBEI TpAaH3HC-
Topa. YMeHblueHne Jpeiipa MOXKeT OHTb JOCTUTHYTO BHIOOPOM TeMNeparyp-
HO-cTaGHIbHOTO pexuma Tpansucropa [3]. Has tpansucropos KII301E
Hauayqulas TeMIepaTypHas CTaOMJbHOCTb [JOCTHraeTcst B CpelHeM IpH ToKe
CTOKa, PaBHOM NMpHMepHO 1 ma.

Ha puc. 5 npuBejieta 3aBHCHMOCTb IOKa3aHHA MOHHMTOPA OT BEJHUYHHBL
MOILHOCTH 103l GETaTPOHA, U3 KOTOPOH BUHO, YTO MOHHTOp 0fecreuHBaeT
Y IOBJIETBOPHTENLHYIO JHHEHHOCTD.

Takum o6pasoM, pazpaboTaHHbLIl MOHHTOD, HAPAAY C MaJBIMU pasMepa-
MH, MMeeT CpPaBHHTEJIbLHO XOpOolIMe H3MEpHTeJbHBIE XapaKTepucTHKH H MO-
KeT GbITb PEKOMEH0BAH He TOJNbKO /I MajerabapHTHbIX 6eTaTpOHOB, HO H
A5 peeHus APYTHX 33724, CBS32HHBIX C PETHCTpaliedl HOHH3NPYIOUIHX H3-
Jy4eHHH.
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