JTabopaTtopHasn pabota Ne 4
NCCNEOOBAHWVE BbINMPAMUTENbHbLIX BOJIbTMETPOB

1. LEJTb PABOTHI

1.1. U3yuuth ycTpOCTBO, IPUHIUI ACHCTBUS, CXEMBI IOCTPOECHHMS, XapaKTEPUCTUKHU
Y METOJbI KOPPEKIIMU YACTOTHON ITOIPEIIHOCTH BBIITPSMUTEIIBHBIX BOJIBTMETPOB.

1.2. TIlomy4yuTh NPAKTUYECKHME HABBIKM B IIOCTAHOBKE JOKCIIEPUMEHTa 11O
IpPEUIOKEHHOM MporpaMMe, HayuduThCS TPAMOTHO TPOBOJIUTH aHaIM3 U 00pabOTKY
pEe3yJIbTaTOB UCCIIEIOBAHUM.

2. KPATKUE MNMOACHEHUWA K PABOTE

Bricokass 4yBCTBUTENBHOCTh, TOYHOCTh, Majo€ MOTPEOIEHNE MOITHOCTH BBITOJIHO
OTJIMYACT MArHUTOSJIECKTPUUCCKUE MPUOOPHI OT APYTHX JIICKTPOMEXAHHUYECKHX TPHOOPOB
AQHAJIOTMYHOr0 HazHayeHus. OJHAKO HEMOCPEICTBEHHO OHU MPUTOJHBI TOJBKO B ILIEMSIX
MOCTOSIHHOTO TOKa. JlJi TOro, 4YTo0bl MCMOIb30BaTh JOCTOMHCTBA MAarHUTORJIEKTPUUECKUX
MEXaHU3MOB IPU U3MEPECHHSIX B IEMSAX MEPEMEHHOTO TOKA, HEOOXOIMMO MPEABAPUTEIHHO
npeoOpa3oBaTh NEPEMEHHBII TOK B IOCTOSIHHBIM.

B kauectBe mnpeoOpaszoBareneii MEPEeMEHHOIO TOKAa B IOCTOSIHHBIA HCIONb3YIOT
sbINPAMUMETIbHbIE, MepPMOdIeKmpuieckue npeobpazosamenu, a Takxke npeobpazosamenu
Ha 2]IeKMpPOHHbIX dleMenmax (DJACKTPOHHBIX JIAMIMax, TPAH3UCTOpaX, HMHTErPaIbHBIX
MHUKpPOCXeMax M T. I.) B COOTBETCTBHM C OJTHM pa3iHyaloT 6blnpiMUmMebHble,
mepmodieKmpudecKkue u 2J1eKmpoHHble NPUbopbL.

2.1. OOmme cBegenus. l3Mepsiemoe TMepeMEHHOE HAMPSHKEHUE OOBIUHO
OIICHUBACTCS CIEAYIOIIMMHA TapaMeTpaMy: MTHOBEHHBIM, AaMIUTUTYJHBIM, CPEIHHM,
CPEIHEBBITIPIMIICHHBIM U JICUCTBYOIIUM 3HAYCHUSIMH.

Amnaumyonoe snavenue (ammmutyaa) U, wusMmepsemoro HanpsokeHus U(t)
ompenensieTcss Kak ero HaubOosbliee 3Hauenue 3a nepuony T (puc.l,a). s
HECUMMETPUYHOTO OTHOCHUTEIILHO HYJSl HAlpsOKCHUS BBONAT TIOHATHE  HNUKOBHIX
omxnonenuti BBepX Upy u BHU3 Uy (puc.1,0). Cpeonee 3nauenue HaNpsHKEHUS B 3TOM
ClIy4ae 3aluieTcs Kak

17
Uee = ?jU(t)dt (1)
0
Cpeonesvinpsimaennoe suavenue Ucg,y (puc.1,B) ompenenserca Kak IIOCTOSHHAs
cocrapJstonias HanpspkeHus: U(t) mocie ero BeIpsMIICHUS:

1 T
Ucps = ?l\U(t)\dt )

JInst HampspKEeHUsl OHOM TOJIIPHOCTH CPeJHEe M CPaJHEBBINIPSIMICHHOE 3HAYCHHS
paBHBL. J{71s1 pa3HOMONSPHBIX HAMPSHKECHUN 3TH 3HAYCHHSI MOTYT CYHIECTBEHHO OTIMYATHCS
apyr ot Apyra. Tak s uucto rapMonudeckoro HanpsokeHus Ugpy =0, a Uy = 0,637U,,.

eticmeyrowee (3ghghexmuenoe) 3nauenue HarnpspbkeHust U olleHUBaeTcsl 1o
CPEIHEKBAAPATHICCKOMY 3HAUYCHHIO KaK

34



— 1T 2
U= ?V([U (t)dt (3)

t Mexny amnaumyouvim, Oeticmgyiowum U
CpeOHeBbINPAMICHHbIM 3HAUCHUSAMH HaNPSHKCHUS
omnpeeneHHoN (GOpMbI MOTYT OBITh YCTaHOBJICHBI
a) CBSI3M Uepe3 Koadduyuenm amniumyosl
ka = Um/ anbqb
_ U Ko3ghhuyuenm ghopmol
kf: Uad)d)/ Ucp.@. (4)
Un 3HaueHus K03 HULIUEHTOB TUTSt
HANPSOKEHUH pa3inuuHol (OpMBI TPUBEICHBI B
$ U, Tabi. 1.
B COOTBETCTBUU  C  HU3MEPSIEMbIM
T napamMeTpom HATPSDKCHUS pa3Iu4aoT
80JIbMMeEmpbl AMNAUMYOHO020 (nux06020),
CcpeoHe20,  CPeOHeBbINPAMAEHHO20 U Oeli-
cmeyiowe2o (3gghexmuenozo) snaueHuil.

Ucr. B mamHo¥t  mabGopatopHoii  pabote
""""""""""""""""" paccMaTpUBarOTCS BBITIPSIMUTEIIbHbBIE
t BoJBTMETPBI CpenHEero (CpeaHEBBITPSMIIEHHOIO)
3HAYCHHWH, KOTOpBbIE  MPEICTABIAIOT  COOOM
COUYETAaHUE BBINPIMHUTEIBLHOTO MpeoOpa3zoBaTes
M MarHuTORJEKTPUUECKOrO0  MeXaHu3Ma C

OTCUETHBIM YCTPOUCTBOM.

B Ka4ecTBe BBITIPSIMUTEITBHBIX
npeoOpazoBaTeliell B 3TUX MPUOOpaX UCTIONB3YIOT MPEUMYILECTBEHHO MOJIYTPOBOIHUKOBBIE
muonbl  (TepMaHueBble WM KpeMHueBbie). Haumbombinee pacnpocTpaHeHUE TMOTYYUIH
TOYEYHBIE KPEMHHUEBBIE TUO/IbI, KOTOPBIE UMEIOT MayI0 COOCTBEHHYIO €eMKOCTh (HECKOIBKO
nukodapaa) U MOryT paboTaTh B IIMPOKOM Juarna3oHe 4acTtoT - oT Huskux (0-50) mo
BBICOKUX (104-105) I'epu. HepmoctatkoM  MOIynpOBOJHUKOBBIX — JTUOJOB,  Kak
BBIIPSIMUTENILHBIX ~— MpeoOpa3oBarenieii,  SBISETCS  HEJIMHEHHOCTh  BOJBTAMIEPHOU
XapaKTEepPUCTUKH, €€ HeCTaOMIBLHOCTh BO BPEMEHHM M 3aBUCUMOCTH OT TEMIEpaTyphl H
9aCTOTEHI.

BoeimpsimuTenbHble  CBOMCTBA  JHMOAOB  XapaKTEpU3YIOT  Ko3ppuyuenmom
8LINPAMACHUS

Puc.

k _ IHP _ ROEP ( 5 )
B - s
IOEP RHP
rae [np u 105p - TOKH, IPOTCKAOIINEC 4YCPE3 OAUOA COOTBCTCTBCHHO B IIPAMOM H
O6paTHOM HaIpaBJICHUAX, a Rnp u R05p - COOTBETCTBCHHO IIpAMOC H O6paTHOG

CONPOTHUBIICHUS AUOJA.

3naueHne k,  3aBUCHT OT MPUWIOKEHHOTO K JUOLY HAMPSDKCHUS, YaCTOThI
MIPOTEKAIIEr0 TOKAa M TEMIIEpaTypbl OKpy»Karolueil cpenpl. OH HEBEIUK NPU MAJIbIX
3HAYEHMAX HaIpsDKEHUs (MEHbIE JECATHIX JOJe BOJIbTa), HO OBICTPO BO3pacTaeT Hpu
MOBBIIICHUU HAMIPSIAKEHUS.
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B paboueii oOnacTu HampsOKeHUH, YacTOT UM TeMmMmeparyp Ko3(pQUUIUEHT
BBINPSIMJICHUS] AUOJ0B PaBEH 10%-10°, CrnemyeT OTMETUTh, YTO 3aBUCUMOCTh KOd(puIiineHTa
BBINPSIMJICHUST OT BBILIENEPEUHUCICHHBIX (AKTOPOB, a Takke OT (OpPMBI KPUBOU
U3MEPSEMOI0 HAIPSHKEHHSI MOKET MPUBECTH K 3HAYUTENbHBIM MOTpeIHOCTAM. CHMKEHUE
NOTPEIIHOCTEN OOBIYHO MPOM3BOAMTCS IYTEM BKJIIOYEHHUS TEMIEPATypO-YaCTOTHBIX
KOPPEKTUPYIOLIUX 3JIEMEHTOB B IIEMH MpUOopa.

B BBIIpAMUTENBHBIX BOJBTMETPAX CPEIHEBBINPSIMIICHHBIX 3HAYEHUN HCIIONb3YIOT
OJIHO- U IBYXIOJYNEPUOJAHBIE CXEMbI BBIIPSIMIICHUS.

Ry U $ Un t
VD2 7K VD1 Y/
U
Ri | | R C) i lcp
oo N\ ™ t
a) 6)

Puc. 2. [IpuHnunuanbHas cxemMa U BpeMEHHBIC TUarpaMMBbl BBITPSIMUTEILHOTO
BOJIbTMETPA C OHOIOJIYTIEPUOTHBIM BHIMPAMICHUEM:
R, - comporuBieHne 1060aBOYHOTO PE3UCTOPa, R, - COMpOTHBIIEHNE H3MEPUTEITHHOTO
MexaHu3Ma, I, - cpesiHee 3HaYeHHe BHIPSMIIEHHOTO TOKa, R, - conpoTuBnenune
CHMMETPHUPYIOIIETO PE3UCTOPA.

[Ipu ucnonb30BaHUU CXEMbI OJHOIOJIYIEPHUOIHOTO BBIIpSAMICHUS (pHUC.2) yepe3
U3MEPUTENbHBIM MEXaHU3M MPOXOJUT TOJBKO OJHA IOJIyBOJHA IEPEMEHHOr0 TOKa, a
obOpatHas - yepe3 quoa VD2 u pesuctop R;.

Henp u3 quona VD2 u pesucropa Ry = R, ncnons3yror 1uisi BbIpaBHUBaHUS 00€UX
MOJIYBOJIH TOKAa B LIEMHM MCTOYHUKA MEPEMEHHOTO HAIPSDHKEHUSI U JJIs 3allUThl OCHOBHOTO
nuoaa (VD1) oT BO3MOYKHOTO JIEKTPUUYECKOTO MPOo00si 0OpaTHBIM HAIPSYKEHUEM.

[Ipy  uCMONB30BAaHUM  CXEMbl  JIBYXIIOJYNEPUOIHOTO  BbIIpsiMiieHUs  (puc.3)
BBINIPSIMIICHHBIN TOK TPOXOJUT Yepe3 HU3MEPUTENbHBIA MEXaHH3M B 00€ TIOJYBOJIHBI
neproja. YyBCTBUTEIBHOCTh 3TOM CXEMBI BBIIIE, YEM Opeablayle. B aToi cxeme nuomabl
VDI1-VD4 nomxHbl UMETh OJIMHAKOBBIE TAPAMETPHI.

I'panyupoBka mIKam BBIIPSIMUTENBHBIX MPUOOPOB, KaK MPABUIIO, MPOU3BOAUTCS B
cpeaHuX (CpeIHEBBINPSAMIICHHBIX) 3HAUCHUSIX CUHYCOMJAIbHBIX TOKOB WJIM HAMPSKEHUI.
Opnako B MpakTUKE M3MEPEHMI dYalle Ba)XHO 3HATh HE CpelHee, a JACHCTBYIOIEe
(@ dexTuBHOE) 3HAUEHHWE H3MEPSIEMOTO TOKa WM HampshKeHUsA. B 3TOM ciydae IIKassl
TaKUX BBIIPSIMUTEIBHBIX MPUOOPOB TPAAyUPYIOT B AeHcTBYROIMX (I9PPEKTUBHBIX)
3HAUYCHUSX CUHYCOMJAJIBHOIO TOKAa WJIM HANpsDKEHUS MyTEM BBEACHUS MPHU TPayupPOBKE
koaddurmenra popmsar (ke=1.11).

[Ipu n3mepeHun nepeMeHHbIX TOKOB WM HaNpsDKEHUH, opMa KOTOPBIX OTINYAETCS
OT CHUHYCOMIaJIbHOM, BO3HUKAET CUCTEMATHUECKasl MOTPELIHOCTb.
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Puc.3. Cxema BBIIPSIMUTENBHOTO BOJIBTMETPA U BPEMEHHBIE JUarpaMMbl HATIPSKEHUS U
TOKa IPH JBYXIOJIYTEPUOAHOM BBIIPSIMIICHUH.

[IIkasia BEITPSIMUTENBHBIX BOJIBTMETPOB, BCIIEICTBUE HETMHENHOCTH BOJIBTAMIIEPHOM
XapaKTEePUCTUKHU JIMOJAOB, B HayalbHOW YacTH HECKOJBKO cXkaTa, HO, HauumHasg ¢ 10-15%
JUIMHBl HIKaJdbl HMEET IIPAKTUYECKM pPABHOMEPHBIM Xapakrep. Jlnd nuHeapusauuu
BOJIbTAMIIEPHOM XapaKTEPUCTUKU IHOJOB MPHUMEHSIOTCS TaKue CIOCOObl, KaK BBEICHHE
peXHMa 33JaHHOIO TOKa, YJYYIIEHHWE KIIIOUEBBIX CBOWCTB BBIIPAMUTENBHBIX IIEMEH,
cMenieHre pabodeil TOYKM Ha JIMHEHHBIM y4YacTOK XapaKTEpUCTHKU Ouon0B WU T.A. llpu
mo0oM  criocobe  nmuHeapu3anuu  (QYHKIMH  TpeoOpa3oBaHUsl  BBITIPSMUTEIBbHBIX
npeoOpazoBaTeneil CpeAHMX 3HAYEHUH OJIHOBPEMEHHO YMEHbBILIAETCS TeMIlepaTypHas
MOTPELIHOCTh U MOTPEIIHOCTh, 00YCIIOBIEHHAs! HECTAOMIIBHOCTBIO TUOJIOB.

Jlist pacimpenus IpeiejoB U3MEPEHUS BOJIBTMETPOB 110 HAMPSKEHUIO HCIIONb3YIOT
N00aBOYHBIE  PE3UCTOPBI, 3HAYCHHS]  CONPOTUBIEHUH  KOTOPBIX Ui  OAHO- M
JBYXIOJIYTIEPUOJHBIX CXEM BBIIPSIMIICHHUS] ONPEIEISAIOT COOTBETCTBEHHO W3 CIEMYIOLIUX
BBIPaKCHUM.

m m
R, =RM(2kf—1j (), R, =Rm(kf—1j ),

rnem = U/ Ug,,, U - neiictytomee 3HaueHue mmepsiemoro HanpsokeHus, Ugp y = Lop y Ry

- HOMMHAJIBHOE CpEJHEE 3HAYEHHE HANpsDKEHUs HA W3MEpUTENIbHOM npubope mpu lg,y -
HOMHWHAJIBHOM CPEJTHEM TOKE depes3 mpuoop.

Jlocmouncmeamu  8bINPAMUMENbHBIX — BOLMMEMPOS  SIBISETCS  OTHOCUTEIIBHO
BBICOKAsi YYyBCTBUTENBHOCTh Mo HampspkeHuto (0.15-0.2 B), wmanoe coOGcTBeHHOE
noTpedyieHre MOIIIHOCTH, IMUPOKHUI YacTOTHBIN nuamna3oH. K HemocTaTkaM 3TuX mpubopoB
CIE€AyeT OTHECTH HEBBICOKYIO TOYHOCTh (Kjacchl To4yHOCTH 1.0-2.5) M 3aBUCHMOCTH
MOKA3aHUI OT OPMBI KPHBOW MU3MEPSIEMOTO IMIEPEMEHHOTO TOKA WU HATPSHKEHUS.

3. KOHTPOIJIbHbIE BOINPOCHI

3.1. Ha3BaTh oCHOBHBIE BUJIbI IPeOOpa3oBaTeieii MEPEMEHHOTO TOKA B MTOCTOSHHBIMH.

3.2. KakuMH OCHOBHBIMHU MTApaMETPaMH OLIEHUBAIOT IEPEMEHHbBIEC HATIPSIKEHUS ?

3.3. Jlatb omnpeneneHus CpeIHEMYy U CpPEOHEBBIIPSIMICHHOMY 3HAYEHUSIM
NEPEMEHHOIO HAIPSKEHUS.

3.4. UTo NOHUMAIOT MO/ JEUCTBYIOIIMM 3HAYEHUEM NIEPEMEHHOIO HANIPSKEHUS?
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3.5. Jlatp ompeaeneHuss KodppuuueHTam aMIUIMTYIbl U (GOPMbI MEPUOIUYECKUX
byHKIUH.

3.6. Ha3BaTb OCHOBHBIE HEIOCTATKHU MOJIYNPOBOJAHUKOBBIX THOA0B, IPUMEHUTEIBHO
K UX UCIIOJIb30BAaHUIO B BHIIPSIMUTEIbHBIX H3MEPUTENbHBIX TPUOOpax.

3.7. Jlatp ompenenenue kodhdUIIMEHTA BBIIPSAMIICHUS U MEPEUYUCIUTH OCHOBHBIC
BJIMSIIOIIME HAa HETO (PaKTOPBI.

3.8. M300pa3uTh cXeMy OJHOMOIYNEPUOAHOIO BBIIPSIMUTEIBHOTO BOJIBTMETPA U
NOSICHUTH Ha3HAUYEHUE 3JICMEHTOB U paboTy.

3.9. N300pa3uth cxemy ABYXIOIYNEPUOJHOTO BBIIPSIMUTEIBLHOTO BOJBTMETPA U
HOSICHUTh Ha3HAUYEHUE JIEMEHTOB U paboTy.

3.10. Yem 00yca0BIEHBI HEIMHEHHOCTD IIKAJIBI BBIIPSMUTEIBHOTO BOJIBTMETpA?

3.11. Kakum oOpa3oM MpOU3BOAAT PACIIUPEHHUE NPEJEIOB U3MEPEHUS BOJIBTMETPHI
no HanpspxeHuto? [IpuBecTu pacueTHyo popMyy.

3.12. Kakum oOpazoMm Temmeparypa OKpy>Karolieid cCpeabpl U 4acToTa U3MEPSEeMOro
AJIEKTPUYECKOI0 CUTHAJIA BIMSIOT Ha MOKa3aHUs BBITPSIMUTEIbHBIX TPUOOPOB?

3.13. Kakum 00pa3oM NpOU3BOAAT KOMIIEHCALMIO TEMIEPATYPHOW M YacCTOTHOM
NOTPEIIHOCTEN BBIMPSIMUTEIBHBIX BOJIBTMETPOB?

4. OBBEKT MCCNEQOBAHUN N CPEACTBA M3MEPEHNI

OObekTamMu  uccienoBaHUW B J1a0OpaToOpHOM paboTe ABIAIOTCS OJHO- U
JIBYXITIOJIyIEPUOJIHBIE BBINPSMUTEIIbHBIE BOIBTMETPHI. Bce 31eMeHThl, HE0OXOAUMBIE IS
COOPKH CXEM BBITPSIMUTEIBHBIX BOJIBTMETPOB, PACIOJIOKEHbI HA MAKETE.

B kauecTtBe  M3MEpPUTENBHOTO MEXaHU3Ma  MAarHUTOAIEKTPUUECKONW CHCTEMBI
UCIIONb3yeTcs MUKpoammepmerp tuna M2001.

BeimpsmurenbHble mpeoOpa3oBaTean OAHONOIYIEPUOIHOTO U ABYXIOIYIEPUOTHOTO
BBINPSIMIICHUSL BBIIIOJIHEHBI COOTBETCTBEHHO HA IOJIYIIPOBOJHUKOBBIX tuoaax VDI1-VD2 u
VD3-VDeé.

@OYHKIUIO 100aBOYHOTO PE3UCTOpPA BBIMOJHSAET MarazuH conportuBieHuidt P33, a
KOPPEKTUPYIOLIHE KOHAECHCATOPhl HAXOAATCS HA MAKETEe U MOAKIIOYAIOTCSA K J00aBOUHOMY
PE3UCTOPY IIPH ITOMOILHN CIIEHUATBHBIX EPEMBIYEK.

Kpome T1oro, B KOMIUIEKT 00OpyaoBaHMS K JaOopaTopHOW paboTe BXOMAT:
BOJITMETpP yHUBEpcalbHbIN Iu(poBoii B7-35; renepaTop cuHycouanbHbIX Koebanuii ['3-
109; snextponHO-Ty4eBO# ocmuiorpad C1-55;

5. MPOrPAMMA PABOTHI

5.1. U3yuutp cpenctBa HU3MEpPEHHH U YCTPOHMCTBO JAaOOPAaTOPHOTO MaKeTa,
UCIOJIb3YEMBbIX MPU IPOBEICHUU PAOOTHI.

5.2. HUccnenoBath BBIIPSAMUTEIbHBIA BOJIBTMETP MO CXEME OAHOMOIYIEPUOIHOTO
WIN ABYXIOJYTIEPUOJHOTO BhIIPSAMIIEHUS (TI0 yKa3aHUIO IPENo1aBaTels).

5.2.1. Paccumtatb ¥  M3TOTOBUTH Ha  0a3e  MarHUTOAIEKTPUYECKOTO
MUKpOaMIEpPMETPa BBIIPSIMUTENbHBIA BOJBTMETP C BEPXHUM IMPEAEIOM H3MEpPEHUs
nepeMeHHoro Hanpsokenus: 10B.

5.2.2. CHATb M NOCTPOUTH I'PaTyHUPOBOYHYIO XapPaKTEPUCTHKY BBIIPSIMUTEIBHOTO
BOJIbTMETPA. OLIEHUTh NOrPEIIHOCTh OT HEMMHEUHOCTH.

5.2.3. BBIITOTHUTE U3MEPEHUE PsIIa 3HAYCHUM IEPEMEHHOIO HAIIPSKEHUS U OLICHUTH
IOTPEIIHOCTD PE3YJIbTaTOB U3MEPEHUM.
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5.2.4. CHATB ¥ IOCTPOUTH YaCTOTHYIO XapakTepucTtuky U, = F(f) BRIIPAMHUTEILHOTO
BOJIbTMETpa: 0€3 KOPPEKTUPYIOLIUX JIEMEHTOB; C KOPPEKTUPYIOIUMHU 3JI€MEHTAMH.

6. METOANYECKUE YKA3AHWA K BbINONHEHNIO TABOPATOPHOW PABOTDI

6.1. OpUEeHTHUPOBOYHO pPACCUUTATH CONPOTHUBIIEHUE JOOABOUHOIO PE3UCTOpA IS
BBIIPSIMUTENILHOTO BOJIBTMETPA € MIPEAEIOM U3MEPEHUS IO JeHCTBYIoLEMY 3HaueHuio 10B,
ucnoisb3yst BblpakeHue (6) win (7). Hamomuuaem, 4yTo Juisi CHHycOMJIajdbHOU (HOpMBI
Hanpspkenus kg=1.11.

Comporusienue Ry, , cocrosimee w3 COpOTHBICHUS COOCTBEHHO MUKPOAMIIEpMETpa
U ILIYHTUPYIOLIErO pe3UucTopa, Hu3MepsieTcs Hpubdopom B7-35. 3nauenne Ug,y
onpenensercs 1no pesyjpraraM padoTsl Ne3.

6.2. IlpousBecTy rpagyudpoOBKYy IIKaJbl BOJIBTMETPA B JCHUCTBYIONIMX 3HAUYCHUSAX
Hanpspkenus. st aToro codparh cxeMy, MpUBEIEHHYIO Ha puc.4.

Rp

|
el M200

oo [ (w) s

~ | Beimpsamureinn
Cy p

Puc.4. ®ynkunoHanbHas cXxeMa SKCIIEPUMEHTAIBHON YCTAaHOBKH.

YHuBepcanbpHbli BOIbTMETp B7-35, BXoAsmMii mMTaTHO B KOMIUIEKT J1a00paToOpHOI
paboThl, BBHIMONHSAET (YHKIHUIO OOpa3I[OBOTO HW3MEPUTENS JICUCTBYIOIIUX 3HAYCHHM

HanpsoKeHui. B xadecTBe 00aBoYHOrO pesnucropa R, ncnonb3yercs oOpasmoBbli Marasun
conpotuBienuit P-33. Jns nabmonenus 3a GopMoi U3MEpSIeMbIX HANPSHKEHUN TPUMEHSIOT
aneKTpoHHBIN ocimmiorpad C1-55.

Ha gactore f = 100 't ycTaHOBUTH MO 00pa3llOBOMY BOJIbTMETPY HAIpsiKEHUE Ha
Bbixoie reHeparopa U = 10B. Ilpu sTOM ykaszareib HMCCIAETYEMOTO BBINPSIMHUTEIBHOTO
BOJITMETPA JIOJDKEH OTKJIOHHUTBCA HA MOJHYK IIKaly. Ecium 3Toro He Npou30ILIo,
NOJTOHKY TMOKa3aHHs OCYIIECTBUThH IUIABHON PErYJIUPOBKON CONMPOTHBICHUS JOOABOYHOTO
pe3ucTopa (Mara3uHa COMPOTUBIICHUN ).

3aTeM yMEHbLIaTh 3HAYEHHs HAINPSDKEHMS C BBIXOJA T€HEpaTopa, YCTaHaBIUBasd
nocnenoBarenbHo psan 3Hadenwit (10 - 9 -8 -7 -6 -5-4 -3 -2 -1 -0.5)B,
OJTHOBPEMEHHO CHHMAs MOKAa3aHUs IO IIKaJie UCCIEAYEMOTO BBIIPSMUTEIBLHOTO MpUdopa.
[Tony4yeHHble JaHHBIE PE3YJIHTATOB U3MEPEHUN 3aHECTHU B Ta0II. 2

Tabnuna 2

Uy, B 10.0 9.0 80 | .o | 1.0 0.5

a, nen

[TocTpouth TpagyupoBOUHYIO XapakTepUCTHKy Buaa o« = f(U) U OIECHHUTH ee
HEJIMHEMHOCTh. B KaduecTBe KpUTEpHUs OLEHKH HEIMHEHHOCTH MCHOJB3YIOT KOA(h(HUIHEHT
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HEJIUHEUHOCTH.

rue 18Cnax, 1€Cmin, [Z0p -COOTBETCTBEHHO TAHICHCHI MaKCHUMAaJIbHOTO,
MUHHUMAaJIbHOTO ¥ CPEIHETO YTJIOB HAKJIIOHA IPAyUPOBOYHON XapaKTEPUCTHUKHU.

6.3. Ucnonp3ys rpalydpOBOYHYIO XapaKTEPUCTUKY, U3MEPUTh BBIIPSIMUTEIbHBIM
BOJIBTMETPOM DS/ HATIPSHKEHUH, COOTBETCTBYIONIUX ONU(PPOBAHHBIM JICIEHUSM €0 IIKAJIBI.
OIHOBPEMEHHO JTH 3HAYEHUST M3MEPSTh OO0pa3loBbIM BOJIBTMETPOM JIEUCTBYIOIIUX
3HaueHu. OnpeaenuTh HauOoJblliee 3HAYCHUE TMPUBEICHHOW IMOTPEIIHOCTH W OILICHUTh
KJIACC TOYHOCTH UCCJEAYEMOTr0 BBIITPIMUTEIBHOIO BOJIBTMETPA. Pe3ynbTarhl sKCiepuMeHTa
3aHecTd B TaOiu. 3 (o - MOKa3aHUs BBINIPSMUTEIBLHOTO BOJBTMETpa B jeneHusix, Up -
MOKA3aHUs BBIIPSIMUTENILHOTO BOJIbTMETpa B BoibTaX, Uy - MOKazaHus 00pasioBOro
BOJITMETpA B BOJIbTAX, Y - IPUBE/ICHHAS TOTPEITHOCTD ).

Tabawnma 3
o, el
U, B
Uy, B
Y, %
6.4. Ompenenenue uactoTHoW xapakrepuctuku Up = F(f) BeImpsaMuTenbHOrO

BOJBTMETpA: 0e3 KoppekTupyromeil emkoctH Cy M ¢ KOPPEKTHUPYIOIMIEH e€MKOCThIO (st
3TOTO MapauIeIbHO J00ABOYHOMY PE3UCTOPY MOAKIIoUaroT KoHaencarop Cy).

YcraHOBUTH Ha BBIXOJE TreHeparopa HanpsbkeHue U, = 6B u, usMmensas yacrorty
reHepatopa B auamnazone 4dactoT oT 100I'm mo 200 xI'm (pexomenmyembrt psg - 100,
200,...,1000T'; - , 2, 3,...,10xI'm, - 20, 30, 50......,100xI't;, 200k[1), CHATH TOKa3aHUS
BBIIIPSIMUTENIBHOTO BOJIbTMETpa. HarmpsbkeHue Ha BBIXOJIE TeHeparopa MOJIePKUBATH
MOCTOSIHHBIM 110 XOJly BCEIr0 AKCIEPUMEHTA.

Pe3ynbraTel u3mMepeHuii 3aHecT B Ta0J. 4, MOCTPOUTH YACTOTHBIE XapaKTEPUCTHUKU (B
Jorapu(pMUYECKOM MacIITade) U CPABHUTH KX MEXKITY COOOH.
Tabmuna 4

Yacrora, xl 11, 0.1 0.2 1 2 200

be3 kopp.emxocTn

C KOpp. EMKOCTBIO

6.5. Copepxanune ordera: Ilenp paGotel. Ilporpamma pabotel. Cxembl
IKCIEPUMEHTAFHBIX YCTAaHOBOK. TaONuIlbl, SKCIEpUMEHTaIbHBIE JaHHbIE. [IpuMeps
pacueToB. BbIBOIBI IO OTACTBHBIM I1.I1. PA0OTHI U OOIIME BHIBOIBI.
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