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METO/1bl KOCBEHHOI'O U3BMEPEHMS TOKOB CHJIOBOI
HEIN JIEKTPUYECKHUX AIIITAPATOB

[IpuBeneHO pe3ynbTaTH aHAN3y BHUMIPIOBATBHUX CHCTEM, II0 BHKOPHUCTOBYIOTH
naTaukd XOy JUISl HEMPSMOTO BHMIPY MapaMeTpiB CHIOBOTO KOJa EIEKTPUIHUX
amaparis.

[IpuBeneHsl pe3yapTaThl aHAIN3a U3MEPHUTENBHBIX CUCTEM, UCHONB3YIOIUX aTYH-
k1 XoJjia A5l KOCBEHHOr0 U3MEPEHUs apaMeTpoB CUIOBOM LIETIH AJIEKTPUUYECKUX
arnmnaparos.

Brenenne. [IpoOnema HaJISKHOCTH KOMMYTHPYIOIIHX 3JICKTPHUECKUX
anmapaTtoB M pelie SBISIETCS aKTyalbHOW. MccneoBaHie KOHTAKTHOTO COMpO-
THBIICHHS TpeOyeT GOMNBIIOro YMcia 3aMEePOB ¢ BHICOKO# JOCTOBEPHOCTHIO pe-
3yNIBTATOB M3MepeHHs. [IpoBepKa 3MeKTPUUECKOro COMPOTUBIICHUS MPOU3BO-
JIATCS CTIENUATBHBIME W3MEPUTETLHBIME PUOOPaMH IO METONaM, H3JIOKEH-
HBIM B MHCTPYKIIMSX WIH OMUCAHUAX HA 3TH MPUOOpBL. [ KOHTPOJIS COCTOS-
HUSI KOHTAKTOB TJIABHOM IIETH MITH MOJIFOCOB AMIapara ¢ MOMOIIBI0 MUKPOOM-
METPOB U3MEPSIFOT SIICKTPUUECKOE CONPOTHBIICHHE KOHTAKTOB HITH MOJIOCA.
OnmHuM 13 Haubollee YacTo KCIONB3YEMBIX SIBJIACTCS METOJ aMIlepMeTpa-
BonbT™etpa [1]. OH 3akimrodyaeTcst B TOM, YTO MO KOHTAaKTaM (TIONFOcaM) ariia-
paTa BO BKJIFOUCHHOM COCTOSHHH MPOITYCKAIOT MOCTOSHHBIA TOK W H3MEPSIOT
TOK W TaJieHHEe HANpPsDKEHHS Ha KOHTAakTax (MONMkocax) ammapara. ITOT METoJ
MPUMEHSETCS] TaKXKe Hapsiy ¢ HEYPaBHOBEIICHHBIMH MOCTaMH MTOCTOSIHHOTO
TOKA, TIPU OMpE/ETICHAN COMPOTHBICHUS HA JAPYrUX ydacTkKax (TOKOBbIC Ka-
TYIIKH, PE3UCTOPBI, KAaTYIIKK pelie U Jp.). B HacTosiiee BpeMs U3MepeHHe U
KOHTPOJIb KOHTAKTHOTO COTMPOTHBIICHHUS OCYILIECTBISETCS C MOMOLIBIO MPSIMBIX
METO/IOB, TAKMX KaK METOJIbI C UIYHTAMH M TpaHc(opmatopamu Toka [1]. M3-
BECTHBIC METOJIbI MPSMOr0 OTCYETA, SBILIFOIIKECS Hanboee MPOU3BOAUTENb-
HBIMH ¥ TIPOCTBIMH B paboTe, UMEIOT HU3KHI KIACC TOYHOCTH U MPH OONBIIHX
TOKAX X MOTPEIIHOCTh H3MEPEHHs BO3PacTaeT.

B coBpeMeHHOI dHepreTHke Takue OGonbinue morperrHoctu (mo 5%)
HeJomycTUMBI. TpedyeMbie MOrPeNIHOCTH IOJKHBI HAXOJUThCS HA YPOBHE
0,1%. OcobeHHO ATO CKa3BIBACTCS B aBapUHHBIX PEKUMAax, KOrja HaYHMHA-
10T TpOsIBISITBC 3 ekt MHOrodasHbIx cucteM (BIHsHHE OJHOW (asbl ¢
HauOOJBIINM TOKOM Ha TOKH B JpYyrux ()azax) M HPHCYTCTBHE BBICIINX
TFAPMOHMYECKHUX COCTABILSIFOLIMX TOKA. B 3THX CIydasx MOTPENIHOCTh MO-
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xet gocturath 15 %.

B arexTpoycTaHOBKax (DICKTPHYECKHUX ammapaTax THIA pachpeesiu-
TeNbHBIE YCTPOIMCTBA, paclpeNeIUTENbHbIC IUTHI, KAl MOTYIPOBOIHHU-
KOBBIX TpeoOpa3oBatenieid) A1 M3MEPeHUs TOKAa MPUMEHSIOTCS H3MEpH-
TeNbHBIE CHCTEMBI, UCIONb3yIoNMe AaTynku Xomia [1]. OmHako 3TH cuc-
TeMbI UMEIOT KaK JIOCTOMHCTBA, TAK ¥ HEJIOCTATKH.

Heapb padoThbl — aHATN3 CYNIECTBYIOIIMX YCTPONUCTB Ha OCHOBE JIaTYUKA
Xora, UCTIONB3yEMBIX JUTsl KOHTPOJIS TAPaMETPOB JIEKTPUUYECKHX araparos.

AHAJIU3 YCTPOMCTB Ha OCHOBe JAaT4yuka XoJsuia. [Ipunuun neicteust
JIaTYNKOB OocHOBaH Ha addekre Xomra. Dpdexr Xomma 3axiovaercs B
BO3HMKHOBEHHMHU JJIEKTPUYECKOTO ITOJIsI Ha KOHILAX KPHCTAJUIa C TOKOM B
MarautHoM nose. [IpocTpaHcTBEHHOE HANPaBIEHUE 3TOIO AJIEKTPUUECKOTIO
TOJIS TIEPIICHANKYISAPHO HATIPABICHHUIO TOKA U MAarHUTHOMY MOTOKY, a Be-
JMMYMHA HAMPSDKEHHUSI EKTPUIESCKOrO MOJIsS MPOMOPIMOHAIbHA MATHUTHO-
My moToky. [locie ycunenus 3To HanpsbKeHHEe UCIIONb3yeTcs ISl yrpaBiie-
HUS BBIXOJHBIMH KaCKaJIaMH IATYMKOB M BHEITHUMHU CXeMaMH [2].

BrIxoHbIe KacKabl JaATYUKOB MOTYT OBITH PA3IMYHBIX THIIOB — aHa-
JIOTOBBIE, KOT/Ia BBIXOMHOIN CHUTHAN MPOIMOPIMOHANICH MATHUTHOMY MOTOKY
4yepe3 JaT4uK, U 1u(POBbIC, UMEIONINE [BA YPOBHS CHTHAJA HA BBIXOJE.
AHAJIOrOBbIE KaCKaJbl MOI'YT OBITh BBIMONHEHBI MO CXeMe " OTKPBITHIA KOJI-
nekrop” (NPN) u "ucrounuk toka" (PNP). ITo peakiu Ha MAarHUTHOE TOJIE
JATYUKH PACTIPECTSAIOTCS [0 TPEM IPYIIaM: OHIOSPHbIC, OIHOMONAPHbIC
U YHUNOJSApHBIC. JIJIs BKITIOUSHUsS OWMOJSIPHOTO JAT4YMKa TpedyeTrcs BO3-
JICHCTBUE MO MONOKUTEBHON MOJISIPHOCTH, a JJIS BBIKIIOUYEHUS] — OTPU-
narenbHoH. OHONONSPHBIE TATYMKH U3MEPSIOT T0JIs JTF000H IOJISIPHOCTH,
a YHUIIOJISPHBIC — TONBKO OAHOM (OOBIYHO MOIOKUTENBHOM).

MarsHutHoe 1osie MOXKET ObITh C(HOPMHUPOBAHO MOCTOSHHBIMHU MArHU-
TaMH WM SJIEKTPOMAarHuTaMu. MI3MeHeHre HapsHKEHHOCTH 0SSl JIOCTUTa-
eTcs IMyTeM MepeMeneHs MAarHUTa, U3MEHEHHS TOKa DJICKTPOMArHUTa HITH
BHECCHHEM MAarHUTHOTO MaTepHaja B 3a30p MEXK/Y JaTYAKOM U MArHHTOM.
BrInyckaroTcsl JaTYMKH, B KOTOPBIX UCMIONB3YIOTCS BHELIHUE UITH BCTPOCH-
HbIC B KOPIYC MarHuThl. B mocneaHee BpeMsl B BBIXOJHbIC KACKabl TaT4H-
k0B XOJIa BBOMATCS CHCHUATBHBIC CXEMbl CHH)KEHHUS TeMIIepaTypHOi He-
CTaOMIIBHOCTH JaTYMKOB U MarHUTOB, & TAKXKE CXEMbI JIMHEApU3alui aHa-
JIOTOBBIX BBIXOMOB. JIJIsl TOCTHIKEHHS BHICOKOH TTOBTOPSIEMOCTH [TApaMeTPOB
OT JaT4WKa K JaT4YUKy B IIPOILIECCE MPOU3BOJICTBA HCIIONB3YETCs Ja3epHas
KaJUOpOBKa 3JIEMEHTOB CXEM. OJTO IO3BOJSET NPOU3BOJIUTH 3aMEHY BBI-
LIEAINX U3 CTPOSI TPUOOPOB €3 MOCIIENYIONINX MOJCTPOEK.

OCHOBHBIE TPEUMYIIECTBA ATUX JATYUKOB 3AKITIOYAIOTCS B OTCYTCT-
BUHM MEXaHMYECKUX JBIDKYIIMXCS YacTell U BBICOKOM ObIcTpoaeiicTBuu (10
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100 kI'm). brarogapst 3ToMy naTyuku Xojuia OTIIMYAIOTCS BBHICOKON HaIek-
HOCTBIO, JIOJITOBEYHOCTBIO U HE TPEOYIOT (HU3MYECKOro KOHTaKTa ¢ U3Me-
psiemoii cpenoii. Jlatunku Xosuia MIMPOKO MCHONB3YIOTCS TaM, Tae Tpedy-
I0TCS BBICOKAsi TOYHOCTh M Ha/IS)KHOCTD.

Io cpaBHEHHMIO € JAPYrMMH JATYMK XOJJIa UMEET YHUKAIBHYIO OCOOEH-
HOCTb: BBIXOTHOH 3(p(eKT onpeiensercs Mponu3BeaeHNEM BXOIHBIX d(Q(EKTOB.

Bbnaromapst aToMy 00sacTH IPUMEHEHUS TATYMKOB XoJla OOLIMPHEL.
OCHOBHBIE HalPaBJICHHS:

1) cuuThIBaHHE JaHHBIX C MATHUTHBIX KAPTOYEK;

2) naT4uKA TPHOIKCHHS;

3) maT4MKU CKOPOCTH BPALICHUS;

4) u3MepeHre MOLIHOCTH;

5) nepemHoO)uUTENH;

6) u3MepeHre MarHUTHOT'O TTOJIS;

7) u3MepeHue TOKa,;

8) nuneiinsie (yrioBbie) npeodpa3oBaTeny;

9) MarHUTHBIE TOJIOBKH;

10) uzmepeHre BO3IYIIHBIX 3a30POB;

11) uzmepeHue TeMIepaTyphl.

KoncTpykuun ¢ narunkamun Xosua. [ u3mepenns cnaObIX TOKOB
MIPUMEHSIOT KOHCTPYKIMIO, B KOTOPOI MPOBOJHHUK C TOKOM OOBHBAeT TO-
POUITANIBHBIHM CepJIEYHHK C 3a30POM, B 3a30p€ YCTAHABIMBAIOT AATYUK XOJ-
na [1]. [as usmepenusi cuinbHbBIX TOKOB (6onee 25 A) NpUMEHSIIOT KOHCT-
PYKIHIO, B KOTOPOH MPOBOIHHUK C TOKOM IPOITYCKAIOT Yepe3 TOPOHIaIbHbIN
CeplIeYHUK. Matepuai cepJe4HHKa — anbcudep Wik (Ha BBICOKHX YacTo-
Tax) dheppur.

Ha nepexsroyatene Xomia MOXXHO OCTPOUTH TOKOBOE perie. MarHuTHoe
TIOJIe KaTYIIIKU C TOKOM 3aMBIKaeTcst uepe3 rnepekimodarens Xosuia. Ecim nopor
cpabatbiBanus niepekmodarens Xomia cocrapmsier 0.02 T (200 I'c), To komu-
YeCTBO BUTKOB KaTYIIKH /IS 33J]aHHOT'0 TOKa | paccunThIBaroT 110 (hopmyIie

w=33/I . (1)

Hanpumep, B coorBerctBuu ¢ (1), amst Toka 100 MA HE0OX0AUMO Ha-
Motatb 330 BUTKOB.

Jns wumocTpan  BO3MOXKHBIX BapUAaHTOB HCITOJNHEHUS JIATYNKOB
XoJta MPUBOJMUTCS OMTUCAHUE CEPUIHBIX HU(PPOBHIX U aHAJIOTOBBIX JaTYH-
koB (upmbr Xowneiieemn (Honeywell). ®dupma XoHeiiBen1 BbIMycKaeT He-
CKOJIbKO 0a30BBIX cepuil IM(PPOBHIX JATYUKOB. DTO CHEUUAIbHAST BBICOKO-
YyBCTBUTEJIbHAs cepusi 2SSP-1aT4uKoB, NCIOIb30BaHUE KOTOPBIX ITO3BOJIS-
€T pacronaratb MarHuT Ha pacCTOSHUM 2 cM U OoJiee OT Jaryuka. JlaTauku
BBINOJHEHB! B IUIACTUKOBOM Kopryce ¢ pazmepamu 4,5x4,5x1.5 mm. Ber-
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MYCKAITCA MOJAUGUKAIMK [UIS MOBEPXHOCTHOTO MOHTaXKa C KOPOTKUMH
(hopMOBaHHBIMU BBIBOIAMU — cepust 2SSP-S.

JIBe cepun OunomnsipHbIX MU(PoBBIX AaTuukoB SSA41 1 SS11 usroras-
JIMBAIOTCSI B MUHUATIOPHBIX KOpITycaX, UMEIOMMX pasMepsl 4x3x1,5 mm.
Jatunkn cepun SS11 Beimyckatorest B koprycax tuna SOT89, npennasna-
YeHHBIX Ui MOoBepXHOCTHOro MoHTaxka (SMD — Surface Mount Device).
Bce 1aTYMKK UMEIOT 3aIUTy OT HEMPAaBHILHOTO MOAKITIOYCHHS U THANa30H
ovictpogeiicteust ot O g0 100 I

Hatauku cepuit SSA400 u SS100 mpeacraBisioT coboil mpudOpHI, co-
CTOSIINE M3 COOCTBEHHO JATYUKOB TOJIST W BBIXOJHBIX YCHJIMTENeH, H
HMEIOIIHE BBIXOM THIA "OTKPBIThIA KOUIEKTOP". OHU BBITYCKAKOTCS B MU-
HHUATIOPHBIX IUIACTHKOBBIX KOpIycax C TpeMs BbiBojamu. CrieluanbHas
koHcTpyknust kopryca (Quad-Hall-au3aiin) mo3BonseT MONMHOCTHIO UCKITHO-
YUTh BHYTPCHHHE MEXaHWYECKHE HAMpsDKeHHs. J[Jis KOMIEHCAIMH TemIie-
paTtypHoro Jpeiida nmapamMeTpoB MpeaycCMOTpPEHa CelHalbHas cXeMa Kop-
pekiyn. J[aT4uKe IpeaycMaTpUBaOT Pa3iniHbIe BAPHAHTHI pabOTHI:

— mox JelictBueM  omHoro momoca  marHuta  (SSA11A,
S$413A,SS111A, SS113A);

— 00oux momocoB (SSA41A, SHA43A, SHA49A, SS141A, SS143A,
SS149A);

— Tpurrep (SSA61A, SSA66A, SS161A, SSI66A, SS561AT,
SS566AT).

Cepust SHA00 (¢ uHACKCOM S) MMeeT Koprnyc ¢ (GOpMOBAHHBIMHU IS
TIOBEPXHOCTHOTO MOHTaxxa BBIBOJaMH, a cepust SS100 — MHUHMATIOpHBIN
6e3BbIBoiHON SMD-kopmyc.

IMpubops! cepuit 103SR n SR3 npeacTaBnsoT cobOi MOIHOCTHIO 3a-
KPBITBIE JATYMKH B ATIOMUHAEBOM WITH IUIACTHKOBOM Kopmyce (auamerp 12
MM, JurHa 25 MM ¢ pe3b00ii), IMEIOIINE 3alIUTy OT HEMPABUILHOIO BKITFO-
4yeHus. BHYTpH cepud JAaTYMKU OTIMYAKOTCS JPYr OT JApYyra BETHYHHOH
HU3MEPSIEMOTO0 MOJISL U THIIAMHU BBIXOJIA.

®upma XOHEUBEIUT UCIIONIB3YET JIA3EPHYIO MOJATOHKY MPU HU3TOTOBJIE-
HHUU aHAJIOTOBBIX JIATYMKOB XOJJI4, YTO MO3BOJSET MONYyYaTh HACHTUYHBIC
napamerpel 0T obpasiia K 00pasily U MPOM3BOJUTH 3aMEHBI BBIISIIINX U3
CTposi pUOOPOB 0€3 MOCIEAYIONUX IOACTPOSK. AHAIOTOBBIC JATUYUKU
npenctaBiieHbl cepusamMu SHA9, SS19, SHA95, SS94 u 103SR.

Hatunkn cepuit SS49 u SS19 umeror napameTpu4ecKuil JIMHEHHBIH
Bbix0o[l. OHM M3rOTABIMBAIOTCS B MUHHATIOPHBIX KOPMYCax C BBHIBOJAAMH
(cepust SHA9) u s moBepxHocTHOrO MOHTaxa (SMD) - cepust SS19.

[Mpubopsr cepun SSA495 nmeror pasmepsl kopryca 3x4 MMm. DTH jaaT-
YHKH OTIIMYAIOTCSI HU3KMM dHepromnorpedinenneM (7 MA Mpu HanpsDKEHHH

ISSN 2079-3944. Bicnux HTY " XIIT" . 2010. Nz 36

114



nutadus 5 B) u JTHHEapH30BaHHBIM BBIXOMOM. TeMmmeparypHas omuoka s
PA3HBIX TATYUKOB ITON CEPUH COCTABJISCT:

SSA95A + 0,06 %;

SSA95A1 + 0,04 %;

SSA95A2 + 0,07 %.

Jatauku cepun SS94 uMEIOT CrielMAaIbHBIC BCTPOCHHBIC CXEMBI IS
YBEIUYCHUS TEMIIEPATYPHOI CTAaOMITBHOCTH.

Cepuro ananoroBbix aatynkoB Xomwia 103SR ornmvaer ucnoinHeHUe
MOCTICTHUX B ATFOMUHHEBOM KOPITYCE C pe3h00ii.

Bo3Mo:KHOCTH IPUMEHEHHSI MHKPOJIEKTPOHHBIX NMpeodpa3oBare-
Jeii Xosma. MUKposJieKTpOHHBIC TTpeoOpa3oBaTein Xojia MpeACTaBIISIOT
co00¥i YHHKAITbHBIE KOHCTPYKIIUK U MOTYT OBITh HCITOJh30BaHBI B KAUECTBE
YYBCTBUTEIBHBIX 3JIEMCHTOB OCCKOHTAKTHBIX MaJIOra0apUTHBIX TATYUKOB.
Mo pusuyeckoii npupose mpeodbpasosartenu Xoiia (qanee — [1X) siBisroTcst
CaMBIMH TPOCTBIMU U, CJICIOBATEIEHO, HAICKHBIMHU (PYHKIIMOHATEHBIMA
YCTPOHCTBAMH, OCYIIECTBIISIFOIIUME MPAKTUICCKH OC3UHEPITUOHHOE aHAJIO-
TOBOC TIEPEMHOXKCHHUE JIBYX HE3aBHCUMBIX (PU3HUUCCKUX IMapaMeTpOB:
YIPABIISIONIETO TOKA, MPOTEKAIOIIEro B aKTUBHOM obnactu (kaHane) 11X u
MarHMTHOro mnojis, BozneicrByromero Ha I1X. K Tomy xe 310 He ckamsp-
HOE, a BEKTOPHOC YMHOXXCHUE, T.€. JIOMOIHUTEIHHO YYUTBHIBAIOIICE YTOJ
MEX]y HAIPaBJICHHEM YIPABIISIONIEIO TOKA B 3JICMEHTE MPOBOJHUKA, OpU-
SHTUPOBAHHOTO ONPEACICHHBIM 00pa3oM B MPOCTPAHCTBE, W BEKTOPOM
MAarHuTHOM MHAYKUMM mojisi. brnarogaps stum kadectBaM [1X Hanuwum mm-
pOKOE TIPUMEHCHHE TPU MOCTPOSCHUH OPUTHHAIBHBIX () YHKIIMOHATBHBIX
YCTPOMCTB, a TAKXKEC B KAYEeCTBE YYBCTBUTEIHHBIX AJIEMCHTOB IMEPCIEKTHB-
HBIX JATYUKOB IEJI0T0 psijia pu3ndeckux Beauyut [3-5]:

* B OeCKOHMAKMHbIX TATUYUKAX TOJOKEHUS, KOHPUTypaIllud U pas-
Mepa (heppOMArHUTHBIX JIETalici, YaCTOTHI BPAICHHS, MAJIBIX JTUHCHHBIX U
YTJIOBBIX IEPEMEIICHU, THPOCKOTIAX;

* B OECKOHMAKMHbIX JaTYUKAX TOKA, BATTMETPAX U CUCTUUKAX DIICK-
TPUUYECKON SHEPTUH;

* B OECKOHMAKMHbIX TATINKAX YPOBHS arpeCCUBHBIX KUIKOCTEH;

* B 2JIGKIMPOHHBIX KOMMYMAamopax, KHOMKaX, KOHIICBBIX BBIKITOYA-
TEJNSX, CeNbCHHAX, OCCKOUIEKTOPHBIX JIEKTPOABUIATEIISIX;

* B BBICOKOKAYCCTBEHHBIX MACHUMHBIX 20JI06KAX, B CIICIIUAIBHBIX
MOIYJIATOPax W JEMOAYISATOPAX;

* B OBICTPONCHCTBYIOUIMX UMEPUMENSX UHOYKYUU TIOCTOSHHBIX W
TIEPEMEHHBIX MAaTHUTHBIX MOJIEH;

* B aQHAJIOTOBBIX axaauzamopax Pypve-cnexmpa, TCHEPATOPAX CHHY-
COMJANILHOTO HANPsDKEHUS MH(PAHU3KUX YaCTOT, TeHepaTopax MMITYIbCOB
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CrHenuaabHON (POPMBI U T.11.

Jlatunky (GU3MYECKUX BETUYUH, YYBCTBUTEIHLHBIM 3JIEMEHTOM KOTO-
pbix sBasiercs 11X, otnnyarorest:

*  HCKJIIOYUTENIEHO BBICOKUM Oblcmpooeticmeuem;

*  BO3MOXXHOCTBIO KOHTPOJISI KaK OUHAMUYECKUX, TAK U CIAMUYECKUX
apameTpoB;

*  XOpOIUICH JIUHEUHOCTbIO NepedamoyHOl XapaKkmepucmuxky v, 9ro
eme Oosiee BaKHO, €€ CTaOMIBHOCTHIO B LIMPOKOM JIMAINla3oHE pabodnx
TEMIIEpaTyp, BKIIIOYast CBEpXHHU3KHE,

* udeanvbHOU TATHLBAHWMYCCKOH, MEXaHWMYCCKOH M TEIUIOBOH paszess-
KOl IaTYriKa OT KOHTPOJIUPYEMOro 00beKTa, KOTopasi, B OTJIUYHE OT JaT4H-
KOB Ha OCHOBE ONTOJIEKTPOHHBIX NMpeodpa3oBartesield, He 3aBUCUT OT OINTH-
YEeCKUX CBOMCTB paboyeli cperpl;

*  BBICOKOH IKCIUTyaTaIMOHHON HaOdeliCHOCmbio, IPEBOCXOISIICH Ha-
JIeKHOCTB OOJIBITMHCTBA HHTETPAIBHBIX MUKPOCXEM.

Cucrema M3MepeHHs] TOKA Ha OCHOBe IpeoOpa3oBaTeisi XoJjia.
[IpeobpazoBatenu Xomia Kak YyBCTBUTEIBHBIC 3JICMEHTHI OCCKOHTAKTHBIX
JIATYMKOB TOKA, HAILIM LIMPOKOE NPHMEHEHHE B COBPEMEHHOH 3JIEKTpO-
TEXHHKE M IO MPaBYy MOT'YT OBITh MPUMEPOM HanOosIee yCHENHbIX U3MEPH-
TENBHBIX yCTpoicTB Ha ocHOBe I1X. M3MepurenbHas cuctemMa npocTenIero
JlaTYMKa TOKA BBITIOJIHEHA B BHJE TOPOMIAIBHOTO CEPJCYHUKA U3 MarHUTO-
MSTKOTO MaTepHaia, B Y3KUi HONepeYHbIl 3a30p KOTOPOro BKJIEEH MUHHA-
TropHbIi I1X. Tlpu nporexkannu Toka 1Mo UIMHE, IPOAETON Uyepe3 OTBepCcTUE
cep/iedHHKa, B MOCIETHEM HABOAWUTCS MAarHUTHOE I0JI€, MHAYKINS KOTOpO-
rO MPONOPLIHOHAJIbHA BEIWYMHE JTOr0 TOKa. ECIM ympaBisiOIIMiA TOK B
kanasie [IX craOusieH, TO HanpsDKEHHWE HAa €ro BBIXOZE MPSMO MPONOPIHO-
HaJIbHO a0COIOTHOMY 3HAYEHWIO WHAYKIMU MarHUTHOTO MOJS M, COOTBET-
CTBEHHO, MTHOBEHHOMY 3HAUEHHIO N3MEPSEMOro TOKa, KaK MEepeMEeHHOrO,
TaK M MOCTOSIHHOTO. BepxHsis rpaHUIa YacTOTHOTO JMaria3oHa JaTYUKOB C
[IX ompenensiercst CKOPOCTBbIO NMEPEMAarHUYMBAHMS MAarHUTHBIX JIOMEHOB
MaTepHana CepJeYHNKa U MOXKET JOCTUTATh COTEH KHJIOrepIl.

CymiecTBeHHBIM HeocTaTkoM 11X, OCIOKHSIIONIMM HX TPUMEHEHUE B
Ka4yecTBe UyBCTBHUTENBHBIX DJIEMEHTOB JATYMKOB TOBBIIIEHHOW TOYHOCTH,
SIBIISIETCS ITPUCYTCTBUE CPABHUTENBHO OOJIBIIOTO OCTATOYHOTO HAPSDKEHUS
Ha BBIXOJie mpeoOpa3oBarenei (T.e. HANPSUKEHHS B OTCYTCTBHE MArHHUTHOTO
nostsi). DTO SABISAETCS MPSIMBIM CIEACTBHEM TEXHOJIOTHYECKHUX MOTPEIIHO-
creit usrorosnenus 11X, B 4acTHOCTH, M3-32 HAJIWYMUS E(PEKTOB KpUCTAI-
JIMYECKOW CTPYKTYPHI MEPBHYHOTO IMOJIYHPOBOJHHKOBOIO MaTepuana, He-
TOYHOCTEH IporieccoB Goromurorpadu U T.11.

OOBIYHO OCTaTOYHOE HANpsDKEHHE KOMIIEHCHPYETCSl Ha CTaJuH Ka-
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JTIUOPOBKH M3MEPUTEIbHBIX H/WIIK YIIPABJISIONMX CHCTEM, TIEPBUYHBIM 3BE-
HOM KOTOPBIX SIBJISCTCS Ka)Iblii KOHKPETHBIH NATYUK. DTO JOCTUTaeTCH,
HaIpUMep, MyTeM CMEIICHUS HYJS ONCPAlMOHHBIX YCHJIMTENCH, MpUMe-
HSEMBIX JIJISl YCHJICHUS BBIXOMHOTO curHana [1X, wiv KoppeKiuei Maraur-
HOT'0 TIOJIsI, HEMOCPEACTBEHHO BO3ICHCTBYIONIETO HA TIPEOOPa30BaATEb.

OOmMM HEeOCTaTKOM BCEX TAKMX CHOCOOOB YIY4IIEHHs IepeaaTod-
HOU XapaKTEPUCTHKH JATYUKOB Ha OCHOBE [1X sIBIIETCS 3aMETHOE MCKaXe-
HUE CUMMETPHUU BTOPUYHBIX YCHIIUTEIHHO-TIPEOOPA3YIOIIUX 3BCHBEB H3ME-
PUTENBHON CUCTEMBI, WK K€ Bo3jencTBymomero Ha [1X marHuTHOro moss,
U, KaK CJCICTBUE ITOTO, IMOSBJICHHUE JOMOTHUTEIBHON TeMIepaTypHOU Mo-
IPENTHOCTH KOHTPOJIbHO-U3MEPUTEIBHOM CHCTEMBI B 11eI0M [4].

BruiBoabl.

1. TlpeoOpazoBarenu Xoiuia B HACTOSIIEE BpPeMsl NPUMEHSIOTCS BO
MHOTHX YCTPONCTBaX KOCBEHHOI'O KOHTPOJIS TOKOB JJICKTPUUYCCKUX ariapa-
TOB. DTU Npeo0pa30BaTEeNI PEIIAIOT PST 3a/1a4, CBA3aHHBIX C YITYJIICHHEM
XapaKTEePUCTHK TIEPBUYHBIX MPeoOpa3oBaTeiell, BKIOYAs TEMIICPATYPHYIO
KOMIICHCAIINIO, PACITUPEHUE JUANa30HA U3MEPSIEMbIX MEPEMEHHBIX TOKOB,
CUMMETPHPOBAHUE XAPAKTEPUCTUK TIEPENayy JIs MOJOKUTEIBFHO U OTpPU-
[ATEIBFHO MONSPHBIX CUTHAIOB ¥ Ap. OCHOBHOE TOCTOMHCTBO 3TUX MPE00-
pasoBaTtesell — BO3MOXHOCTh TaIbBAaHHUYCCKOH Pa3BsI3KU C CHIIOBOM IETIBIO.

2. HJatuuku Xoa SBISFOTCS MaJIOra0apuTHBIMH YCTPOWCTBAMH, UTO B
TIPHUHITAIIE ITO3BOJICT MPUMEHSTh UX B OOJBIIHNX KOJIMYCCTBAX IS JIOKATh-
HOT'0 KOHTPOJISI TOKOB CHJIOBOH IIeNH, OCOOCHHO B CIIy4ae Pa3BETBICHHBIX
Lenei.

3. B COBpEeMEHHBIX CHCTEMaxX KOHTPOJISI MHOKECTBA MMAPAMETPOB AJICK-
TpooOOPYIOBaHUS TPUMEHEHUE TpeoOpaszoBaTeniell Xola SIBISCTCS mep-
CIICKTHBHBIM HAIPABIICHUEM, 3TU MPEOOPA30BATEIH JICTKO HHTETPUPYIOTCS
B CJIIO)KHBIC U3MEPUTEITHLHBIC KOMIUICKCHI.
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