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PABOTA Ne3.3. UBMEPEHUME ITOCTOAHHOI'O
HAITPAKEHUA METOAOM KOMIIEHCALIUHU

1. IIEJIb PABOTDBI

O3HaKOMJIEHHE C KOMIEHCAIIMOHHBIM METOJAOM H3MEPECHUS
MIOCTOSIHHOTO HanpspkeHus. [lomydeHne cBeeHH O MOTPEIIHOCTSIX
M3MEPEHUS HANPSKEHNSI KOMIIEHCAITMOHHBIM METOJIOM. 3HAKOMCTBO C
KOMIIEHCaTOpaMu (MTOTEHIIMOMETPAMU ) MOCTOSHHOTO TOKA.

2. 3AJIAHUE JUUTS1 JOMAIUHEN TOJATOTOBKU

1. O3nakombTECh ¢ MeTogamu n3MepeHus J/IC 1 mOCTOSHHOTO
HaMpPsSIKEHHUSL.

2. Os3HakOMBTECH €O cIocobamMu o00pabOTKH pe3ysbTaTOB
W3MEPEHUN TPU HAIUYUA METOAUYECKOM W HWHCTPYMEHTAIBHOU
COCTaBJISIFOILIEH TTOTPEIITHOCTH.

3. O3HakoMbTeCh €O cmoco0aMu O0OpabOTKH pe3yJbTaToB
KOCBEHHBIX U3MEPEHUM.

4. O3HaKOMBTECh C MPUHIMIIOM JEUCTBUSA, YCTPOWCTBOM H
XapaKkTEPUCTUKAMU MOTEHIIMOMETPA MOCTOSIHHOIO TOKA.

5. O3HaKOMBTECH C MPUHLUUANOM JAECHUCTBHS, YCTPOHUCTBOM U
XapaKTEPUCTUKAMH Mara3nuHa COIPOTUBIICHUM.

6. O3HAaKOMBTECH C MPUHLIUANOM JAECHUCTBHUS, YCTPOHUCTBOM U
XapaKTEPUCTUKAMHU JICIIUTEISI TOCTOSIHHOTO HAINPSKCHUS.

3. CBEAEHUWS, HEOBXO/JIMUMBIE IS BBIITIOJIHEHM A
PABOTDI

[Ipy wu3MepeHHH MajbIX MOCTOSHHBIX HAMNPSKEHUN (MeHee
10MB) MOXHO BOCIIOJB30BaThCSI KaK METOJOM HEMOCPEACTBEHHOMN
OIIEHKH, TaK U METOJIOM CPABHEHUS C MEPOIL.

[Ipr TIOBBIIIEHHBIX TPEOOBAHUSAX K TOYHOCTH HU3MEPEHUIN

(OTHOCHUTENbHAST ~ TOTPEIIHOCTh  HM3MEpEeHuM  MeHee | 0~* ),
MCTOJIB3YIOTCSl WJIM KOMIIEHCATOPHI (IMMOTEHIIMOMETPHI) MOCTOSIHHOTO
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TOKa WM UHTETPUPYIOIIUe MU(GPOBLIE BOJILTMETPHI BHICOKOTO KiIacca
TOYHOCTH.

BricokoTouHble HHMGPOBBIE BOJBTMETPHI, MOAXOJAIINE IS
ATOTO Cllyyas, CYIIECTBEHHO JOPOXKE AHAJIOTMYHBIX IO TOYHOCTHU
noTeHImoMeTpoB. I[loatoMy, eciu B J7a0OpaTOPHBIX  YCIOBUSIX
HEO0OXOAMMO M3MEPHUTH Majioe MOCTOSHHOE HAIMPSIKEHHE C BBICOKOM
TOYHOCTBIO, YJIOOHO HCTIOJIb30BaTh KOMIIEHCATOPHI (IOTEHIIMOMETPHI)
MMOCTOSIHHOTO TOKA.

KomneHncatopsl  (MOTEHIMOMETPBI)  MOCTOSIHHOTO  TOKa
MPEIHA3HAYEHBI TSI BBINOMHEHUS u3MepeHun JJ1C, HanpsKeHun u
BEJWYHUH, (PYHKIIMOHAIBLHO C HUMH CBS3aHHBIX, METOJIOM CPAaBHEHUS C
Mepoi. CyliecTBYeT HECKOJIBKO Pa3HOBHUIHOCTEN METOJIa CpaBHEHUS
C MEpOW, M BCE OHU OOECNEUMBAIOT BEChMA BBICOKYID TOYHOCTH
M3MEPECHUN.

[Ipy  ucnonb30BaHWUM  KOMIEHcatopa  (MOTEHIIMOMETPA)
peanu3yeTcsi Pa3HOBUJHOCTh METOJIa CpPABHEHMs, HM3BECTHAs Kak
HyJIE€BOM MeToa wu3MmepeHui. [Ipy uCnosb30BaHWM 3TOrO0 METOJA
u3MepsemMas ~ BEIMYMHA  OJIHOBPEMEHHO  WJIM  MEPUOJIUYECKH
CpPaBHUBAETCS C MEpPOH, W PE3yNbTUPYIOMHN A(DPEKT BO3ACUCTBUS
ATUX BEJIMYUMH HA YCTPOWCTBO CPABHEHHS JIOBOJUTCS JI0 HYJIS.
Od4eBUIHO, YTO UCIIOJIb3yeMasi B HYJICBOM METOJ/I€ Mepa JOJIKHA ObITh
U3MEHSIEMON (PEryJnpyemMoii), a NOrpeuiHoCTh METOJJa TEM MEHBIIIE,
YEeM BBIIIE YYBCTBUTEIBHOCTh YCTPOUCTBA CpaBHEHUS. 13 cka3zaHHOTO
SACHO, MOYEMY HYJEBOM METOJ H3BECTEH TAaKKE I0JI Ha3BaHUEM
KOMIICHCAI[MOHHOTO  METOJIa HU3MEPEHUH, a COOTBETCTBYIOIINE
CpeiacTBa  M3MEPEHUM  HA3BIBAIOTCA  KOMIIEHcatopamu. B
M3MEPUTEIIbHON TEXHUKE KOMIICHCATOPbI, CIYKaIUEe JIsI U3MEPEHUS
MOCTOSIHHOTO ~ HaMpsHKEHWs, W3BECTHBI TaKXKe MO0J Ha3BaHUEM
MOTEHIIMOMETPOB, A3TO TMOCJIECIHEE HANMEHOBaHUWE Mbl U OyAeM
JaJbIIE UCTI0JIb30BATh.

[Ipy BBINOJIHEHUHW HW3MEPEHUN C TOMOIIBIO MOTEHIIMOMETPA
u3MepsieMasl BEJIMYMHA, CPAaBHUBAETCSI C MEPOM, B Kaue€CTBE KOTOPOU
BBICTYIIAET o0OpasioBoe KOMIICHCUPYIOIIEE HarnpsiKEHUe,
CO37aBa€MO€ PETyJIUPYEMbIM UCTOYHUKOM OOpA3I[OBOTO HAIPSKEHUS
(MOH). B osiekTpuyeckoid cXeMe HTOT HCTOYHHUK BKIIHOYAETCS
BCTPEYHO C HCTOYHHKOM M3MEPSIEMOI0 HAMNPSHKEHUs, KOTOPBIM
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XapaKkTepU3yeTcsl HalpspKeHHeM xojioctoro xogaa U, U BHYTPEHHUM
conporuBinenueM R, (puc.3.3.1). B kauecTtBe ycTpoiCTBa

cpaBHeHUd (HyJIb —  MWHJIUMKATOpa) CIYXUT TaIbBAaHOMETP,
00J1a/TatoIIMii BHICOKOW YYBCTBUTEIBHOCTHIO. 3HAUEHUE HAINPSKEHUS

Ha Bbixoze MOH (xommnencupytomero Hanpspkenusi) U, U3MEHSAETCS

B [IPOLIECCE U3MEPEHUH 10 TexX nop, noka U . He ypaBHOBecUT U, .

KOM
HpI/I BBIIIOJIHEHUH COOTHOILIICHUA:

U,y =U,, (3.3.1)

TOK 4epe3 HyJb — unaukarop (HM) ve npoxoaut. B 3TOT MOMEHT u
CHUMAIOTCS MTOKa3aHUs NOTCHIIMOMETPA.

"+ H+

RBH
() " u| v || on

Puc. 3.3.1 Cxema, NosSICHAIOIIAS IPUHIATI
pPabOTHI MOTEHIIMOMETDA

ITockonbky HanpsikeHue Ha Boixoae MMOH n3BeCTHO ¢ BBICOKOH
TOYHOCTBIO, TOYHOCTb, C KOTOPOU BBINOJIHSETCS paBeHCTBO (3.3.1),
BEJINKA BCIIEJICTBUE BBICOKOM YYBCTBUTEIIBHOCTH TAJIbBAHOMETPA, TO
Y PE3YJIbTAT U3MEPECHUM TAKIKE MOITYYAECTCA C BBICOKOM TOYHOCTBIO.

Y NOTEHHMOMETpAa €CTh €II€ OJHO YHUKAJIbHOE CBOMCTBO. B
MOMEHT CHSTHS PE3yJIbTATOB MU3MEPEHUM TOK 4YEpe3 HMCTOYHHK
HANPSDKEHUS HE IPOTEKAET, CIEA0BATENBHO, MAJCHUE HANIPSIKCHUS HA
€ro0 BHYTPEHHEM CONPOTUBIEHMM R, OTCYyTCTByeT, MOITOMY
HAIIpSOKEHUE, U3MEpPSEMOE Ha €ro  3aXWMax COBIIAJAET C
HaIpPSHKEHUEM XO0JI0CTOro Xoaa. Takum 00pa3oM, P UCIIOIH30BaHUH
MOTEHIMOMETPA METOINYECKAS MMOTPENTHOCTh M3MEPEHU,
OOyCIIOBJICHHAsI BJIMSIHUEM BXOJHOIO COINPOTUBJIEHUS] CPEACTBA
W3MEPECHUN, MPAKTHYECKH CBEJCHA K HYIIO, WU C OOMOIIBIO
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MOTCHIIMOMETPA MOXKHO BBINOJIHATH IPSMBIE U3MEPEHHUSI HE TOJBKO
BEJIMYMHBI TajJieHus HampsbkeHus, Ho U OJIC  HCTOYHHKA.
Brinmyckaemble TPOMBIIIIEHHOCTHIO MOTEHIMOMETPHI ITOCTOSHHOTO
TOKa 00OBIYHO MUMEIOT KJIaCcC TOYHOCTH B npenaenax ot 0,0005 1o 0,5.

IToreHnoMEeTpaM MOCTOSSHHOI'O TOKa MPHUCYIIU M HEJIOCTaTKH.
Bo-niepBbIX, MakCUMaJIbHOE 3HAYEHHUE M3MEPSEMOro Hamps>KEHUs Ha
BXOJHBIX KJIEeMMax MpuOopa He MOXKET MpeBHIaTh 1,5 — 2 BOIBT, BO-
BTOPHIX, MPOIIECC M3MEPEHHUM C IMOMOIIBIO ATHX MPHOOPOB BEChMa
TPYAOEMOK.

JIns  Toro, YTOOBI  pACIIMPUTh  MpEAeiIbl  HU3MEPEHUM
MOTCHIIMOMETPOB, HCHOJB3YIOT JEIUTEIM HamnpshkeHus. B aToMm
Clly4ae U3MEPAEMOE HANPL  pejurens,  A€TCA HA BXOJ JENUTENS, a

K €T0 BBIXOJy TOJKIIIOYAeTC Hanpsikenus P (puc.3.3.2).

[ o I
UCTOYHUK T ._|R:
n3Mmepsiemoro | Ux 1 R, IMMOTCHIIH-
HaIPsOKEHUS OMETp
Y Py —

Puc.3.3.2 Cxema mogkmto4eHUs HOTEHIIMOMETPA
JUTSL PACIIMPEHUS TPECIIOB U3MEeDEH U

OCHOBHBIMH ~ XApaKTEPUCTUKAMHU  JICIUTENS  HANPsSHKCHUS
SBJISIOTCSA HOMHMHAJIbHOE 3HadeHHe Koddduimenta npemeHus K wm
MOTPEIIHOCTh BOCIIPOU3BEACHUS 3TOTO 3HAYECHMUS.

Jlns  ymoOcTBa  M3MEpEeHMI  HOMHHAIBHOE  3HAUYCHUC

koo uimenta nenenns K Bpioupaercs us psaga 107", rmen=0, 1, 2
U T. .

3HaueHue kod(punreHTa JEICHUS CBSI3aHO C
CONPOTUBJICHUSIMU BEPXHETO R; M HIWKHETO R, TUIeY ACIUTENS

COOTHOIIICHUECM .
R
KoDmx Ry (3.3.2)
U Ry +R,

X
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IIpy wWCHONB30BaHUM JEIMUTENS OT HUCTOYHHKA H3MEPSEMOTO
HanpspKEHUsI MOTPEOsseTCsl HEKOTOpas MOIIHOCTh, T. K. 4Yepes
JNENUTENb TNpoTeKaeT TOK. CrenoBareslbHO, TEPSETCS OAHO U3
OCHOBHBIX MPEUMYIIECTB KOMIICHCAIMOHHOTO METO/Ia W3MEPEHHUM.
YtoObl CcBECTH ATH MOTEPU K MHHHMYMY, OOIlEe COMPOTHUBIICHUE
aemutens R;+R, A0mKHO OBITH HAMHOTO 0OJbIIE, YEM BHYTPEHHEE
CONPOTHUBJICHUE HCTOYHHKA HW3MEPSIEMOr0  HAINpPsHKEHUS R, .
HUcnonp3oBanue JnenuTenss MNPUBOJUT W K HW3MEHEHHIO BHJIA
n3MepeHui. 3MepeHus, BBIMOIHSAEMBIE C TTOMOIIBIO IIOTEHIMOMETPA,
ABIIAIOTCSA NPAMBIMA. VICIIONb30BaHWE AEIUTENS] NPUBOAUT K TOMY,
YTO W3MEPEHHUS CTAHOBSATCS KOCBECHHBIMU. 3aBHCUMOCTb MEXKIY
U3MEpSAEMON BeJIIMYMHOM U, M MOKa3aHuAMU NoTteHuuoMerpa U,
MMEET BUJL:

R,
“TRO4R, T (3.3.3)

[TorpemHOCTh KOCBEHHBIX HM3MEPCHHH B pacCMaTPHBAEMOM Clydae
BBIUHCIIICTCS 110 (hopMyIie:

U U

2 2 2
AU AU AR AR
X = mor | ) =L ) =22 (3.3.4)
Ux UHOT Rl R2
AUHOT L34
rine —— — Ipeacia OTHOCHUTCIbHOU IMOIPpCIMTHOCTHU ITOTCHIHUOMCTPA,
UHOT
. AR AR,
onpecaCiEICMBbIN 110 €TO KJIACCY TOYHOCTH, a R J5! R — IpCaACibl
1 2

OTHOCUTEIIbHBIX IOTPEITHOCTEM BOCHPOMU3BEACHUS HOMUHAIBHBIX
3HAYEHUM COMPOTUBJICHHUS TJIEY JICJIATEIS.

Pa3paboTaHO HECKOJBKO THIOBBIX JJICKTPUYECKUX CXEM
MOTEHIIMOMETPOB  MOCTOAHHOTO TOKa. OJHAa W3 TaKUX CXEM
(ynpouieHHasi) npuBeneHa Ha puc.3.3.3. Mojenb MOTEHIIMOMETPA,
KOTOpasi  HCHOJIb3yeTcsl B paboTe, HMEET  aHAIOTMYHYIO
AIEKTPUUYECKYIO CXEMY.

B paccmarpuBaeMOM ~ MHOTEHIIMOMETPE  KOMIICHCHPYIOIIEE
HanpsHKEHUEe 00pa3yeTcs 3a CUET CJIOKEHUSI MaJCHUN HaNpsiKEHUs,

BO3HHMKAIONMX IpPH MPOTEKaHWH paboyero Toka I,  uepes
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U3MEPUTENBHBIE colpoTHBIeHUd R, u R, mepBoro KoHTypa H
pabouero Toka I,,, 9epe3 U3MepUTENbHBIE CONPOTUBICHUA R 1 Rg
BTOPOI'0 KOHTYpa.

Paboune TOKM CO34ar0TCA C€ IIOMOIIBIO BBICOKOCTAOMIBHBIX
BCITIOMOI'aTCIIbHBIX NCTOYHHUKOB ITUTAHUA B2 n B3 . 3HaUCHHUS BEJIUMYUH

paboYnMx TOKOB PETYIUPYIOTCS C TIOMOIIBIO PETYIUPOBOYHOIO

(13 + X _ 2
o o
“X 107’ “X 17’ “X 0’19’ “X 0’019’
R2 R4 R6 RS
\ 4 A\ Y \ i
| |
R1® RsC Ip,
R3 _| B2 R7 _| B3
‘6A 179
NN
‘6‘27’
‘6H37’

Puc.3.3.3 Cxema moTeHIIUOMETPA MOCTOSIHHOTO TOKA

pesucropa R; B IepBOM U peryJaupoBOYHOro pesucropa Ry BO

BTOPOM KOHTYpe. PerynupoBKy BBIIOJIHSAIOT 0 T€X IIOP, IIOKA MTaJICHHUE
HaNpsDKEHUs, BO3HUKAIOIIEE MPHU MPOTEKAHUU padO4YMX TOKOB Yepe3
yCTaHOBOYHBIE comnporuBiaeHuss R; u R, He craner paBHbiM D/IC
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HOpMalbHOro 3nemeHTa. [‘aneBaHomerp (I7), KOTOpPBIM CIyKHAT B
KaueCcTBE MHAMKATOpA HYJS, BKIIOYAETCS B LIENb IEPBOrO KOHTYpa C
MOMOIIIBIO KHOTIKK « A I» a B Lenb BTOPOro — ¢ MOMOIIBIO KHOIKH
«A 2». Ilpm wu3MepeHuHM Heus3BeCTHOro HampsbkeHns U,

raJIbBAHOMETP BKJIKOYAETCS KHONKOU B3.

Beicokass TowyHOCTh BocmpousBeneHuss OC HOpMalbHOrO
AJIEMEHTA, BBICOKAs TOYHOCTh M TEMIlepaTypHas CTaOMIbHOCTh
HCIIOJIb3YEMBIX PE3UCTOPOB, BBICOKAs CTaOMIILHOCTh
BCIIOMOTaTEJIbHBIX VCTOYHUKOB NIATAHUS CHOCOOCTBYIOT
JOCTUKEHHIO BBICOKOM TOYHOCTU NU3MEPEHUM.

4. OIIMCAHUE JIABOPATOPHOI'O CTEHJA

JlaGopaTopHBIM CTEHA NPEACTABISICT COOOM IEPCOHAIBHBIN
KOMITBIOTEpP, Ha paboueM CTOJe KOTOPOTO PACIOJIONKEHBI MOJEIU
MOTCHIIMOMETPA, Mara3uHa CONPOTUBICHUHA W HCTOYHHMKA IMUTAHUS

YUII (puc. 3.3.4).

o) o e
8 £ 83 GOC0 HO
R Ce 750u z50m R T n fipaiinndic e
PABOUHA TOK MPH

JVJ) 0000

M Moyl oovil
Co HUE TUH

H3 T BN EBM CETH

(I

1E1  1E+0

YHuBepcanbHbid MCTOHHUK NMUTaHWA o M2 MO 1 fm¥ A Ry JRn Omen
0-15 %

s R

i At NMNABHO

*10 Om(mv) %1 Om{mi) 0.1 Om(mv) %0.01 Omimy)

Puc. 3.3.4 Bug skpana 1abopaTOpHOTO CTE€H/1a NP MPOBEIACHUN
pabotsr Ne3.3.



Cxema TOAKJIIOYEHMS] TOTEHIMOMETpA ISl  pacUIUpPEHHUs
MPEICIIOB U3MEPEHUN NPUBEICHA HAa puUc.3.3.5.

[Tpu BeIMOHEHUH PaOOTHI MAHUITYJISILIUSL OPTaHAMHK YIIPABJICHUS
CpEICTBAMU M3MEPEHUNA M JPYrUX YCTPOWCTB MPOU3BOJUTCS C
MTOMOIIBI0 MBIIIM B TAKOM K€ MOPSAJIKE, KaK 3TO MPEAYCMOTPEHO MpHU
paboTe ¢ peabHBIMU MPHUOOPAMU M YCTPONCTBAMMU.

Jlenvrenn
HATINSIKEHUS
" @ .R'ﬂ] R'ﬂ2. .vv+vv
YUII
K19 [TorenunomeTtp
n_n . ' . "on

Puc. 3.3.5 Cxema 3J1eKTpUUECKOTO COSAMHEHUS TPUOOPOB
IIPY BBIMIOJIHEHUU PAOOTHI

IIpenen momyckaeMoro OTKJIOHEHUS JIEMCTBUTEIbHOIO 3HAYCHUS
COINPOTUBJICHUSI Mara3uHa OT HOMMHAIBLHOTO 3HAYE€HUS B MPOIEHTAX
ompeaensaeTcs no Gpopmyie:

AR _ + 0.02+0.000002(&—1j : (3.3.5)
R R

rae R — HOMMHanbHOE 3HAau€HUE BKIIOYEHHOI'O CONPOTUBIICHUS B
omax,a R =11111L110 Om.

YHUBEpCAIbHBIN HU3MEPUTENBHBIN MPUOOP MpeaHA3HAYEH IS
W3MEPEHUS COINPOTUBJIECHHUM, MOCTOSHHBIX JJIC W HanpsokeHul u
MOBEPKH TEIJIOTEXHUYECKUX mHpuOopoB. Kitacc TouHOCTH mpuOOpa
IPA HUCIIOJIB30BAHWM B KAYECTBE MOTEHIIMOMETPA MOCTOSHHOTO TOKA
0,05. Inana3on nsmepenus IJ1C 1 HanpsKEHUM MPU UCTIOJIb30BAHUN
npubopa B KaudectBe moTeHimomerpa or O mgo 111,10 wmB.
PerynmnpoBka KOMIICHCHUPYIOIIETO HANPSKEHUS  OCYIIECTBISACTCS
CTYIICHYaTO  YEThIPbMA  JCKAJHBIMH  IEPEKIIOYATEIIMUA  C
MMHUMAaJbHBIM 11arom jauckpetHocty 0,01 mMB (xkontyp I - 10
cryniener o 10 mB u 10 ctynenent o 1 MB, kouTyp Il — 10 cTtyneneu
o 0,1 mB u 10 cryneneit mo 0,01 MB). IIpu ucnonb3zoBanuu npudopa
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B KAyeCTBE NOTEHIMOMETpa TpeAesa JIOMYCKaeMOW OCHOBHOU
MOTrPEIIHOCTH, BBIPAKEHHBIH B BOJbTAX, CJIEAYET OMNPEACIATH IO

dbopmyie:
AU, =+5-107*x(0,01+ U, ), (3.3.6)
rac UHOT - IIOKAa3aHUC IMOTCHIMOMCETpPA, BBIPAKCHHOC B BOJIbTAaX.

4. PABOYEE 3AJIAHUE

1. MHW3yuure onucanue pabdOThI W  PEKOMEHJIOBAHHYIO
JuTepaTypy. 3allyCTUTE MNPOrpamMMy-000JI0YKy  J1aDOpaTOPHOTO
npakTukyma, HaxkaB KHONKy RUN (“crpenka HampaBo” B JI€BOM
BEpXHEM YIIy OKHA NpOrpamMMbl), U BBIOEpUTE  JIAOOPATOPHYIO
padotry Ne3 «l3MepeHHe TMOCTOSSHHOTO HANpPSDKEHUS METO0M
KOMIIEHCAIluW» B rpynmne pador «M3mepeHue >IEKTpUYECKUX
BEJINUUH.

2. Ilpu HEOOXOAUMOCTH €IIle pa3 MOYUTANWTE ONMHMCaHHuE PAOOTHI,
OTBETBTE Ha BONPOCHI KOJUJIOKBUYMa W TOJYYUTE JONYCK K
BBITIOJIHEHUIO pa0oThl. [locie cnaun KoanokBuyMa Ha pabodyeM CToie
ABTOMATUYECKN TMOSIBUTCS OKHO JjuieBol maHenn BII u  okHO
71a00paTOPHOrO KypHana, co3JaHHoro B mporpamme MS Excel. B
7a00paTOPHBIM JKypHAjl B IIPOIECCE BBIMOJHCHHUS PaOOThI OymyT
BHOCHUTHCS JTAHHBIE, HEOOXOAUMBIE ISl TTOCIICAYIOIIETO COCTaBICHUS
oT4eTa.

3. IlpurotoBpTe K pabOTE NPOBEPEHHYID HA OTCYTCTBHUE
BUPYCOB, OT(POPMATUPOBAHHYIO 3,5-TIONMOBYIO JUCKETY M BCTaBbTE
€€ B JUCKOBO/I.

4. N3yunute opraHbl YNpaBJICHUS, HAXOMAIIMECS HA TEpEaHEU
naHen  nopubopoB. Ha  nuieBod maHenw — MOTEHUUOMETPA
PaCIIONIOKEHBI:

Ha onuueBodl mnaHeld YHUBEPCAIBHOIO H3MEPUTEIBHOTO
npruOopa pacroI0KEeHBI:

- TaJIbBAaHOMETD,

- PYYKH ISATHICKAIHOTO Mara3uHa CONMpPOTUBIICHUH,
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- KHOIIKM BKJIIOYEHHUS 4yBCTBUTEIbHOCTH rpubopa M (rpy6o) u
Y (TO4uHO),

- pyuku M (rpy60), Y (TouHO) perynaropoB «Paboumii TOK»
MOTEHLIMOMETPA MEPBOTO 1 U BTOPOTO 2 KOHTYPOB,

- KHONMKHU poja pabor A1, A2 (ycraHoBka pabodnX TOKOB B

IIEPBOM M BTOPOM KOHTYpax), Iy (u3mepenue), «I1» u apyrue,

- KHOIIKM BBIOOpa BCTPOCHHBIX WJIM HAPYKHBIX: HOPMAJIBHOTO
anemenTa «HO», ranpBanomerpa «I'», 6atapen moreHrometpa «bI»
1 Ipyrue,

- kHomnka «CETby» BkiItoueHUs: NUTaHUus Nprudopa OT CETH,

- kHomka «OTKJI»,

- 3KUMBI «-», «MB», «B» mis noaxkimouenus udmepsimon IJ1C
WJIN HanpsDKeHUs X.

Ha nuneBont manenn Mara3uHa CONpOTHUBIICHUN PACTIONOXEHBI:

- PYYKH BOCBMHUJEKATHOTO MTEPEKITI0YATEN CONPOTUBIIEHU,

- 32KUMBI TUTSI TIOKJTFOYEHUS MpUOopa B AJIECKTPUUECKYIO
cxemy «Ki.1», «Ki.2», «Ka.9».

Ha nuuesou nmanemu YUII pacrionoxeHsr:

- TyMOJIEp «CE€Th)» BKIJIFOUEHUS MUTAHUS IPUOOPA OT CETH;

- TymOJlep  TIEpEKIIOYECHMUS  JUana30HOB  BBIXOJIHOTO
HANPSKCHUS;

- pyYKa IUIAaBHOW PETYIUPOBKU BBIXOJHOTO HAMPSKEHUS;

- UHJIUKATOP YPOBHS BBIXOJIHOTO HAIPSKCHUS.

5. IIOPAJOK BBIITOJIHEHUS PABOTDI

1. IToaroToBBETE MOAEIIH MOTECHIIHOMETpPA K padoTe.

1.I. Haxwmure «kHonky «CETb» mis8  noaxmrodeHus
MTOTEHIIMOMETPA K CETH.

1.2. Haxwmwute kHomky «II» — mpubop mnepeisier B pexum
MMOTCHIIMOMETPA,

1.3. Haxmure xHomku «I», «bll», «HD» — k cxeme
MTOTEHITMOMETPa MOJKJIIOYATCS BCTPOCHHBIC TaJIbBAHOMETpP, OaTapew
MMOTEHIIMOMETPA U HOPMAaJIbHBIN 3JIEMEHT COOTBETCTBEHHO,
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1.4. nHaxMmuTe KHONKY Al — rajbBaHOMETp MOJKIIIOUUTCA B
LIETb IIEPBOTO KOHTYPA,

1.5. VcranoBute pabouuii TOK MEPBOrO0 KOHTypa, IJIs HEro,
Bpaimasi pydku «paboduii Tok 1» m «pabouuii TOK 2» BHayaje IMpH
HAKAaTOM KHOIKE |, a 3aTeM MpU HAXXaTOUM KHONKE 2, YCTAaHOBUTE
CTPEJIKY TAIbBAHOMETPA HA HYJIEBYIO OTMETKY,

1.6. Haxkxmute KHONKY A2 — TaJdbBaHOMETP MOJKIIOYUTCA B
LIETTh BTOPOT'O KOHTYPA,

1.7. YcranoBute pabouumii TOK BTOPOrO KOHTYpa, ISl YEro,
Bpammas pydku «paboumii TOK 1» m «pabounii TOK 2» BHaJalle MpH
HAKAaTOM KHOIKE |, a 3aTeM MpU HAXAaTOU KHONKE 2, YCTAaHOBUTE
CTPEJIKY TaIbBAaHOMETPA HA HYJIEBYIO OTMETKY.

2. YcranoBuTe TyMOJIep nepekatoYeHus noaauana3zonos Y NI B
nonoxkenne «0-15 B», a peryasitop BBIXOOHOIO HAMNPSIKCHUS B
KpalHee JIEBOE TMOJIOKEHME MW BKIIOYATE WCTOYHHUK. Bpamas
perynsaTop, yoeauTech B TOM, 4TO MoOKa3aHus Ha mHaukatope YMUII
M3MEHSIOTCS. BEpHUTE pErynsaTop B KparHee JIEBOE MOJIOKEHUE.

3. VYO6eaurech B TOM, UTO TMEpEKIOYATEINd MarasuHa
CONPOTUBIICHUN MOIrYT OBITb YCTAaHOBJEHBI B  BBIOPAaHHOM
MTOJIOKEHUU.

4. B cinywyae ecad XOoTs Obl OJHA M3 MOJACIEH OKaXKETCS
HEpabOTOCIIOCOOHOM, 00OpaTUTECh K MPENoAaBaTENIO.

5. H3meppTe ¢ NOMOIIBIO ITOTEHUMOMETpA HAIPSKEHUE Ha
Bbixoae YMUII.

5.1. Paccuwralte = CONPOTHUBJICHHUS  IUIEY  JICIHATEIS,
cootBeTcTByIOmMMKe Kodddumuenty aenenuss K=1:100 u ycranoBute
ATH 3HAYECHUS HA MOJEIIH JETUTEIIA.

5.2. Opuentupysce Ha unHaukarop YMWII, yctaHoBuTe Ha €ro
BBIXO/IC HAIPSKEHUE, PABHOE IIPUMEPHO 2 — 3 BOJIBTAM.

5.3. U3MepbTe C MOMONIPKD MOTEHIIMOMETPA HANPSIKECHUE HA
BBIXO/IC JICITATEIS.

J171s1 BBITIOJTHEHUST M3MEPEHH I HEOOXOTUMO:

- HA’KaTb KHOIIKY I ;
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- HaxaThb kHonky M (rpy6o) u, Bpamas pydkH HeKaJHBIX
nepekmtouarenet «x10 Om(MB)» u «x1 Om(MB)» ycTaHOBUTH
CTpEJIKY rajJbBaHOMETPA HA HYJIb;

- HaXaThb KHOMKY Y (TOYHO) W, Bpam@as Py4YKH JEKaTHBIX
nepekmtouarenen  «x0,1 Om(MB)» u  «x0,01 Owm(MB)» onste
YCTAHOBUTH CTPEJIKY raJIbBAHOMETPA HA HYJIb.

3HaYEHUE M3MEPEHHOIO HAMPSIKCHUS B MUJUIMBOJbTaX OyAeT
PABHO CyMME€ IMOKa3aHUM JEKaI.

Tabmuma 3.3.1
N3mepenue Hanpsxkenus Ha Bbixone YUII ¢ momorpro
IIOTEHIIMOMETpa 1 JAenuTens ¢ kodddunueaTom aencaus 1:1000.

m | AlGcomotHas | OtHocutensHas | [lorpemHoct

= MOTPEIIHOCTD, | IOTPEIIHOCTh, % | b U3MEPEHUH

S
2 o < < o - =S

= = < N

=3 | § |z 5 | & 3 : 5
S d = 2 = = 2 = = = = &
2 2 S S S g T S 3 > 2
o = = = O = = O = o) S =
= Z 5 | =5 = S 5 S = o 2

I = 3} o O =

5 ) == ) =al = 2 S)

B e ) = ) O

Q o e o o <

= = 7 = 4

5.4. 3anumure B JIA0OPATOPHBIM  JKypHall  MOKAa3aHUS
oTeHIIMoMeTpa 1o ¢hopme, mpuBeeHHON B Ta0buIe 3.3.1.

6. IloBTOpuTEe H3MEPEHUSA, B COOTBETCTBUU C MPEALIAYIIAM
MYHKTOM 3aJIlaHUsl TPU TATH PA3JIMYHBIX MOJIOKECHUSIX PEryJIsiTopa
BbIxogiHOTO Hanpspkenus Y UL [Ipu BeiOope mosiokeHus peryisaTopa
cienute 3a TeM, 4ToObl nHaukaTop YUII mokaseiBan He 6osee 10B.

7. Haxxmute kHonky CTOIL

8. Coxpanute (Qaiia 1adbopaTopHOTO KypHaida Ha AUCKETE MO
OpUTHHAJIbHBIM UMEHEM.
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6. OOOPMJIEHUE OTUETA

IIpu odopmieHnn maboOpaTOPHOTO OTYETAa HEOOXOIUMO
MOJTHOCTHIO 3aIMOJHUTh HMEIONIYIOCS B PACHOPSKEHHH CTYAEHTa
Ta0JIMITY, HAXOJAIIYIOCS B JJADOPATOPHOM KypHaJie.

[ToMmumo  3amoigHEeHHONW  TAOMWIBI B OTYETE  JOJDKHBI
COZEPKAThCS:

- CBEJICHHUS O 1IEJIM U MOPSIJIKE BBITIOIHEHUS Pa0OTHI;

- JTAaHHBIE O XapaKTEPUCTUKAX UCTOJIb30BAHHBIX PHUOOPOB;

- DJIECKTPUYECKUE CXEMBI;

- TpPUMEpPBl PACUETOB, BBIMOJHIBIIUXCS TIPU 3aMOJIHEHUU
TaOJINII;

- TpaduKu 3aBUCUMOCTH aOCOJIOTHOW W OTHOCHTEIBHOM
MOTPEMIHOCTEX  U3MEPEHUM  OT  pe3yjbTraTa MU3MEPECHHH, C
BBIJICJIEHHBIMU HA HUX TTOJIOCAMHU JIOMYCTUMBIX IMOTPEITHOCTEH;

- BBIBOJIBI 10 pe3yJIbTaTaM MpojieiIaHHON pabOThI.

7. KOHTPOJIbHBIE BOITPOCHI

1. OObscHHTE, B YeM 3aKJIIOYAIOTCS H3MEPEHHUS METOJ0M
HEIMOCPEACTBCHHOM OLICHKM M CpaBHEHHA ¢ Mepou. Kak 3T MeTojbl
PECAN3YIOTCS ITPU U3MEPEHUU TTOCTOSIHHOTO HANPSIKECHUS !

2. OObsicHUTE, B 4YE€M 3aK/IIOYAIOTCSl MPSIMbIE U KOCBEHHBIC
n3MepeHus. Kak BBIYHCISIETCS TOTPENIHOCTh M3MEPEHUHW B OTHX
ciaydasix?

3. OOBSICHUTE YTO TaKO€ HWHCTPYMEHTajlbHas (IpuOOpHas)
COCTABJIAIOIIAS  MOTPEIIHOCTA  u3MepeHud. Kak  BBIUHACIUTH
MpUOOPHYIO COCTABJISIIOLIYIO TOrpemHocTu? Yemy oHa paBHA ISt
UCIIOJB30BaHHBIX B paboTe MOTEHIIMOMETpa M  MarasuHa
COIPOTHUBJICHUM ]

4. OOpsicHHTE, B 4YE€M 3aKJIO4YaeTcs  MeTogudecKas
COCTABJIAIOIIAS  MOTPEIIHOCTA  u3MepeHuu. Kak  BBIUHACIUTH
METOIMYECKYI0 COCTABIMIOMIYK) TMOTPEIIHOCTH IIPU HU3MEPECHUU
MOCTOSIHHOTO HampsbkeHus? Kak yMEHbIIUTh €€ BIHWSHUE HAa
pe3ynbTaThl n3mMepeHus 3HaueHus DJ1C u HanpsKeHus?
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5. Kak BBIYMCIWTH MOrPENIHOCTh HM3MEPEHUN NpPU HAIUYUU
pUOOPHON U METOJIUUECKON COCTABJISIFOIINX MOTPENTHOCTH?

6. OObsicCHUTE  TPUHUMI  JCUCTBUS U YCTPOMCTBO
MOTEeHIIMOMETpa (KOMIIEHCATOpa) IOCTOSHHOrO ToKa. KakoBbl
OCHOBHbBIE UCTOUYHUKH €70 MOTPEIIHOCTH ?

7. B Kakux ciydasix Mpu U3MEPEHUU MOCTOSTHHOTO HAPSIKEHUS
MCTOJIb3YIOTCSI KOCBEHHBIE U3MEPEHUS?
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