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MHYKTUBHBIN HETACEHCOP

Beeoenue L-necampona 6 cxemy uHoykmus-
HO20 MOCMOB020 CEHCOpa N0360J15em no-
BbICUMb €20 4Y8CMEUMENbHOCMb 8 MPU
pasa.

B nmocnenaue necsSATUIETHS COBPEMEHHOE IPOU3BOI-
CTBO CJIOXHO MPEACTABUTH 0€3 CHCTEM aBTOMATHKH, B
KOTOPBIX HCOO6XOJII/IM ITOCTOSIHHBIHN KOHTPOJIb pa3JINIHbIX
(u3HUECKNX BENNYNH (TEMIECPaTyPhI, JABICHUSI, THHEH-
HOTO TepeMeIeHus U Jp.). OCHOBY CHCTEM KOHTPOJIS
COCTABIISIIOT CEHCOPHI, KOTOPBIE TOJKHBI UMETh BBICO-
KYI0 4YyBCTBUTCIbHOCTb U TOYHOCTD HpeO6p3,30BaHI/I$I HE-
AIEKTPUYECKUX BO3JECUCTBUN B DJIEKTPUUYECKUE CUTHA-
JIbl, BBICOKYIO CTCIICHL 3alllUThI OT BJIMAHWUA BHCIIHUX
(hakTOPOB M JJOJKHBI COXPAHATH PabOTOCIIOCOOHOCTD B
3aJ[aHHOM Jlarna3oHe Temneparypsl [ 1]. B Hacrosiee Bpe-
Ms INHUPOKOC IMTPUMEHCHUE HAXOAAT UHAYKTUBHBIC CCHCO-
PBI, OCHOBHOE Ha3HAYCHUE KOTOPHIX — PEarupoBaHUE
Ha METAIUTHIECKHUN OOBEKT MPH €ro MPUOIMKCHIH K CCH-
copy Ha orpejiesieHHoe paccrosiHue [2]. Takue ceHcopsl
ABJIAAIOTCA JOCTYITHBIMU, TPOCTBIMU, HAJICIKHBIMU U JI€-
MIEBBIMHA 3JICMCHTAMU CUCTEM YIIPABJICHUS IIPUBOAAMH,
CTaHKaMH, aBTOMaTH4YC€CKNUMHU JIMHUAMU, CUCTEMAaMHU U3-
MepeHus pU3HUeCKUX BEINYHH H TIP.

CyImecTByeT HECKOIBKO CXEM peann3aii HHITyKTHB-
HBIX CEHCOPOB: TTOCIIEA0BATENIbHAS, TPaHC(opMaTOpHas,
MOCTOBAsI, YACTOTHASI, CXeMa Ha JACTUTENIC HAPSKCHI
[3]. Ucxomsa u3 Toro, 4TO0 CaMOW HAACKHOU SBISIETCA
MOCTOBAsI CXeMa, B HACTOSAIIEH paboTe nccieryeTcs HH-
JyKTUBHBIIA MOCTOBOH ceHcop. BaxxHbIM TapaMeTpoM UH-
AYKTUBHBIX CCHCOPOB ABJIACTCA YYBCTBUTCIBHOCTDH K
BHEIITHEMY BO3MYIIICHHUIO, KOIJIa BO3/ICHCTBIE (hu3mye-
CKOTO 00BEKTa IpeodpasyeTcs B MpUpAIICHUEe HHIYK-
TUBHOCTH. B HacTosmiel pabore Obl1a mocTaBlieHa 3a/1a-
Ya NOBBINICHUSA YyBCTBUTCIIbHOCTU TAKOI'O CCHCOpA 1Ty~
TEM HUCIIOJIB30BaHUs B HEM L—HCFanOHa HJIN €TI0 CXEMO-
TEXHUYECKOro aHayora [4, 5] — npubopa, UMEHIIEro
OTpHILATENBHOE 3HAYCHNE MU PEpCHITUATBHOI HHTyKTHB-
HoctH [6]. PeakTuBHOE conpotusienue X ¢~ HeratpoHa
TaKKe IMEET OTPHIIATENIBLHOE 3HaYeHnEe X é’[’ =0l <0,
U €ro MOZYJIb PacTeT ¢ yBEJIMUYEHUEM YaCTOTHI.

AHAJIU3 OCHOBHBIX MAPpaMeTPOB UHAYKTHBHOIO
HeraceHcopa

B MHIYKTHBHBIX C€HCOpaX, peaTn30BaHHBIX IO CXe-
M€ U3MEPUTENBHOIO MOCTA, K IEPEMEHHOM MHIYKTUBHO-
CTH MapauIeIbHO WK [10CIIEI0BATENBHO OAKIIIOUACTCS]
L-HeraTpoH, MO3BOJISIIOILUIN yBEJIUYUTh YyBCTBUTEIb-
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HOCTb ceHcopa. Takue ycTpoiicTBa ony4niau Ha3BaHUe
HEraceHCOpOB.

PaccMoTpuM NpUHIMITHATBHYIO CXEMY HHYKTHBHO-
IO CEHCOpa MOCTOBOTO THIIA, KOTOPBIX SIBJISIETCS MIPOTO-
TUTIOM HeraceHcopa (puc. 1, a).

[lepBrYHBII H3MEPUTENBHEIN TIPe0Opa30BaTEITh TAKO-
IO CEHCOpa COCTOUT U3 U3MEPUTEIBHOI0 MOCTA, BBIIIOJI-
HEHHOTO Ha IByX OanIacTHBIX pe3uctopax R1, R2 onu-
HAKOBOIO HOMHUHAJIA U ABYX KaTyLIeK MHIYKTHBHOCTH
— MOCTOSIHHOM L ¥ epeMeHHo L . B ucxoanom cocro-
SIHUW 3HAUEHUS UHYyKTUBHOCTH KaTyILIEK TaKyKe O/liHa-
KOBBI. [Ipr BHECEHUH B MOJIE IEPEMEHHOM KATYIIKU Me-
TAITMIECKOTO TTPEeAMETa OyAET H3MEHSTHCS 3HAYCHHE €€
UHIAYKTUBHOCTH, KOTOPOC BBIPAXKACTCA B UBSMCHCHNH 3Ha-
YEeHUs BBIXOJHOI'O HAIIPSDKEHUS CEHCOPa
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R — HOMMHaJIbHOE 3HAYEHUE CONPOTHBIICHUS PE3HC-
TOopoB R/ u R2.

Koaddurment npeodpazoBaHusi nim aOCOIOTHAS 4yB-
CTBUTEIHHOCTH TAKOTO CEHCOPA OTPEACIISETCS KaK Mpo-
M3BOJIHASA BHIXOIHOTO HAPSDKEHHS 110 L, :
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Puc. 1. CxeMbl HHIYKTUBHOI'O CEHCOpPA-IPOTOTUIIA (@) U Hera-
ceHcopa (0) Ha CXeMOTEXHHYECKOM L-HeraTpoHe
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B mensx MOBBIMICHNST YyBCTBUTEIBHOCTH CEHCOPA-
MPOTOTHIIA MAPATUIEITFHO WHTYKTHBHOCTH TIEPBUYHOTO M3~
MEPHUTENBHOrO IPeo0pa3zoBarTes MOAKIIOYEH L-HeraTpoH,
KaK 5TO MoKa3aHo Ha puc. 1, 6 (0o603Haden kak L()).
[Tpu 3TOM B KadecTBE HETaTPOHA MOKHO HCIIONB30BATh
Kak (U3uYecKre HeTaTPOHBI, TaK U UX CXEMOTEXHUYe-
CKHE aHAJIOTH.

3HavYeHHE BBIXOJJHOTO HANIPSHKCHUS TAKOTO HEraceH-
COpa OIPEEIISIETCS] COOTHOILICHUEM
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Amnaims popmyi (1)—(3) mokasbeiBaer, 4To aOCONIOT-
Hast 9YyBCTBUTCIIbHOCTD 6y;[eT 60J'H)IH€ CAUHULBI IIPU BbI-
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Kax cremyeT u3 pacqeTHBIX TpaduKOB, IIPEICTaBICH-
HBIX Ha PHC. 2, BBIXOJIHOE HAIPSHKEHUE HEraceHcopa C
NapajyIesbHBIM MOJKITI0UeHUEM L-HeraTpoHa MaKCUMallb-
Ho npu L= —150 MKI'H 1 pacTeT ¢ yBeIMIeHUEM 3HaUe-
HUs Ly

W3 rpadukoB pacueTHON 3aBUCUMOCTH a0COTFOTHON 1
OTHOCHUTEJIbHOM UyBCTBUTEIBLHOCTH HEraceHcopa ¢ ma-
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Puc. 2. 3aBucHMOCTh BBIXOAHOTO HAMPSHKEHUST CEHCOpa-TIPo-
TOTHUINA (CIUIOLIHAS JIUHMS) U HEraceHcopa MPH Pa3INYHbIX 3Ha-
YECHUAX OTpHL[aTCHbHOﬁ WHAYKTUBHOCTU OT MHAYKTUBHOCTU L X
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Puc. 3. 3aBucumocts ko3 punueHTa npeodpasoBaHus K.,
(a) 1 OTHOCHUTENBHOI YyBCTBUTEIBHOCTH S (6) CEHCOpa-Ipo-
TOTHIIA (CILIOIIHAS JIMHHUS) M HeraceHcopa MpH Pa3iIMIHbIX 3Ha-
YEHUSAX OTPHMLIATEILHOR HHIYKTHBHOCTH OT MHIyKTHMBHOCTH L

paJuIeNIbHBIM NOAKITIOYEHHEM L-HeraTpoHa, peicTaBieH-
HBIX Ha PHC. 3, CIIELYET, YTO C yBEIMYEHHEM L, aOCOImOT-
Has 4yBCTBUTEJILHOCTb HETaCEHCOPa PacTeT, 8 OTHOCUTEb-
Has [aJaeT, YT0 CBUACTEIBCTBYET O BO3MOXKHOCTH CTa0H-
TM3aIMH paboThI CXEMBI HHIYKTHBHOTO HeraceHcopa. Maxk-
CHMaJIbHOE 3HaYeHUE a0COTIOTHON UyBCTBUTEILHOCTH He-
racencopa Habmonaetcs npu L= —150 mxI'H, a oTHOCH-
TeNbHON YyBCTBUTENBHOCTH — nipu L= —450 Mk[H.
Kpome Toro, ucrosp3oBaHue OTpULATEIbHON NHYKTHB-
HOCTH [103BOJIIET CKOMIIEHCUPOBATh [Tapa3UTHYIO HHAYK-
TUBHOCTH CXEMBI, KOTOpas BKJIIOUAeT B CeOsI HHTyKTUB-
HOCTH ITPOBOJHUKOB U 2IEKTPUUECKUX COEAUHEHHH, Ia-
Pa3UTHYIO UHIYKTUBHOCTb IIJIGHKH PE3UCTOPOB U JIp. ITO
JIaeT BO3MOKHOCTb [TPEOTBPATUTh IOTEPU SHEPTHH ITpe-
00pa3oBaHMs HEAEKTPHICCKON BEJTMYUHBI B DJICKTpUYIe-
CKYI0, UTO TAK)K€ IIPUBOAUT K IIOBBILIEHHUIO UyBCTBUTEIIb-
HOCTH YCTpOICTBa.

3KCHepI/IMeHTaJILHLle HccJaea10BaHusA

I[J'IH OKCICPUMECHTAIILHOI'O MOATBCPIKACHUS MOJTYUCH-
HBIX TEOPETUUECKUX MMOJIOKEHUH ObUT pa3paboTaH Maker,
B KOTOPOM PEaIN30BaH CEHCOP-IIPOTOTUI U HETACEHCOP
C MapavIeIbHO MOAKIIOUCHHBIM L-HETaTPOHOM, B Kave-
CTBE KOTOPOTO FCHOJIB30BAH €T0 CXEMOTEXHUICCKHUH aHa-
aor. Ha puc. 4 noka3ana npuHIMIINaIbHAs CXEMa U Ma-
KET HeraceHcopa Ha CXeMOTEXHHYECKOM L-HeraTrpoHe,
BBIIIOJIHEHHOM B BHJI€ KOHBEpTOpa HMMMHUTAHCa Ha Ore-
PaMOHHOM yCHITUTEIIE.

Makert npezcraBisier co0oii cOOpaHHBIN Ha OJHON
JIaTe CEHCOP M CXEMOTEXHUYECKHH aHaior L-HeraTpo-
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Puc. 4. IlpuHiunuanbHas cxeMa He-
raceHcopa Ha CXEMOTEXHUYECKOM
aHajore L-meratpoHa (a) u ¢oro
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Ha L), KOTOpBIi KOMMYyTHpYeTcs K CEHCOpY ¢ TOMO-
LIBIO MIEPEKITIoYaTeNIs JUI peau3aluy Heracencopa. Vu-
JYKTUBHBIN CEHCOP COCTOUT U3 KaTyIIKH HHAYKTUBHO-
CTH MIEPBUYHOTO U3MEPUTENIBHOTO Mpeoopazosares /,
MOCTOSTHHOW KaTYIIIKU HHIyKTUBHOCTH 2, IByX OaJliacT-
HBIX pe3ucTopoB R. Karymku L u L, KOHCTpYKTHBHO
UJEHTUYHBI U IPEJCTABIAIOT c000i 50 BUTKOB IpoBO/A
TIEJI-0,8, namoTanHOrO Ha ompaBy auamerpoMm 10 cwm.
CXeMOTEeXHUYECKHUH aHalor L-HeraTpoHa pean30BaH Ha
6aze oneparnmonnoro ycuiureist DA1 tuna K140V/I8A
C TOJIOKUTEIILHOM 00paTHOW CBSI3bIO B BUJIC JAPOCCEIS
L1 1o HEeMHBEPTUPYIOLIEMY BXOAY M C AEIUTENEM Ha-
npspkeHus (R1, R2), onpenenstomnm Ko GHIUeHT ycu-
JIEHUs onepalMoHHoro ycunutens. [ luranue onepaunon-
Horo ycunutens DAl obecrieunBaeT ABYNOJSPHBINA UC-
TOYHHK NUTanusi BA1 — c HanpspxeHnem +12 B. Ha ninare
YCTAHOBJIEHBI Pa3beMbl 4, 5 N7 OAKIIIOUEHUS TeHepa-
topa ['3-118, ocimnorpada C1-93 u uctounuka nura-
HISI. MakeT MOCTpOeH TaKUM 00pa3oM, UTO TTO3BOJISET
IIPOBOJIUTH OT/IEIBHOE HCCIIeI0BaHNE KaK CEHCOpa-Ipo-
TOTHUIA, TaK U HeraceHcopa. s nepeksIroueHus CIy»xat
HEepeMbIUKH 3.

[Tpu uccnepoBaHuM CEHCOPA-TIPOTOTHUIIA C TEHEPATO-
pa Ha BXOJl CEHCOpa MOJaBaJCs CHHYCOUJAIbHBINA CHT-
nay gacroroit 40 k[’ m ammntynoit 1 B. Ha Beixoze ¢
MIOMOIIBIO OCIMIUIOrpad)a KOHTPOIMPOBAIOCH U3MEHE-
HUe HanpsoKeHus. B kauecTBe o0beKkTa, Ha KOTOPBIi pea-
THUPOBAJI CEHCOP, UCTIOIB30BANIU KEJIC3HYIO MIIACTUHY
JUuaMeTpoM OKoio 12 cMm.

B orcyTcTBHE BHEmIHEr0 BO3/IEHCTBUS HAIIPSIKCHHE
Ha BBIXOJIE€ CEHCOPA-IIPOTOTUIIA IPAKTUUECKHU HYJIEBOE —
40 MB (cymectByeT HeOONBIION pa3danaHC MOCTa 3a
CYET pacxXoXKJIeHUs HOMUHAJIOB OalaHCHBIX PE3UCTOPOB
Y HETOYHOCTH BBITOJIHEHUS HHIYKTUBHOCTH). [Ipu npu-
ONM>KEHUH METaJUIMYECKOTO MpeIMeTa HallpsiKeHHE Ha
BBIXOJI€ yBeIHUYMBaeTCsl. MakcuMallbHOE PacCTOsIHUE, HA
KOTOPOM CEHCOP-IPOTOTHUII PearupoBajl Ha PeIMET, CO-
cTaBuiIo 4,5 ¢M, a HaNPsDKEHUE Ha 3TOM PACCTOSHUH U3-
MeHsIoch Ha |—5 MB. B cinyuae makcumansHOro npu-
O KEeHHUs MpeIMeTa K KaTylIKe U3MEHEHHEe HaIpshKe-
Hus cocraiser 50 MB.

s wccnenoBaHUs HETaceHCOPa, KaK M B TIEPBOM
ciydae, ¢ TeHepaTropa I0JaBajcsi CUTHANI 4acTOTOH
40 x['m ammmutymoit 1 B. Ecnu B cocTostHUYM IOKOSI Hera-
ceHcopa MOAKIIIOYUTH L-HeraTpoH, Ha BHIXO/IE MOSBIISIET-
sl IOPOTOBOE HAMPsHKEHUE aMILTHTYI0# 1 B, 4T0 00BsIC-

_____________ 1 OKCIEPUMEHTAIbHOr0 MakeTa (6)

HSETCSl YCUJIMTEIbHBIMU CBOMCTBAMHU ONEPALIOHHOTO
YCUJIUTENSA U CBOMCTBOM MHIYKTUBHOCTH L1 noBopauu-
BaTh (pasy curHana Ha 180°. [Ipu mogHeceHUM K Hera-
CCHCOPY METAJTMYECKOH TUIACTHHBI, MUHIMAILHOE U3-
MEHEHHE HaNpsDKeHUs, KOTOPOoe HaOII0AaIoch yxKe Ha
paccrostann 8—9 cM, Takke coctaBisio 1—5 MB, uro
B JIBa pa3a OoJbllIe, YeM y MPOTOTUNA. MaKkcuMaabHOEe
M3MEHEHME HalpsDKeHUsl HeraceHcopa pyu MakCUMallb-
HOM NIPUOJIMKEHUH TIPEIMETA K KaTyIIKe L , COCTaBUIIO
400 MB, T. e. B ueThIpe pasza OoJblIe, YeM Y IPOTOTHUIIA.

[TpoBeneHHBIE YKCIICPUMEHTANBHBIE HCCIICJOBAHNS B
JOCTATOYHOI! CTENIEHH COMIACYIOTCS C OTYUECHHBIMU Te-
OpeTHUYECKUMH pacueTaMH, OTKJIOHEHHE COCTaBJIAET He
6onee 15%.

*kk

Takum 006pa3om, IPOBEICHHBIC UCCICIOBAHUS 10~
Ka3aJli, YTO PeaM30BaHHbIH HHYKTHBHbIA HEraceHCOP
MOCTOBOTO THIIa Ha L-HEraTpoHe M0 CPaBHEHHUIO C CeH-
COPOM-TIPOTOTUIIOM MMEET B TPH pasza Oonblnyto ad-
COJIFOTHYO 1yBCTBUTEIIBHOCTD K U3MEHEHHIO BXOJHOM (-
3UYECKOl BeaMYMHBL Takre CEHCOPhI BEChbMa MEepCIIeK-
THBHBI KaK JIATYMKH ITOJI0KEHUS OTHOCUTEIIBHO METAILTH-
YEeCKHUX Macc.
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