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ONeKTPOHHbIA KOMNAac — MarHm-
TOMETp

OnNEeKTPOHHbIV KOMNAC — MarHUTOMETP
npegcraensieT co60n OfHOKaHabHbIN
n3MepuTenb MarHMTHoOro nons 3em-
nn. CTpyKTypHas cxema ycTpouncTea
npusegeHa Ha puc. 4. PaccmoTpum
npuvHUmMn paboTbl.

MarHvuTHoe none 3emnu perucTpu-
pyeTcs CEHCOPHOW ronoBkKon. Bbixon-
HOW CUrHam ¢ CEHCOPHOW rofioBKK Mo-
ctynaet Ha AUI (DA3) 1 gsa nHauka-
Topa ypoBHs curHana (DA4 n DAS).

I M3MEPEHING

KomMmiInace

CurHan ¢ AUM noctynaet Ha XKK-nHow-
katop (HG1). [uTaHne anemeHTOB CXeMbl
OCYLLIECTBNSIETCA OT BCTPOEHHOMO UCTOY-
Huka (DA6, DA7). BoamoxHas cxema uc-
TOYHMKA NUTaHWA MPUBEQEHa HNXE.

Bce anemeHTbl CTPYKTYPHOM CXeMbI
(puc. 4) ncnonb3yTCA B TUNOBOM
BKNoYveHuu [3, 7, 8, 9, 10]. Mukpocxe-
ma AUIM K572rB5 (DA3) ekntovaeTcs
Mo TUMOBOW CXeme C AuanasoHOM U3-
MepeHuin 1 B. K BbIxoay MUKPOCXEMbI
DAS nogkniodeH XKK-uHgukatop tuna

MXKLI5-4/7 [6].

| HeckonbkoO cnos
006 3NMeKTPOHHOM

OCHOBHbIM 311EMEHTOM AaHHOro
yCTpONCTBa ABNAETCH CEHCOopHas ro-
noska. Cxematnyeckoe ycTpoMCTBO
CEHCOPHOW rONIOBKU MPMBEAEHO Ha
puc. 5a, BHELLHWI BUA — Ha pyUc. 56.

B kayecTBe npeobpasoBaTtens
MarHUTHOrO MO B CEHCOPHOW rof1oB-
Ke UCMOoNb3yeTcsl MarHUTO4YyBCTBU-
TenbHas uHTerpansHas cxema (DA1),
KoTopas pasmeluaetcsa B “OkHe” ne-
YaTHOW NNaTtbl MeXAY ABYMS KOHLIEH-
TpaTtopaMmun MarHuTHoro nons. KoH-
LeHTpaTopbl MCNOMb3YTCA ANA No-
BbILLUEHNA KOOPAWHATHOW YYBCTBWU-
TeNbHOCTW YCTPONCTBA.

B kavecTBe KOHLEHTPATOpPOB UC-
nonb3ylTca gBa heppuToBbLIX CTEP-
XHA (u = 2000), gnameTpom 4 MM n
anunHor 40 mm. CTep>XHM NOMELLEHbI B
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Puc. 4. CprKTypHaﬂ cXemMa 3/1eKTPOHHOro koMmnaca-mMmarHmTomMeTpa

KaTyLHKa CMEUICHUSA
(L)

KaTyLUKZl CMEIICHUA
(L2)

Pasbem

KonuenTparopsi:

Depput anamerpom 4 MM., aiauHa 40 mm. L= 2000.
Karymkn cMemeHns:

Kapkac quametp 7 mm, nposon [19B-2 0,1 mm;

110 300-500 BuTKOB.

©6)

Karymxka cmemenus 1

Puc. 5. CxemaTtumyeckoe yCTPONCTBO (a) U BHELLHWIA BUA (6) CEHCOPHOWN rONOBKM

|

naacTMaccoBbI Kapkac gMamMmeTpoMm
7 MM, Ha KOTOPOM pa3mMeLlarTcs ase
o6moTkM Katywek (L1 n L2), koTopble
W CryXart Ans KomrneHcauum “napasmr-
HbIX” MarHUTHbIX NOMen.

MpuHUMNManbHas anekTpuyeckas
CXema CEeHCOPHOW FOfoBKW NprBegeHa
Ha puc. 6.

B ceHcopHOM ronoske ncnosnbayeT-
ca marautodyecTeutensHas MIC (DAT)
C perynupyemon 4yBCTBUTENbHOCTbIO,
Tvna AD22151 compmel Analog Devices.
B coctaB MMKpocxembl BXOOAT: ane-
MeHT Xonna, perynMpyembiii ycunuresb
curHana, cxema koMmneHcaumm octaTou-
HOro HaMpsXeHWs N cxema TepmocTa-
6unusaumn. Mmkpocxema pasmMeLleHa
B MVUHMaTIOPHOM MSIaCTMacCOBOM KOp-
nyce tuna SOIC ¢ ra6apuTHbIMK pas-
Mepamu 4x5x1,75 mm [3, 7].

Mpw OTCYTCTBMM MarHUTHOro Mons
(B = 0) curHan Ha BbIXof4e MUKPOCXe-
Mbl PaBeH MOMIOBMHE HaMNpPsXXeHWs uc-
TouyHVKa nuTamHua, U = U /2.

BbIXO
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MMpn 3TOM ee MarHMTHasa 4yBCTBU-
TeNbHOCTb S Mpu KyC > 1 6ygeT cooT-
BETCTBEHHO paBHa:

S, =[1+ R3/R2] x 4 mB/MTn (4)

Mpwn oTcyTCTBUMM MUKpOocxembl AD22151
MOXHO UCMOJb30BaTb MarHUTOHYBCTBUTESb-
Hble IC ppyrux Tvnos. Hanpumep, cepun

SS490 cdmpmbl Honeywell, A3507, A3508
dmpmel Allegro MicroSystems u gp. [3].

B kavyectBe ycunutena curHana
(DA2) B CeHCOpHOW ronoBKe MCMOosb-
3yetcd C nHCTpyMeHTanbHoOro ycu-
nutensa tuna AD620 dupmbl Analog
Devices. KoadduuneHT ycuneHus

Puc. 6. Cxema AneKTpuyeckaa npuHuunmuarnbHasa CeHCOpHOﬁ rOJ1I0BKU

mMukpocxembl (DA2) onpepgenseTcs Ho-
MWHaNoMm peancTopa R, 1 paccunTbl-
BaeTcs no coopmynam 5 u 6 [8]:

49, 4k

Ky =20 1 5

s (5)
49,4k

R,=—2" (6)
Ky —1

PaccuntaHHble HOMUHanbI pesuc-
TopoB (R6...R8), onpepensowme Ko-
3a(hPULMEHT yCcHnneHus, NpuBeLeHsl B
Tabnuue 1.

Mpun otcytcTBUM Mukpocxembl AD620
MOXHO MCMONb30BaTb MHCTPYMEHTambHble
ycunutenu apyrux Tunos. Hanpumep, Tvna
AMPO1, AMP04 dupmbl Analog Devices,

Tuna LM3914 dwupmbel National
Semiconductors. MNpuHuMnManbHble
CXeMbl MHOMKATOPOB NpuBeAeHbl Ha
puc. 7 v puc. 8.

“Unpmkatop 1”7 urpaet ponb NHAN-
kaTopa ypoBHs curHana. OH BbInon-
HeH Ha IC tuna LM3914 (DA4) n nme-
€T NINHEWNHYIO XapaKTEPUCTUKY C pac-
TAHYTOM WKanoun. [JecATb cBeTOANO-
poe (HL1...HL10) pacnonoxeHbl B
OfOHY BEPTUKanbHYIO NMHUI0. BepxHui
CBETOAMO[ COOTBETCTBYET MaKcu-
ManbHOMY YPOBHIO curHana. Aduana-
30H 4yBCTBUTENbHOCTU MHAMKaTOpPa
onpepenseTcs HoMMHanamm pe3ncTo-
pos R1...R3 [9].

Cxema (puc. 7) MOXeT UCMonb30BaTh-

Homep R_. KOM Kyc INA103, INA118 dpvpmbl Burr Brown 1 ip. | Csi B ABYX peXuMaXx: “TouqKa” 3axuraetcs no
peauctopa @’
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R7 5.489 10 NPaKTUYECKN BbINOSIHEHLI MO OOHOM BCe ceeToamofbl (nepekntovatens SA1 —
npuHumMnuansHou cxeme Ha UC cee- 3aMKHyT).
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Puc. 7. Cxema anekTpryeckas npyHLmMnmansHas

“Unpvkaropa 1”

Puc. 8. Cxema anekTpuyeckasl npuHUmMnmasnbHas

“UnovkaTopa 2”
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B cBs3M ¢ oTCyTCTBMEM Cneymnasb-
HOro MHAMKaTopa C KPYroBoWw LLUKason,
Heob6xoaMmMoro ansa o603Ha4YeHns as3un-
MyTa, B MaketTe Komnaca-MarHuTo-
MeTpa “UHgnkaTop 2” UMUTUPYET UH-
AVKaTop HanpasfeHus.

OH BbinonHeH Ha IC tuna LM3914
(DA5) 1 umeeT NUHeNHyIo xapakTepuc-
TuKy. Bocemb ceeTogmnopos (HL1...HLS)
VHAOMKaTOpa HanpasneHns pacnonoxe-
Hbl M0 YCIOBHOMY Kpyry. BepxHuii cae-
Topgmop, (HL8) cooTBeTCTBYET Makcu-
ManeHoOMy yriy nosopota. B ueHTpe
Kpyra yCTaHOBJIEH My3bIPbKOBbIA MHAN-
KaTop yrna HakrnoHa. lNpv onpegenexHnm
HanpaeneHus ny3bipeK OOMKEeH Haxo-
OWTbCH B LEHTPe Kpyra.

[vanasoH 4yBCTBUTENbHOCTU MHOW-
KaTopa onpegenseTtcs HOMWHanamm
peauctopos R1...R3. Mpubnuautens-
Has KanmbpoBKa MHAMKAaTopa ocyLLe-
CTBNSIETCH C NPUMEHEHNEM MarHUTHo-
ro komnaca.

Cxema (puc. 8) Takxe MOXET UCMOb-
30BaThCA B ABYX pexumax: “Touka” 3axwu-
raeTca no ogHoOMy cBetoauody (nepeknto-
yaTtenb SA1 — pa3oMKHYT) UK “cTonomk” —
3aXUrarTcs Bce CBEToAMoAbl (Mepeknioya-
Tenb SA1 — 3aMKHYT).

Mpn otcyTcTBUM MUKpOcXembl LM3914,
nHankaTopsl “1” n “2” moxHo cobpartb Ha MIC
Tmna K1003MMM1 unn Ha aByx 4-X KaHamnbHbIX
QV. Hanpumep, Tna KP1401YO2A (unn
LM324).

Cxema UCTo4HMKa nuTaHus (puc. 9)
He TpebyeT 0cobbIX NOsCHEHN. Cxema
nuTaeTcs oT 6arapeun ¢ Hanps>KeHnem
6...9 B. Ctabunmsaumsa Hanps>xeHus
ocyulecTtenaeTca Mukpocxemon DA7
(78L05), a nHBEPTMPOBaHWME NOMSPHO-
cTn — Mukpocxemoin DAG (ICM7660).

BmecTo Mrkpocxembl 78L05 MOXHO UC-
nons3osate KP1168EH5 n ap., a Bmecto
ICM7660 — ADM660 nnn ADM8660 (cwmp-
mbl Analog Devices).

KOHCTpYKLMA MaKeTa 3feKTPOHHO-
ro Komnaca-marHuTomMeTpa crneumarns-
HO He oTpabarkiBanacs. cnonb3osa-
JICb NOAPYYHbIE U OOCTYrMHbLIE aBTOPY
Marepuanbsl U KOMMIEKTYOLWME ane-
MeHTbI. MpoBepsancsa ToNbko NPUHLMM
pa6oTsbl.

BHewHWnn Bng makeTta kKomnaca-
MarHuTomeTpa npvsefeH Ha puc. 10.

M3MEPEHING I

HanaxuBaHne makeTa komnaca-mar-
HUTOMeTpa, B O6LLEM BMAE, CBOAUTCA K
crnepyrowmM npouenypam.

1. MakeT B ropu3oHTasnbHOM NOJoXe-
HUW, FONOBHOW CTOPOHOM CTPOro “Ha ce-
Bep”, yctaHaBnMBaeTCA Ha NOBOPOTHbLIN
CTONMUK, N3rOTOBNEHHBIN U3 HEMArHUTHOIO
martepuana.

XXenatenbHa ycTaHOBKa MakeTa BAa-
neke OT 9HEeProeMKux aeKTponpmoopos,
NMOCTOAHHbIX MarHMTOB 1 60MNbLIOrO CKOM-
NeHNs MarHUTHbIX MaTepuanos (xeneso,
cTanb, HUKenb, U T.4.).

2. Mpwu nomowu peanctopa R, Hanps-
XeHne Ha KaTywkax cmellexHns L1 un L2
ycTaHaenueaetca pasHbim 0 B (puc. 4).

3. K Bbixogy 1 (puc. 6) nogknioyaeT-
ca BONbTMETP.

4. Mpun nomowymn pesmnctopos R2 n R3
(puc. 6) yctaHaBnmBaeTca Heo6xoammas
YYBCTBUTENbHOCTb CEHCOPHOW FONOBKW,
KoTopas onpepenseTcsa no MakcuMmarb-
HOWM peakuun npubéopa Ha ero NnoBopoT B
ropuM3oHTanbHOM nnockoctu. Mpu aTom
HanpsXXeHne Ha BbIXOAE MUKPOCXEMbl,

npu MakcMmarnbHOM YpOBHE curHana, He
AonxHo npesbiwaTs 0,9U .

5. BonbTMeTp NoaKno4aeTcs K BbIXO-
ay 2 (puc. 6).

6. MakeT noBopa4mnaetca Ha 90°, ro-
NIOBHOW CTOpPOHOM “Ha 3anapg’.

7. MNpun nomowm pesuctopos R4 n R5
(puc. 6) yctaHaBnuBaeTcsa yCNOBHbIN
HOSb.

8. MNpun nomowm pesnctopos R6...R8
(puc. 6) yctaHaBnMBaeTca onTUMasnbHbI
KO3 MUUMEHT YCUNTEHNA MUKPOCXEMbI
DA2. lMpu 3TOM HanpsiXeHue Ha BbIxoae
MUKPOCXEMbI, MPU MakCMMasibHOM ypOBHE
curHana, He JOMXHO npesbiwaTth 4,5 B.

9. Mpw nomoLuu pesuctopa R, Ha Bxo-
ne mukpocxembl DA3 ycTaHaBnueaeTcs
onTUMarnbHbIN KO3IPPULNEHT AeneHuns.
Mpn MakcMmanbHOM ypoOBHE curHana Ha-
npsxxeHune Ha Bxope ALIM (DA3) He pon-
XXHO npesbiwaTs 1 B.

10. Mpu nomowum pesuctopos R1...R3
(puc. 7 n puc. 8) yctaHaBnmBaroTCsa On-
TUMarnbHble YPOBHU cpabaTtbiBaHMA Nu-
HenKn CBETOAMOLOB.
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Puc. 9. CxemMa anekTpryeckas NpyHLMNManbHas UCTOYHVKA MUTaHUS
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MakeT komnaca-marHuTomeTpa 06-
napgaet [OCTaToO4HO BbICOKOW YyBCTBU-
TENbHOCTLIO MO TPEM KoOpAMHaTaMm npo-
ctpaHcTea. Mpu nosopoTe npubopa B
rOPU30HTASIbHOW MIIOCKOCTY, U B Mpede-
nax +90°, U3MeHeHWe HanpsXeHus Ha
Bxoge AU (DAS) coctaenset +0,5...1 B

Mpy M3MEeHeHUN MeCTOMOMOXEHMS
npuéopa npu nomoLuu pesncropa R,
MOXHO KOMMEHCMpOoBaTb BO3OeNCTBNE
BHELLHWX Nofen.

Mpu cooTBeTCTBYIOLLIEN OOPabOTKE U
KannépoBske Mo o6pasLoBbIM Npréopam

M3MEPEHIA

aHanorm4yHoe YCTPOMCTBO MOXET ObITb
MCMOSb30BaHO B Ka4ecTBe MarHUTOMET-
pa ona peLueHust onpegeneHHoro kpyra
3a[ad, Hanpumep: USMepeHNs MarHUTHON
VHOYKUWN U rpaneHTa MarHUTHOM MHOYK-
LM cnabblX MOCTOAHHbIX U NEPEMEHHbIX
MarHWUTHbIX MOSen (CPaBHNMbIX C MarHUT-
HbIM NONEM 3eEMIN), UBMEPEHNSA MarHUT-
HOW MHOYKUMU MOCTOSIHHbIX MarHUTOB,
MCMOMb30BaHWA B KAYECTBE METAINIONCKA-
Tens UM MeTannodeTekTopa, NoMcKa Bbl-
COKOBOJSIBTHbIX MOA3EMHbIX Kabesen, oLeH-
KW 3MEeKTPOMarHUTHOM O6CTAHOBKN U T.1.

|_|pVI N3roToB/IEHNN MaKeTa KoMMNa-
ca-mMarHutTomeTpa MOryT ncnonb30-
BaTbCA UHblEe TUMbl aHANOrNYHbIX
ANeKTpopaanoanemMeHToB, Haxoas-
LMecs B pacrnopsxXeHnm pagnontobu-
Tens. [Mpn aToM noTpebyeTca NOAroH-
Ka 3J1eMeHTOB, OTMEe4Y€eHHbIX Ha NPUH-
LMnnuanbHbIX 3JIEKTPUHECKUX CXeMax
3Be3goykamu (*).

(OkoH4aHue B N24/2006)
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Muxaun BapaHO4HUKOB
r. Mockea

OkoH4yaHue. Hayano B N22-3/2006

KBa3naneKTpoHHbIA KoMnac
KBa3unanekTPOHHbIN KoMnac npeg-
cTaBnsieT co60Mn coyeTaHne Tpaguuu-
OHHOro MarHUTHOro Komnaca u gat-
YmKa yrna nosoporta. Takoe coyeTa-
HMe NMO3BONSEeT KOHTPONUpoBaThb C
BbICOKOW TOYHOCTbIO NepeMeLleHue
MarHUTHOW CTpenku B npegenax He-
6onbunx yrnos +1...15°.

Bblicokasi 4yBCTBUTENbLHOCTb MO-
0O6HOro yctponcrtea ob6bscHseTCA
TeM, 4YTO UHAYKLMA MarHUTHOrO Mo
noJ OCTPbIM KOHLIOM CTPesiku “06bl4-
HOro” Komraca cocTtasrnseT npumep-
Ho 0,5 MTn, 4TO Ha NOPAQOK NPeBbI-
waeT Hanps>XXeHHOCTb MarHUTHOro
nons 3emnu.

CTpyKTypHasa cxema KBa3nanekT-
pOHHOro KoMmnaca npuBegeHa Ha
puc. 11. Huxe paccmMoTpuM NpuHLMN
paboThl.

MarHuTHOe none cTpenku komna-
ca perncTpupyetcs CEeHCOPHOW ro-
NoBKOW. BbIXoQHOW cUrHan c ceHcop-
HOW rOSIOBKU YCUNMBAETCA WUHCTPY-
MeHTanbHbIM yeunutenem (DAS), no-
CTynaeT Ha MHOMKATOP YPOBHA CUr-
Hana (DA4) n 6n0K 3BYKOBOW UHAOM-
Kauuu.

B kayvecTtBe 3ymmepa (3B) ncnonb3o-
Bancs COOTBETCTBYHOLWMI y3en oT 6y-
OVNbHWKA KMTaNCKOro nponsBohCcTBa.

Mpun coBnageHun OCTPOro KoHua
MarHWTHOW CTPeSiKU C HanpaBieHu-
eMm Ha ceep (N) nosaBnseTcsa makcu-
MYM CUrHana, 3axwuraetcs nuHerKa
3efeHbIX CBETOAMOAOB, C NepBOro
(HL1) po pecaroro (HL10).

Ecnun cTtpenka ocTpbiM KOHLOM
nosopaymBaeTcs B 06paTHY0 CTOPO-
HY, 3aXXMratTCs ABa KPacHbIX CBETO-
avopga (HL11, HL12) n 3ByunT curHan
3ymmepa.

Cxematnyeckoe yCTPONCTBO CEH-
COPHOW FONOBKM NpuBefeHo Ha puc. 12.

B ceHcopHown ronoeske (puc. 12)
MCNOMb3YyIOTCA ABE MarHUTO4YyBCTBU-
TenbHble IC (DA1 n DA2), koTopbie
pacnonoXeHbl B OOHY FOPU30HTAsIbHYO

M3MEPEHING

Heckonbko cnoe
006 3NMeKTPOHHOM
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Puc. 11. CTpyKTypHas cxema KBa3narneKTPOHHOro komnaca

Kogn%c KoMIaca

i A
I

1
MaruuTHas cTpenka |
I

OcHoBanue

[Teuarnas muara

[DA2] T

Hanpasnenne
nepemenienus DA

Mukpocxema

Puc. 12. CxemaTnyeckoe yCTPONCTBO CEHCOPHOW rONOBKU

nnHuio. Mukpocxema DA1 pacnono-
XXeHa nof OCTPbIM KOHLLOM MarHuT-
Hom cTpenku, DA2 — nog npoTtnsomno-
TIOXHbIM.

B npu6ope uncrnonb3osaH oTeye-
CTBEHHbIA XUOKOCTHOW CMOPTUBHLIN
komnac tvna ll. (LeHa genexunsa kpy-
roBoW LWKanbl 5°, BpeMs yCnoKoeHns
MarHuTHOM CTPefiku He 6onee 7 c.)
BHelwHWI BNUO Komnaca npueefeH Ha
puc. 13.

Komnac nopseprcs He6onbLIon
popa6oTke. CHavana y komnaca npu
NMOMOLLIM OCTPOro HOXa AEMOHTUPY-
eTcs nnacTMaccoBoe OCHoBaHue. 3a-
TEM U3roTasnMBaeTCcs nevyarHasa nna-
Ta, B KOTOPOW BbIpe3aloTcs ABa OKHa
nop ycTaHOBKY MarHMTO4YyBCTBU-
TenbHbIX Mukpocxem (DA1 n DA2).
Mpun aTom mukpocxema DA1 yctaHaB-
nMBaeTCs Ha naTyHHOW nnaHke, no-
3BONAIOLEN ee NnepeMeLLeHne B ro-
pPU30OHTaNbHOM MNIOCKOCTU.

C o6paTtHOV CTOPOHbI MeYaTHow nna-
Thl pacnansatoTCsl BbIBOAbI MUKPOCXEM
W ycTaHaBnumBalTCA 6eCKOpryCHble

A= Koo

OcHoBanue

Puc. 13. BHeLLHWIA BUL XXMOKOCTHOrO
crnopTMBHoro komnaca tuna i

pes3ncTopsl U KoHAeHcaTopsl. [Nocne
MOHTa)xa MUKPOCXeM Ha NULeBoOM
CTOpPOHE neyvyaTHOW nnaTtbl ycTaHas-
nmnBaeTcsa Kopnyc komrnaca, KoTopbIn
3aKpennaeTcs KonbLOM Npu NMOMOLLN
4-x BuHTOB M1,2.

BHeLWHWI BN CEHCOPHOM ronos-
KW Ha OCHOBE MarHUWTHOro Komnaca
npueefeH Ha puc. 14.

MpuHUMnUanbHas anekTprnyeckas
cXxemMa CeHCOpPHOM FONOBKW KBa3u-
MarHuMTHOro Komnaca npusefeHa Ha
puc. 15.
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B ceHcopHow ronoeke (puc. 15)
NCMONb3YIOTCH BE MarHUTO4yBCTBU-
TenbHble NC tvna AD22151 cmpmbl
Analog Devices, KOTopble pacrnonoxe-
Hbl B OJHY FOPU3OHTANLHYIO NIUHUIO.
Mwukpocxema DA1 pacrionoxeHa rnog
OCTPbIM KOHLIOM MarHUTHOM CTPENKK,
DA2 — nof NnpoTMBOMNOMOXHbIM.

TpebyeMblin KO3hDULMEHT ycune-
Hus (K,) U MarHuTHas 4yBCTBUTENb-
HoCTb (S,) mukpocxem DA1, DA2 yc-
TaHas/MBaeTCss HOMUHANOM Pe3ncTo-
pos R2*, R2.1* n R3*, R3.1* (puc. 15)
1 paccuymnTbiBaeTcs no opmynam 3...6.

MHaukaTtop ypoBHSA cobpaH no
cxeme, NpMBEeAEHHON Ha puc. 7.

B paHHOM cny4ae ycTponcTBO
(puc. 7) urpaeTt ponb UHAMKaTopa
ypoBHs. OHo BbinonHeHo Ha VIC tuna
LM3914 (DA4) 1 nmeeT NMHeNHY10 pa-
CTAHYTYIO XapakTepuctuky. [ecaTb
ceetogmopos (HL1...HL10) nHgmkaTto-
pa pacrnonoxeHsl B 0AHY BepTUKanb-
HYI0 NUHWIO. [lnana3oH YyBCTBUTESb-
HOCTW MHAMKaTopa onpepenseTcs Ho-
MuHanamu pesnctopos R1...R3.

KannépoBka nHgmkartopa ocyle-
CTBNAETCA C MPUMEHEHUEM MarHuT-
HOro Komnaca no MmakcumarsbHON Be-
NN4YnHe curHana rnpu noBopoTe npu-
60opa ronoBHOM YacTbio CTPOro “Ha
cesep”.

KOHCTpyKUMA MakeTa KBasnamnekT-
POHHOro KoMnaca cneuuarnsHo He oTpa-
6aTblBanace. Vicnons3osanuck nogpy4-
Hble 1 [OCTYMHbIE aBTOPY MaTepuans 1
KOMNJIEKTYIoLLME anemeHTbl. [Nposepsin-
CAl TONMbKO MPUHLMMN paboThbl.

BHewHWn BUO, MakeTa KBa3nanekT-
POHHOrO KOMMaca rnpveefeH Ha puc. 16.

HanaxwuBaHve makeTa KBa3naneKTpoH-
HOro Komnaca, B o6LUeM Buae, CBOAUTCS K
cnegyrowmMM npouenypam.

1. MakeT B ropn30HTanbHOM MOMOXEHWN,
rofIoBHON CTOPOHOW CTPOro “Ha cesep”, yc-
TaHaBMMBaETCA Ha MOBOPOTHbIN CTOMNVWK, U3-
rOTOBNEHHbIN N3 HEMAarHUTHOro Matepuana.

JXenaTenbHa ycTaHoBKa MakeTa Baane-
KE OT 3HEepProemMKux 3MeKTponpréopos, no-
CTOSIHHbIX MarHMTOB 1 GOMNbLLOIO CKOMIeHUs
MarHuUTHbIX MaTepuanos (Keneso, cTasnb, Hu-
Kenb, U T.4.).

2. K Bbixogam 1 1 2 (puc. 15) nogknto-
YaeTcs No BONMLTMETPY.

3. MNpu nomoLum pesnctopos R2*, R2.1*
n R3*, R3.1* (pmuc. 15) yctaHaBnuBaetcs
Heo6xoayMas HyBCTBUTENbHOCTb CEHCOPHOW

M3MEPEHIA I

(a) (6) (8)
Puc. 14. BHeLLHWIA BUA, CEHCOPHOM rOMOBKM HA OCHOBE MarHUTHOMO Komnaca:
a - nuueBas CTopoHa; 6 - obpaTHas CTOPOHa; B - B coope

N vD1

4 4 0+Un(58)
DA1
A AD22151
8 7 R2*
R1* 2 6 10k
27k 3 5 R3*
|_4 100«
3 O Bebixod 1
c1 co —20 Bbixod 2
TO TO ADE;/2351 fo Un(58)
7 R3.1*
R1.1* 6 5k
27k R2.1*

100«

S

Pwuc. 15. MNpuHumnuansHas anekTpu4eckas cxema CeHCOPHOM MONOBKU
KBa3MMarHUTHOro komnaca

Makct

KBa3H )Y ICKTPOHHOIO

| KONTIAca

S
Puc. 16. BHelLHWI BUO MakeTa KBa3uaneKTpOHHOMo Komraca
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rONOBKM, KOTOpas onpefenseTcsa no Makcu-
ManbHOMY HanpsXXEeHWIO Ha Bbixofgax 1 1 2.

Mpn 3TOM HanpsXeHne Ha BbIXOAE
Mukpocxem DA1 n DA2, npu makcumans-
HOM YypOBHe curHana, He [OMKHO NpeBbl-
wats 0,9U,.

4. BonbTMETp MOAKMI0HAETCA K BbIXOAy
3 (puc. 11).

5. Mpun nomowwm pesnctopos R,...R;,
(puc. 11) yctaHaBnmMBaeTcs onTMMasbHbIA
KO3 MULIMEHT yeuneHnsa mnkpocxemol DAS.
[Mpy 3TOM HanpsXeHWe Ha BbIXOAE MWKPO-
CXeMbl, NPY MakCMManbHOM YPOBHE CUrHa-
na, He JOMKHO npeBbIwaThb 4,5 B.

6. Mpu nomowm peaunctopos R1...R3
(puc. 7 n puc. 11) yctaHaBnueaetcs

Jlutepartypa

M3MEPEHING

MaKkCcvMarnbHbIN ypOBEHb cpabaTbiBaHWs Nn-
HeWKuM 3eneHbIx ceeToamonos (puc. 11, Muk-
pocxema DA4, ceetogmoabl HL1...HL10).

7. MakeT noBopauvBaeTcsi Ha +5°. MNpu
3TOM KOHTPONIMPYETCS YPOBEHb CUrHana Ha
Bbixoge 3 (puc. 11).

8. Mpw nomowm pesnctopos R1...R3
(puc. 7 n puc. 11) yctaHaBnmBaeTcs onTu-
MasibHbIA YpOBEHb cpabaTbliBaHWS JIMHENKN
ceetoamomoB (puc. 11, mukpocxema DA4,
ceetogmogbl HL1...HL10).

9. MakeT noBopayunBaetcs Ha 180° (ocT-
pbIf KOHeL, CTPesikK1 HanpasfieH CTporo “Ha
tor”). Mpun 3TOM [OMKHbI 3aropeTbCs Kpac-
Hble ceeTogmonbl HL11, HL12 u cpa6oTtatb
3ymmep (3B).

CnepyeT OTMETUTb, YTO KBA3WINEKT-
POHHBIA KOMMNAC KOHTPONMPYET TOMNbKO
MOJIOXXEHWNE MarHUTHOM CTPENKN OTHOCU-
TenbHO ABYX Mpeobpasosaresne MarHuT-
Horo nons (DA1, DA2).

MakcmumansHasa 4yBCTBUTENBLHOCTb
no yrny nosopoTa MarHWTHOW CTPEsiKu
cocTasnseT nopsigka 0,1°.

[wnanasoH 4yBCTBUTENLHOCTU MO
yrny rnosopoTa onpenensieTcs, Ucxoas
13 KOHKPETHOW 3afa4u, 1 ycTaHaBnmBa-
eTcs nonoxeHnem Mukpocxembsl DA1
(pme. 12), koachbdmumeHTamm yeuneHus
Mukpocxem DA1 n DA2, yposHeM cpa-
6atbiBaHVA uHgnkatopa DA4 (puc. 7 un

puc. 11). (@7\
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