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Annomayua. B cTaTbe paccMOTpPeHbI 3Tanbl CHHTe3a
(yHKIMOHANIBHOIT MOJeIN YCTPOHCTBA /ISl ABTOMATHYECKOI0
M aBTOHOMHOI0 M3MEpeHHUsl CONPOTHUBJICHUS 3a3eMJIMTeJIs,
CIIOCOOHOI0  HCHOJb30BATH  TOKM  HelpeJHAMepPEeHHbIX
NPOLECCOB, BOSHHKAWINMX B LeNsIX 3a3eMJICHUSI B pe3yJbTaTe
aTtMocepHbIX  JJIEeKTPUYECKHX  SIBJEHMH, MepexoAHbIX
npoueccoB 0JH3IexKanero KOMMYTAHOHHOTO M CHJIOBOIO
obopynoBanus (pejie, 3JeKTPOABHraTe/]H), a TaKkKe MpH
MOSIBJCHMH  OJIYKIAIOINUX TOKOB, HCTOYHHKOM KOTOPBIX
MOKeT OBITb KOHTAKTHAsl CeTh 3JIEKTPOTPAHCIIOPTA WM
yTedyka TOKAa B 3eMJII0 NPH OOpbIBe CHJIOBOro KadeJss.
OcHoBHON 3afaveil MoJe1MpPyeMOro ycTpoiicTBa siBJseTcsl
MOHHTOPHHI 3a3eMJICHHSI 3alMIIAEMOI0 TEeXHOJOIM4eCKOro
KOMILIeKca 00beKkTa Ha HaJM4YHe YKa3aHHbIX TOKOB
HeMpeJHAMEePEeHHbIX NpPOIEecCOB M MX HCHOJb30BaHHe s
pacyeTa BeJHYHHBI CONPOTUBJICHMSI 3a3eMJIeHHS IO 3aKOHY
Oma.

Kniouesvie cnoga: memoowvl usmepenus, aemMoMamu3auus
U3MepeHUuil COnpOMuGNeHUs 3a3emMueHus, YCMpoiucmeo O
AGMOMAMUYECKO20 UBMEPEHUA CORPOMUGNEHUA 3A3EMICHUA,
3aszemaumens, 3a3emaenue

|. BBEJEHUE

Coenunenne TOKOTIPOBOISIIINAX 9JIEMEHTOB
SIIEKTPOYCTAHOBKH WM OOOPYMOBaHUS C 3a3eMJISIOIINM
YCTPOUCTBOM, MpPEAHA3HAYEHHOE IS 3alIUTHl OT OMACHOTO
JEUCTBHS  JJIEKTPUYECKOTO  TOKa  MyTEM  CHUDKEHHS
HAIPSKEHUS TIPUKOCHOBEHHS b1 (6} HOPMHPYEMOTO
0€30MacHOr0 3HAYEHHWs, TNPUHATO Ha3bIBaTh 3aAL[MTHBIM
3a3eMJICHHEM. B 3JIEKTPOCBSI3M  3a3eMIIEHHE  TaKKe
BBIMOJIHACT PA00UYIO PYHKIIHIO.

W3mMepeHue COMPOTHUBICHUS 3a3eMJIIIOIICTO YCTPOMCTBA
(3Y) — oaumH W3 JTAamOB OCYIIECTBICHHWS KOHTPOJS 3a
0e30macHOCTBI0O W pabOTOCIIOCOOHOCTBIO  OOBEKTA,
TEXHOJIOTHYECKOT0 KOMIUIEKCa. 3a3eMIISIIOIIee YCTPOUCTBO —
9TO  CHCTeMa IPOBOJHHUKOB, INpEJHA3HAUCHHAS  JUIA
ANIEKTPUYECKOTO COCJMHEHUS] TOKOIPOBOJSIIMX  YacTeit
ANIEKTPOYCTAHOBOK (M HE TOJBKO) WM CPEIbl pPaCTEKaHUS
3JIEKTPUIECKOTO TOKa (TPYHT, BoJa U T. 1.). 3Y HE0O0X0IuMO
Ui obecriedeHrs OE30MacHOTO MyTH MPOTEKAHKS TOKA IPU
3aMbIKaHUU Ha 3eMir0. OHO MpenoTBpallaeT BOSHUKHOBEHNE
OMACHBIX TOTCHIMAJIOB Ha METAIUIMYCCKUX KOHCTPYKIIHSX,
o0opymoBaHuH, TpyOax M IPYrHX JJIEMEHTaX, ¢ KOTOPBIMHU
MOXET  KOHTAKTHpOBaTh  dYenoBeK.  CONpOTHUBIICHHE
3a3€MJICHUS ONpeAeisieT 3¢ PEeKTHBHOCTH paboTsr
3a3eMJISIEMBIX YCTPOMCTB JKEIIE3HOJOPOKHOW aBTOMATHKU H
cBsi3U [1], Tak CIMIIKOM BBICOKOE COIPOTHBIICHUE MOMXKET
MPUBECTH K BO3HUKHOBCHHIO OIACHBIX  HANPSIKCHUN.
3amuTHOE JeCTBHE 3a3eMIICHHS OCHOBAaHO Ha JIBYX
MIPHUHIIHIIAX:
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1) ymeHnpmenne m0 Oe30MacHOTO 3HAYCHUS Pa3HOCTH
MOTECHIMAIOB MEXIY 3a3eMIISIEMBIM MPOBOJISIINM OOBEKTOM
A JAPYTMMHM IPOBOMALIMMH IpPEAMETaMH, HMEIOLIUMU
€CTECTBEHHOE 3a3eMJICHHE;

2) oTBOA TOKa YTEYKH IPH KOHTAKTE 3a3eMJIIEMOTO
npoBosIero o0bekTa ¢ (ha3HBIM NMPOBOAOM. B mpaBHIBHO
CIPOCKTUPOBAHHOM CHCTeME TIOSBJIEHHE TOKa YTEUKU
NPUBOANT K HEMEUICHHOMY CpaOaThIBAHUIO 3aIIUTHBIX
YCTPOWCTB.

Takum  00pa3oM, CONpPOTHUBICHHE
YCTPOWCTBA KAaK OJWH M3  KIHOYEBBIX
OTIpEeNeISIIONINX ~ yCIoBUsA  Oe3omacHoi
AIEKTPOOOOPYAOBAHNUS JTOJIKEH
TIIATETEHBIM MOHUTOPHHTOM.

3a3eMJISIOIIETO
apaMeTpoB,
9KCIUTyaTalux
HaXOJUThCSA noJ,

Ha ceropmsiiuHuii JOeHb B YCHOBHSX  OBICTpOI
TpaHchopMaIy o0IIEecTBa U MPOMBIIICHHOCTH M OYpHOTO
BHEJIpeHHsT  UU(POBBIX  TEXHOJIOTMH  BO  MHOTHUE
MIOBCETHEBHBIE ITPOLIECCHI CYIIECTBYET TPEH I IN(POBU3AINT
U aBTOMAaTH3aLMU PA3IUYHBIX OBITOBBIX M IMPOMBIIUICHHBIX
orepanyii. YHUBepcanbHas nugposas Gopma AaHHBIX, Kak
JIOCTaTOYHO TOYHBIM 3KBUBAJIECHT U3HAYaJIbHbIM aHAJIOTOBBIM
rapaMeTpaM, JaeT BO3MOXHOCTh 3(P(EKTHBHOTO XpaHEHHS,
00paboTKH M Tepefadu 3TUX AAHHBIX JUIS HMOCIIEIYIOIIEro
aHaIM3a W MPUHATHA pelleHud. BrleckazaHHoe 0COOEHHO
aKTyaJbHO JJs1 OpraHu3aluM Oe30MaCHOCTU MEPCOHAa,
paboTaloIIero ¢ 3IeKTPOOOOPYJOBAHUEM.

AKTyaJbHOCTh aBTOMATH3AalMM TIPOILIECCA H3MEPEHUS
COIIPOTHBIICHHS 3a3€MJICHUS 3aKJIIOYAETCs B BO3MOXKHOCTH
YMEHBIIUTD IIOIPELIHOCTD MOJIy4aeMBbIX JaHHBIX U3MEPEHUM
(OTHOCHTENBHO pYYHOTO CrHocoba) W COOTBETCTBEHHO
MOBBICUTh YPOBEHb AJIEKTPOOE30NaCHOCTH JIFOJIEH.

B npanHOW paboTe mpeamosiaraeTcs CHHTE3UPOBATH
(hYHKIIMOHANEHYIO CXEMY YCTPOMCTBA JIJIsl aBTOMATHYECKOTO
M aBTOHOMHOTO HW3MEPEHHUs COMPOTHBIICHUS 3a3EMIIUTEIS,
CIOCOOHOTO HCIIOIh30BaTh B KAUECTBE U3MEPUTEIHHBIX TOKA
HENpeTHAMEpEeHHBIX  TporeccoB.  JlaHHBIE  MPOIECCHI
BO3HHKAIOT B IEIISIX 3a3€MJICHUS B PE3yJIbTaTe aTMOC(EPHBIX
QNIEKTPUYECKUX SABICHHUH (yAapbl MOJHHUH), HEPEXOTHBIX
MPOIIECCOB OMNM3IICIKANIET0 KOMMYTAIMOHHOTO H CHJIOBOTO
obopymoBanust (pere, SIEKTPOABHUTATEeNIM) a TaKXe IpH
MOSIBIICHUW OJYXKIAIOIIUX TOKOB, HMCTOYHUKOM KOTOPBIX
MOXET OBITh KOHTAKTHas CETh OJJICKTPOTPAHCIIOPTA WIIH
yTeyka TOKa B 3€MIII0 NP OOpBIBE CHJIOBOTO KaOems.
OCHOBHOW 3a/aveid yCTpOWCTBa W3MEPEHUS BEITMYHUHBI
CONPOTHUBIICHUSI ~ 3a3eMJIUTENSI  SIBJIIETCS.  MOCTOSIHHBIN
MOHHTOPHHT LeTH 3a3eMJICHUS 3aIIIaeMOTO
3[AHHS/TEXHOJIOTMYECKOr0  KOMIUIEKCa  Ha  HaJH4He
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YKa3aHHBIX TOKOB HEMpPEIHAMEPEHHBIX IPOLECCOB U UX
WCTIONB30BaHUE [UI pacdeTa BENWYHHBI COIPOTHUBIICHUS
3a3eMiieHus 1o 3akoHy Oma R=U/L.

Il. CrioCOBbI UBMEPEHHMS COITPOTUBJIEHNSA
3A3EMJIMTEJIS

1) Meron ammepmerpa-BosibT™MeTpa. JIaHHBIA MeTO.
pasnuyaeTcsl peanu3alueil cXeMbl M3MEpEHUs Ha Tpex- U
YETBIPEXIIPOBOIHBIM.

e TpexmpoBOIHBIA  METOJ  NPUMEHSETCS  IpH
OTCYTCTBHHM HEOOXOIMMOCTH B BBICOKOH TOYHOCTH
MOJTyYEHHBIX 3HAUYEHMH, a TaKKe, KaK IPaBuIio, MpU
COTIPOTHBIICHHH 3a3eMimTest Oonee 5 Om.

e UeThlpexnpoBOAHBIA  METOJ  NPUMEHSAETCS  IJis
MOJy4eHUs 00Jice TOYHBIX 3HAYCHUH COMPOTHBIICHHUS.
CxeMbl W3MEpeHHH UIA  TPEXMPOBOAHOTO U
‘IeTI)IpeXHpOBOI[HOI‘O METOI0B Hpe}ICTaBHeHLI Ha
puc. 1 1 2 COOTBETCTBEHHO.
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Puc. 1. Cxema u3MepeHuUs CONPOTUBIICHUS 3a3€MIICHUS TPEXIPOBOIHBIM

METOOOM
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Puc. 2. Cxema U3MEPEHUSA COIIPOTUBJICHUS 3a3€MJICHUS

YETBIPEXTIPOBOJHBIM METOAOM

IMomMuMO yKka3aHHBIX BBIIIE PA3IMYMi B BHIE Pa3sHUIBI B
TOYHOCTH TIOJy4a€MBIX BEJIMYMH COIPOTHUBICHUS KaXKIbIi
METOJ obnaymaer CBOUMH MPEUMYIIECTBAMH.
[IpenmymiecTBOM  TPEXMPOBOAHOTO  METO/AA  SIBIISETCA
MEHbIIIEE KOJIMYECTBO MPOBOJOB, HEOOXOJUMBIX  JUIS
OopraHu3anyy m3MepeHui, Tak kak kiaemMel Cl u V1 (C —
current, V — voltage COOTBETCTBEHHO) COEIMHEHBI
MEPEMBIYKO W HCHONB3YIOT  OAWH  IMPOBOX  JUIA
noaximodenus k uenu 3Y (puc.l), a Takke mpocrora
peamm3anmu. OmHAKO HEJOCTATKOM  SIBISIETCSl  CHIIBHAS
3aBUCUMOCTb PE€3yJbTaTOB U3MEPEHHS OT CONPOTUBIICHUS
3TOTO TPOBOJA, COCTUHSIONIIETO YCTPOMCTBO M3MEPEHHS H
yCcTpoHCTBO  3a3emieHus. [lpy 3ToM Ha  KOHIAxX
M3MEPSIONIET0 TOK MpoBojia (coenuHerne ot kieMMbl C1 1o
3V Ha puc. 1) oOpasyercs pa3HOCTh MOTEHIMAIOB, KOTOPAst
BHOCUT MOTPEIIHOCTE B u3MepeHud. Ilo »sToil mpuuune
JIaHHBIM METOJA HUCIMOJIB3YeTCs Ul U3MEPEHUs IOKa3aTems
compoTtuBieHns 3Y, 3HaYCHHE KOTOPOTO AalpHoOpU BHIIIE
5 Om.

s ycTpaHeHUsI HeOCTaTKa TPEXIPOBOIHOTO METOIa U
JUIS ~ yBEJIMYCHUS TOYHOCTH TOJIY4aeMOW  BEIHMYUHEI
COTIPOTHBIICHUS HCIIONB3YETCS YETHIPEXIPOBOIHBIA METO,

OCHOBHBIM  OTJIMYHMEM KOTOPOTO  SIBIISICTCS  HaJlW4ue
OTAEIBHOTO TNPOBOAA AT W3MEPEHHs MOTeHIHana Ha 3Y
(coenunenue ot knemmMsl V1 o 3V Ha puc. 2). [1pu aToM, 1m0
3TOMY IPOBOAY TEUET IMpeHeOpesknMo Maibid TOK (<1 MA),
MPAaKTUYECKU HE BIUSIOIINI Ha pe3yIbTaThl H3MEPEHUS.

K mpemmymecTBam — yKa3aHHBIX
U3MepeHus MOKHO OTHECTH
UCTIONIB30BAHUSl  NMPAKTHUECKH  JUIA  JIIOOBIX ~ CHUCTEM
aneKTpocHaOxeHus. HemocratkoM —  HE0OXOAMMOCTH
OTKJTFOUCHUS 3a3eMJISIOLIETO yCTpoHcTBa oT
NIEKTPOYCTAHOBOK HA BpeMs MpPOBEIEHHUsS H3MEpEeHuil, a
TaKkKe BIMAHHE ONMY)XAOIMNX TOKOB HAa WX TOYHOCTE.
Taxoke, He Bcerja eCTb BO3MOXKHOCTh YCTaHOBKHM TOKOBOTO U
MOTEHIIMANBHOTO BJIEKTPOJOB, HANpHUMEP, B YCIOBHAX
CIWJIBHOTO  TIpOMEp3aHus  IpyHTa  WIM  OTCYTCTBHSA
MOAXOMSAIIEr0 MECTa YCTAHOBKH B YCIIOBHSX TOPOJICKOHN HITH
UHIyCcTpUanbHOU 3acTpoilku. K ToMy ke, He Bcerga ectsb
BO3MOJKHOCTh OTKJIIOUEHHS 3JIeKTpooOopyroBanus ot 3Y Ha
BpEMsI H3MEPEHUM.

BBIIIC MCTOIOB
BO3MOXKHOCTb nux

1) Be3dpneKTpoaHBI METOA H3MEPEHHS CONPOTUBIICHHS
3a3eMIICHUS

Yka3aHHBIC BBIIIE HENOCTATKH YACTHYHO PpEINAFOTCS
IPUMEHCHHUEM  OE33JIEKTPOJHOTO  METOJa  U3MEpPCHUs
COTIPOTHUBIICHUS 3a3eMJICHUSL. Cxema N3MEPEHUS
0€e33IIeKTPOAHOTO MeToia IpeicTaBlIeHa Ha puc. 3, Tae Ry —
MU3MepsieMOe COTNPOTHBIICHUE 3a3eMILIIONIETO YCTPOWCTBA.
R1, R2, Rn — npyrue 3Y, monxio4yeHHbIe MapaieibHo.
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Puc. 3. Cxema n3MepeHHst COPOTHBIICHHS 3a3eMIICHHS 0€33JIeKTPOIHBIM
METOIOM

CyTh mpoBeleHUS H3MEPEHUH JaHHBIM  METOAOM
3aKiovaeTcs B momade Ha 3Y  OT HM3MEPHUTENBHOTO
reHepaTopa MEPEMEHHOTO TOKa 3a/JIaHHOTO HAMpPSOKEHUS C
YaCTOTOM, OTIIMYAOIICHCS OT 9aCcTOTHI TOKa ceTh. Criia Toka
HU3MEPSICTCS M3MEPHUTEIBHBIMU  KIICIIAMH € (QUIBTPOM,
HACTPOCHHBIM Ha YaCTOTY BBIXOJHOTO TOKAa H3MEPHUTEIEHOTO
regepatopa. Tak Kak 3Ha4YeHWE HaMpsDKeHUs B 1enu 3Y
W3BECTHO, TO W3MEPUB CHJIy TOKa MOXHO HaWTH
CONPOTHUBIIEHHE 3a3emiieHusi 1o 3akoHy Owma. OpnHako,
HECMOTPS Ha BBICOKYIO TEXHOJOTHYHOCTh M TIPOCTOTY
WCIOJIb30BaHMs, JaHHBI METOJl HE OTJIUYaeTCs BBICOKOU
TOYHOCTBIO HW3MEPEHHsS 10 CPAaBHEHHIO C TPAMOTHBIM

IIPOBEJCHUEM 3aMepoB KJIACCUYECKUM METOJ0M
aMIepMeTpa-BOJIbTMETPA. Taxxe, K MHUHYyCaM
0€3PIIeKTPOJHOIO  METOJa  OTHOCUTCS  BO3MOXKHOCTB

npumeHeHuss Toidpko B TT m TN cucremax ¢ SUEHCTHIM
3azemisieHneM. Jlinst oObruHBIX cucteM TN  morpebyercs
YCTaHOBKA TIEPEMBIUKH MEXIy HEHTpaspio W 3a3eMIICHHEM,
YTO NPUBEAET K BBIHYKJCHHOMY OTKIIIOUEHHUIO IMUTaHHs Ha
o0BeKTE.

Jlist MCKIIOYEHMs BBILICTIEPEUNCIICHHBIX HEIO0CTaTKOB
TIPY TIPOBEACHUH M3MEPEHHUI COTPOTHBIICHHUS 3a3EMIISIOIINX
YCTPOWCTB yKa3aHHBIMHU TIOIYJSIPHBIMA METOJaM, B JTAHHOH
paboTe wuccrmemyercss CHHTE3 YCTPOMCTBA, H3MEPSIOIIETO



comnpotuiieHHe 3Y ¢ MOMOIIBIO IPOTEKAIOIINX B HEM TOKOB
HETIpEeHAMEPEHHBIX HPOLIECCOB. OTIMIUTETBHBIMU
0COOCHHOCTAMHM [JaHHOTO MeToja OyAeT MaKCHMallbHas
aBTOMATH3ALMsI W aBTOHOMHOCTh Pa0OTHI M3MEPUTEIHEHOTO
npubopa,  HEe  HYXKJAIOIETrocs B NOAKIIOYCHUH
M3MEPHUTENHHOTO TeHEpaToOpa AN MO/Ia9d TOKa B Iemnb 3Y |
orepaTopa Uil YCTAHOBKM HM3MEPUTEIBHBIX KICIIeH Win
WHOTO  BCIIOMOTATEJIHOTO  obopymoBaHus.  Takxe,
MepCIIEKTHBHOE BHEIPEHUE pa3pabaThliBaeMOro yCTPOHCTBA
MO3BOJIUT  OPraHM30BaTh  IOCTOSHHBIH ~ MOHHUTOPHHT
BEJIMYMHBI CONPOTHUBIIEHHS 3Y, YTO 3HAYNUTEIHHO MOBHIIIACT
YPOBEHb 3JIEKTPOOE30MAaCHOCTH JIOACH B 3aIIUIIACMOM
3[JAaHUH WM TEXHOJIOTMYECKOM KOMILIEKCE.

I1l. MOJEJb VCTPOMCTBA M3MEPEHUS COITPOTUBJIEHUS
3A3EMJIEHISA C UCIIOJIb30BAHMEM HEINPEJHAMEPEHHBIX

IIPOI[ECCOB
W3BecTHBI ~ CTPYKTYpHBIE CXEMBI ~ aBTOMAaTHYECKHX
u3MepuTenei COIPOTUBIICHUS 3a3¢MJICHUS [3.4],
OTJIIMYAIOIIUECs] PUHIUIIOM PETHCTPALMH COOBITHH, TaKke
pas3paboTaH METOJ aBTOMAaTHYECKOTO HU3MepeHus

conpoTusyeHus [S].

Pa3paboTky (QYHKIHOHAIBHONH MOJETH, a B Jajiee M
CHHTE3 YCTpoWcTBa OymeM BeCTH, B3SIB 3a OCHOBY
yerpoiictBo [4]. Jlns peanumsaimu  QyHKIMOHATA OJIOKOB
nmenuTens, 010ka mpeoOpa3zoBaHus, OJI0Ka CpaBHEHUS U OJIOK
BbIBOJa MH(OpMALMKM  TIpEAoyiaraeTcsi  UCIOJiIb30BaTh
BBIYHCIIHTEIEHbIC pecypcbl MHKPOKOHTpOJLIEpa,
SIBJISIFOLIIETOCS [IGHTPaJIbHBIM YIIPABJISIONIMM OJIOKOM BCETO
ycTpoiicTBa. BIIOKM TanbBaHWYECKOW pasBs3KH, a TaKKe
JATYMKA TOKA W HANpsHKCHHUS IUIAHUPYETCS pealli30BaTh
BBIHOCHBIMH ITeprepHiHBIMI MOy IIMH. DYHKIIMOHABHAS
CcXeMa  aBTOMATHYECKOTO HW3MEPUTENsl  CONPOTHBIICHUS
3a3eMJICHHUS, KOTOPYIO BO3MOXKHO HCIIOJIB30BAaTh B CHCTEME
MOHHUTOPHHTA MapaMeTpoB OOBEKTOB HH(PACTPYKTYpHI,
NpHUBE/ICHA CXeMa Ha puc. 4.
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Puc. 4. (DyHKLII/IOHaJ'[LHaH CXeMa aBTOMAaTHYECKOI0 U3MEPUTEIIS
COITPOTUBJICHUSA 3a3€MIICHUSA

B cootBercTBUU ¢ (yHKIIMOHATHHOU cxeMoil (puc. 4)
omnucaTh paboTy YCTPOWCTBA MOXHO CICAYIOIIUM OOpPa3OM.
OCHOBHBIM ONEPATOPCKUM OJIoKOM SIBJISIETCS
MHUKPOKOHTPOJUIEP, HA  BXOABl  aHAJIOTO-IH(POBOTO
npeoOpasoBatens (ALIIT) KOTOpPOTro MOCTYMAIOT CHUTHAJBI C
JIaTYMKOB TOKAa W HamNpsDKeHHsA. BIIOKM TaabBaHHMYECKOW
Pa3BsI3KU AJIS 3AILMTHI HENeH yrnpaBieHus: Ha JaHHOH cxeme
HE TPOAECMOHCTPUPOBAHBI, TaK Kak (PYHKIIMOHAJIHHO OHHU
0OBETUHEHBI B OJHOM OJIOKE COBMECTHO C JaT4ukoM. J[is
MIOJTY9YEHHUS BEIWYMHBI TOKA, MPOTEKAIOIIETO 10 Hern 3Y —

mmaBHo mmHBl  3azemiienus  (I'3LL) mpeamonaraercs
WCTIONIb30BaTh JAaTYUK TOKA, OCHOBaHHBIA Ha dddekre
Xomnma. JlaTuMk HanpspKEHMS! CpaBHMBAeT IOTEHLMAIBI Ha
I'311 u Ha ynaneHHOM 0T 3Y «HYyIe», GOPMHUPYS BEITHINHY
Hampsokenuss Ha 3Y. Jlajzee, Ha OCHOBaHMH [JaHHBIX C
JATIUKOB, MHUKPOKOHTPOJIIEPOM PaCCUUTHIBACTCS
MTHOBEHHOE  3HAY€HHE  TEKYLIEro  CONPOTHUBICHUS
3a3eMJICHHUS, TIEPECUUTHIBACTCSI B CTAlMOHApHYIO (GopMmMy U
3alMCBIBACTCSl BO  BHYTPEHHIO  HaMsATh,  IO3BOJISA
MOTyYeHHOE 3HAUCHHE MepeaTh 0 CETH HIM IPOBECTH
WHbIC BBIYHCIIUTEIIbHBIE oreparyu. [Muranne
MHKPOKOHTpOJUIepa ¥  mepudepuitHoro  o0opyIOBaHUA
MOXET OCYIIECTBIAThCS KaK OT aBTOHOMHOI'O HCTOYHHKA

MTUTaHUSA (axkxkymymnsTOpa), TaK u oT cetn
3JJaHUSI/ TEXHOJIOTHYECKOT0 KOMILIEKCa.
K nocroumHcTBaM ~ faHHOM ~ CXeMBl  W3MEpPEHHUs

COIIPOTUBJICHUA 3V MO’KHO OTHECTH:

1. AtoHOMHOCTH. Bce mpomeccel cbopa, o0paboTKw,
(bopMHpOBaHHS u nepeaadn JaHHBIX
ABTOMaTH3UPOBAaHBI;

2. OtcyrcTBHE HEOOXOAMMOCTH OTKIOueHust 3Y or
3aIIUI[aeMOT0 000PYIOBAHHS;

3. TlocTosHHBII XapakTep U3MEpEHHIA;

4. B03MOKHOCTh OpraHusanuu CTaTUCTHUKHU u
nmociaeayromero JA€TaJIbHOTO aHajln3a COCTOSHUA
3a3€MIJIAIOIICTO YCTpoﬁCTBa.

IV. 3AKJIFOYEHUE

B 3akimroyeHwe ciemyer OTMETUTh, 4YTO  JaHHOE
YCTPOMCTBO MO3BOJIUT BECTH KaK MEPUOINUECKHE H3MEPEHHUS
conpoTuBiieHus 3Y, Tak ¥ IHOCTOSHHBIA MOHUTOPUHI €ro
TEKYIIEro  COCTOSIHASL C  BO3MOXKHOCTBIO  XpaHEHHUs
M3MEPEHHBIX 3HAYCHMIl M COCTaBJICHHS AHAIM3a TEKYLIEro
COCTOSIHMSI UENU 3a3eMJieHHs. Taioke, Uil pealn3aluu
NPEUIOKEHHOTO MeTOJa W3MEPeHUs] HeT HEeOOXOIMMOCTH
BPEMEHHO OTKJIIOUaTh 3Y OT 3aluIaeMoro o0OpyIOBaHHUS,
YTO MOBBIAECT OE30MacHOCTh JIIOAEH, padoTalmuX ¢
AIEKTPOOOOPYAOBAHUEM.
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