JTabopaTtopHas pabota Ne 10
N3MEPEHVE MAPAMETPOB KOMMOHEHTOB 3NIEKTPUYECKMX LEMEW

1. UEJIb PABOTHI

N3yuuth MeTOABl M3MEPEHHS] MAapaMeTPOB KOMIIOHEHTOB AJIEKTPUUYECKHUX IICTICH.
Hayuutcst ¢ momompio ammepMerpa, BOJBTMETPA, PE30OHAHCHBIX U MOCTOBBIX CXEM
U3MEpATh TapaMeTphl KOHACHCATOPOB W KaTyIIEK WHIYKTUBHOCTH W IPOBOJUTH
00pabOTKy pe3yabTaTOB U3MEPEHUSI.

2. KPATKME NOACHEHWNA K PABOTE

2.1. O6uue cBegeHms.

OCHOBHBIMM ~KOMIIOHEHTaMHU JJICKTPUYECKUX Iened  SBISAIOTCS JTUHEHHBIC
MACCUBHBIC JIBYXITOTIOCHUKH - PE3UCTOPHI, KOHJAEHCATOPHI U KATYIIKU UHIYKTUBHOCTH.

s pesucropa OCHOBHBIM napamMeTpom ABIIETCA  COMPOTHUBJICHHE
3JIEKTPUUYECKOMY TOKY R, KOTOpoe uamie Bcero u3MepsieTcsi METOJIOM HEMOCPEICTBEHHOMN
OIICHKU DJIEKTPOHHBIMU WU [HUPPOBEIMU omMeTpamu. [l W3MepeHusi ¢ BBICOKOU
TOYHOCTBIO MPUMEHSAKOT MOCThI MOCTOSIHHOTO TOKa, KOTOpbIE B AuarnasoHe | - 10° Om
HMMEIOT OTHOCHUTENBHYIO TTorpemHocTs = 0,005.

OcHOBHOU mapaMmeTp KOHAEHcaTopa - EMKOCTh C, a mapa3uTHBIN - CONPOTUBIICHHE
notepb Re, rmaBHbBIM 00pa3om B auaniekTpuke (puc. 1, a). KommiekcHoe compoTuBiieHue
koHzgeHcatopa Z¢ = R¢ + 1/ joC wu Tanrenc yria noreps tgd = oRcC, rne o =2nf, a f-
pabouast 4acToTa B AIEKTPUUYECKON LIETIH.

0) L Rp

O—H—izcl—o o~ Y Y10

Puc. 1. DKBUBaJICHTHBIC CXEMbI Ha HU3KHUX YaCTOTax KOHACHCATOpPAa U KaTylIKH
HNHAYKTUBHOCTHU

a)

JUns kaTymiku UHAYKTHUBHOCTU (puc. 1, 0) OCHOBHBIM NapaMeTpOM SBISETCS
UHAYKTUBHOCTh L, a mapasuTHeIM - compoTuBieHue mnorepp R;p.  KommiekcHoe

CONPOTHUBJICHHE KAaTyLIKU MHAYKTUBHOCTH Z; = Rp + joL. BaxHoil xapakTepucTuxou
KaTymiky siBisieTcst €€ noopoTHocTh. Q = oL / Ry.
Jnsa  n3mepenus [IapaMeTpoOB KOHACHCATOPOB M KaTylIeK HWHAYKTUBHOCTH

HauOoJbIIee NPUMEHEHHE TMOJMYy4YMIIM METOAbl BOJbTMETpa-aMIepMeTpa, MOCTOBOM U
PE30HAHCHBI.

2.2. MeToa BoJIbTMETpa-aMIepmMeTpa.

Meton BOnbTMETpa-aMIepMeTpa SIBISETCS KOCBEHHBIM, TaK KakK CBOJUTCS K
U3MEpPEHUI0 TOKAa W HANpPSDKEHUS B ILEMH C U3MEPAEMbIM OOBEKTOM M TMOCIEAYIOIIUM
pacyeToM ero napaMeTpos 1o 3akoHny Oma.

2.2.1. Hszmepenue nonnozco conpomusnenusi. CXeMbl IJI1 M3MEPEHHS TOJTHOTO
CONMPOTHUBJICHUS] Z TpuBeNeHbl Ha puc. 2. M3mepurenbHas LeNb NUTAETCS MEPEMEHHBIM
TOKOM 9acToTOii f.



6)

]Zx

Puc 2. Cxembl H3MEpEHMS MOJHOIO CONPOTHBIEHUS METOIOM
BOJIBTMETpa-aMIIEpMETPA.

Ilo mokazanusim BOJIBTMCTPAa MW  aMIICPMCTpa  OIPCACIIAIOT MOAYJIb ITOJTHOI'O

COHpOTHBHeHHH
U
\ZX\=TZ=,NR§ + X2 i,

rae Uy u [ -nokasaHus BOJbTMETpa M ammepmerpa: R, , X, - akTuBHas M peakTUBHAsS
COCTaBJIAIOIINE MOJHOTrO compoTuBieHus. Tak kak R, m X, HeusBecTHbl , TO (a30BbIN

casur @ = arctg(X,/ R,) npu Takom u3MepeHU YCTaHOBUTH HEBO3MOXKHO.
JIisi yMEHBIIIEHUST TIOTPEIIHOCTH, OOYCIIOBJICHHONH COOCTBEHHBIM IMOTpeOICHUEM

HHEpruu NpudopaMu, CXeMmy Ha pHc. 2, a2 He0OXOJUMO NPUMEHSTH NMPU 3HaYEHUsIX Zy < Zp,
a cxeMmy Ha puc. 2,0 npu Zy > Zg, r1e Zg - TOJHOE CONPOTHUBIIEHUE BOJIBTMETPA.
2.2.2. U3mepenue emkocmu u UHOYKMUBHOCHU MOXKET OBITh MPOBEJCHO MO CXEMaM,

npeAcTaBIeHHBIM Ha puc. 3. B aTux cxemax Tok | ompenensercs mo najgeHUI0 HanpsHKEHUS
Ug Ha akTUBHOM 00pa3ioBOM pe3uctope R;.

a) E::]I{I I 6) :Rl 1
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Puc. 3. Cxembl 1151 u3MepeHust EMKOCTH (a) 1 MHAYKTUBHOCTH (0)
METOJIOM BOJIETMETpa-aMIIepMeTpa.

EmxocTHOE conporuBnenue koaeHcaropa X¢ = 1/ oCy = Uc/1 =UR,/ Uy, rae
Uy majieHre HanpspkeHUs: Ha 00pas3ioBomM pesuctope Ry. Ilpu atom

I U,
“~@U. @U.R -
C c™M
CnenoBaTenbHO NpU H3MEPEHUM EMKOCTH ASTHM METOAOM HEOOXOAMMO 3HATh
4acTOTYy MCTOYHUKA NUTaHUS. DTUM METOJOM OIPEAEIAI0T EMKOCTh KOHJIEHCATOPOB C
MansiMu notepsMu (Re << Zc).
[Ipu n3mMepeHnn UHIYKTUBHOCTH KAaTyLIKA METOJAOM BOJIbTMETpa-amrepMerpa (puc.

3, 0) HeoOXoauMo, YTOOBI €€ aKTUBHOE CONPOTHBJIEHHE R; OBIJIO 3HAYNUTETHHO MEHBIIE
PEAKTHBHOTO CONPOTHUBICHHUS X|.




[Tpu 3Tom no 3akony Oma [ = UL / oLy, otkyna Ly = UL / ol. U3mepsis HanpsokeHue
Ug Ha oOpasoBoM pesuctope R, momyunm
L _ UL Rl
X1 =
oU,
Ecim tpeOyercs monyuuth Oosiee TOYHBIA pe3yibTaT, TO HEOOXOIWMO YUYECTh
aKTHUBHOE COTMPOTHUBIICHUE KATYIIKH, TaK KakK

U 1
Z,=—+= (RL2+a)2L§() , otkyma Ly =g\/(Zf——RL2)

I/

C yBelIMYEHHEM YacTOTHl TOYHOCTH H3MEPEHUS YMEHBIIIACTCST BCIEACTBUE
BIUAHKUS COOCTBeHHOM €MKocTH Cy KaTyIIKd WHAYKTUBHOCTH W BXOJHOW €émkocth Cp
BONbTMETpa, KoTopele cymmupytorcs C = Cx + Cp. Emxocts C u m3mepsemas
WHAYKTUBHOCTh Ly 00pa3yroT mapaienbHBId KOHTYpP, CONPOTHBICHHE KOTOPOTO TIpHU
HpUOTMKEHNM YacTOTBl HCTOYHHMKA HHTAaHMS f K 4acToTe COOCTBEHHBIX KOJIcOaHHI
KoHTypa fyx Bo3pacraer. ITosTOMYy 3HaYeHHWE WHIYKTHBHOCTH, IOJYyYECHHOE PE3YJIBTATE
U3MepeHus, OyeT 0oJblie JeHCTBUTEIHLHOTO 3HAUYCHUS.

K Henmocratkam Metosia BOJIBTMETpa-aMIIepMETpa MOXKHO OTHECTH CPABHUTEIIHHO
HeOoubiy0 TOYHOCTH (0,5 - 2%) 1 BO3MOKHOCTh IPUMEHEHHUS JIUIIb HA HU3KUX 4acTOTaX.

[IpeumyiiecTBOM MeTOJ@ SIBISETCS TO, YTO YEPe3 HU3MEPSIEMbI OOBEKT MOXKHO
MPOMYCTUTh TAKOM ke TOK, KaK U B PEATbHBIX YCIOBHUSIX €r0 pabOTHI.

2.3. Pe3oHaHCHBIH METO.

[IpyHIMI pE30HAHCHOTO METOAAa 3aKJIoYaeTcsl B OMNPEACICHUH PEe30HAHCHOM
YacTOThI KOJIEOATEIbHOTO KOHTYpPa, COCTOSAIIET0 M3 O00pa3lloBOIO M H3MEPSIEMOTro
3JIEMEHTOB. 3HAYCHHE U3MEPSIEMOro apamMeTpa BBIUUCIACTCS U3 HOPMYIIBI

1
JLC'
HawuGosbiiee MnpakTHYECKOE MPUMEHEHHUE IMOJYYWIA U3MEPUTEIU JTOOPOTHOCTH -
KyMeTpsl (puc. 4).

0):

O | — O Y Y ) I:I o C
R, N
r U U, Uc =
p4 a

Puc. 4. Cxema n3mepeHusi UHIYKTUBHOCTH METOAOM KyMeTpa.

N3meputens 10OPOTHOCTH COCTOMT U3 reHepartopa ', u3MepuTenrHOro KOHTypa U
UHAMKATOpa pe3oHaHca - AJIEKTPOHHOTO  BOJIbTMETpa. ['eHepaTop TMO3BOJISET
yCTaHaBIMBaTh HY)XHOE 3HAUYEHHE YaCTOThl. M3MepuTenbHBI KOHTYp  oOpasyercs
uccienyemMon karymkod Ly m oOpasmoBeiM koHaeHcaTopoMm Cy. B u3smeputenbHbIN
KOHTYp 4epe3 JeTUTEeIb HANpsHKEHUS BBOJAT IMOCJIEAOBATEIBHO HEOOJNBIIYIO HW3BECTHYIO
yacTh U; BBIXOZHOTO HanpskeHus reneparopa U.

B MomeHT pe3oHaHca HampspKeHHE Ha KOHJIEHCATOpEe JIOCTHraeT MakCcuMyMma, a
otHomienne HanpspkeHuit Uc/U; = 1/oCyRp = oLx/Ry = Q, rme Q - m00poTHOCTH
KOHTYpaA.
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HckoMyro MHIYKTUBHOCTh Ly M aKTHMBHOE CONPOTHUBIIEHHE R; paccUMTHIBAIOT MO
dbopmynam

2.4. MocToBOM MeTO]

MocCTBI UCTIONB3YIOT TSI K3MEPEHHS COTIPOTUBIICHHSI, EMKOCTH, IOOPOTHOCTHU U yTJia
MOTEPb.

Cxema OJMHApPHOrO MOCTa MEPEMEHHOIO
TOKa TmpuBeAeHa Ha puc. 5. Ilmeun mocrta B
o0meM  ciaydae  coaepKar  KOMIUICKCHBIC
conpotuBienust Z, - Z4. B nuaronans 6 - o,
Ha3bIBAEMYIO BBIXOJIHOW, BKJIIOYAECTCS HArpy3Ka
(B 4YacTHOM ciyyae - HyJIb HHIUKATOp) C
CONIPOTUBIICHUEM Z0.

PaBHOBecMe MocTa HMEET MECTO MpH

TaKOM MOJ00pe MapaMeTpoB ey, 4YToosl I, = 0
T. €. IpA le4 = ZzZ3.

B pasBepHyTOoii (Qopme BBIpaKeHUS

MOJIHBIX CONMPOTHUBJICHUHN IICY MMEIOT BU/I:
Zi=Ri+jXi.

PaBHOBecme MocTa IS MHHMBIX U
BEILIECTBCHHBIX YJICHOB:

Puc.5 Cxema 0JMHapHOTO MOCTa RiR4 - X1X4 = RoR; - X5X3
R X4 + ReXj = RpX3 + R3X,

Hanuuue nByX ypaBHEHHH paBHOBECHS  O3HA4aeT HEOOXOAMMOCTh PEryJHPOBKH
HE MEHEee JBYX MapaMeTPOB MOCTa MEPEMEHHOTO TOKa JUIS JOCTH)KCHHS paBHOBecHs. J[Ba
HE3aBHCHMBIX YpPaBHEHHS  PABHOBECHS  JIAIOT BO3MOXKHOCThH OIPEICIUTH MOCTOM
MEPEMEHHOT0 TOKa OJHOBPEMEHHO JIBE HE3aBUCUMbBIC BEITMYUHBI.

B wmocrax MEPEeMEHHOr0 TOKAa YacTO MPUMEHSIOT  3JCKTPOHHBIC HYJIb-
unaukatopbl (HW), BXOJHOE CONMPOTHBIICHHE KOTOPBIX MPUOIM3UTEIBHO MOXHO CUMTAThH
paBHBIM OCCKOHEYHOCTH. J[1s1 3TOro ciaydas HampsoKeHHE MEXKIY TOYKaAMU 6 M 2 MOYKHO
OTIPEICTUTH 10 PopMyJie

Ue.r = U(Z1Z4 - ZyZ3)(Z) + Zo)(Z3 + Z4).

2.4.1. Mocmur Onsa usmeperuss emxocmu u yena nomepsb. llpu M3MEpEeHUN €MKOCTH
uccienyeMoro oOBEKTa, HalpuMep KOHACHCATOpa, CHEAYeT Y4ecCTb, YTO OH OOBIYHO
o0namaer moTepsMH, T. €. B HEM IMOIJIONIAETCS aKTHBHAs MOIMHOCTh.  PeanbHbIN
KOHJICHCATOp  MPEJCTABISIETCS B BHJE IMOCIEAOBATEIBHO COEIUHEHHBIX HACAIbHOU
€MKOCTH U COINPOTHUBJICHUS MOTEPH (pHUC. 2, a).

TOK B IEIHM TAKOTO KOHACHCATOPA OEPEKACT HAIPSLKCHHE Ha Yol @, MeHbmwii 90°
(Puc. 6). VI3 BekTOpHOM nuarpaMMbl KOHAEHCATOPA C MOTEPSIMU cieayeT, uto tg & = oCR,
r7e O - yroJ noTepsk.

JInst u3MepeHus EMKOCTU KOHJAEHCATOPOB C MAJIBIMU TOTEPSIMU UCIIOJIB3YIOT CXEMY
MOCTa IPUBEJEHHYI0 Ha puc. 7. [lolHOE COMpOTUBIIEHHE MJIeY B JAHHOM CIIy4ae:

Zl = RX + I/JQ)CX, Z3 = RN + I/JO)CN, Zz = Rl, Z4 = R2
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Puc.6. BekTopHast quarpamMmma Puc.7. Cxema mocTa 1151 UBMEpPEHUS
KOH/JIEHCATOpa C OTEPSIMHU. €MKOCTH U yIJIa MOTEPb.

[ToxcTraBuB 3TH BRIpOXKECHUS B POPMYITy paBHOBECHSI MOCTa, OyJeM UMETh
(Rx + I/ joCy)R, = (R + 1/ JoCy)R;.
OTcroa moydnM yCIOBHS PAaBHOBECHS MOCTA!
Cx=CNRy/Ry; Ry=RyRi/R,.
Yrou noteps O, onpeaensercs u3 BeipaxkeHus tg 0 = oCyRy.

2.4.2. Mocmel Onst uzmeperus uHOyKmugHocmu u 0oopomuocmu. Jisg n3MepeHus

WHIYKTUBHOCTH MOXHO HCIOJb30BaTh 00pa3ioBbiii kKoHaeHcatop (Puc. 8). B atom
clly4ae yCJIOBUE PaBHOBECHS HMEET BH/I:

(Rx +j oLy)R = (1 +j oCyR)R|R,,
orctoga momyunM Ly = Cy\R|R,; Ry=R;R,/R.

[To monyyeHHbIM 3HaueHMsIM Ry 1 Ly MOXHO onpenenuTs JoOOPOTHOCTh KaTyIIKH

Q=owLy/Ry.
I3-1
3-109 R,
1
| S |
Zy
Brixon 2 U
Brixon 1 Yy3-34
Puc. 8. Cxema MocTa 15t U3MEpeHust Puc. 9. Cxema uzmepeHnus
UHAYKTUBHOCTH M JOOPOTHOCTH UHAYKTUBHOCTH M €MKOCTH METOJOM

BOJIBTMCTPA - aMIICpMETpa



3. KOHTPOJIbHBIE BOIPOCHI

3.1. Ha3zoBuTe OCHOBHBIE TapaMeTPbl KOMIIOHEHTOB 3JIEKTPUUECKHUX LIEHEH.

3.2. Hapucyiite cxeMbl Ui U3MEpPEHHS MalbIX W OOJIBIIMX CONPOTUBICHUN
METOJIOM aMIIEpMETpa U BOJbTMETpA.

3.3. Kakue mapaMeTpbl KOHJEHCAaTOpa W KaTylIIKM HWHIYKTUBHOCTH MOKHO
U3MEPUTH METOJOM aMIIEPMETPA U BOJBTMETPA?

3.4. CdopmynmupyiiTe NPpUHIUI PE30HAHCHOTO METO/A.

3.5. Kak BeIpakaeTcsl yCIIOBHUE PABHOBECHS MOCTa TMEPEMEHHOTO TOKa?

3.6. UTto 03HayaeT BbIpakKE€HUE "TAHTEHC yTJIa MOTEPh'?

3.7. U300pa3ure cxemy MocTa AJisi U3MEPEHUsI UHAYKTUBHOCTU U IOOPOTHOCTH.

3.8. B ueM 3akmouaroTcsd JOCTOMHCTBA M HEJOCTATKM MOCTOBBIX M3MEPHUTEIBHBIX
LEIEH.

4. OMNMNCAHUE JIABOPATOPHOI'O MAKETA

B kauecTBe 00bEKTOB U3MEPEHUS B J1a0OPATOPHON pabOTE UCTIONB3YIOTCSA PE3UCTOPHI
MUJIT, xounencatop MBM - 160B - 0,05 Mk®, karyiika MHAYKTUBHOCTH HAa CEpPJCUYHUKE
b22 c uucnom ButkoB W = 600, mamoranHas npoBoaoM [I19B-2 quamerpom 0,15 mm

Konnencatop Cx M MHAYKTUBHOCTh Ly pacrosio’keHbl HAa MakeTe W MOTYT OBITh

HNOJKIIOYEHbl K MpuOopaM M B HU3MEPUTEIbHYIO CXEMY C IMOMOLIbIO COEAMHUTEIbHBIX
npoBoJoB. DyHKIMOHAJIbHAS CXEMa MakeTa npuBeieHa Ha puc. 10.

Puc. 10. ®yHknnonanpHas cxeMa MakeTa

B kauectBe Hynb-MHAMKATOpa UCIHONB3yeTcsl AuQGEepeHIIMAIbHBIN YCUIUTENb,
coopannbiii Ha Mmukpocxeme DAl (KP140Y608) u pesuctopax Ry - R;. K Beixomy
yeunuTens noakiovaetcs ocumworpad C1-55. Hanpsokenus nuTtaHust A8 MUKPOCXEMBI
DA nomydensl BeIIpsiMiIeHHEM HanpsbkeHus: ~U, KOTOpbIM 3alUTaHa AUaroHalib MOCTa d -
6. Cy u C - oOpastoBeie kKoHAeHCATOpBl K71-7 - 0,04 MkD +/- 0,5%. R, - oOpa3mnoBsIii
pesuctop C2-14-0.5-5.11 kOm +/- 0.1%.



Kpome Toro B maGopatopHoit paboTe UCIIONB3YIOTCS TPUOOPHI:
- TEHEpaTOp CUTHAJIOB HU3KOYACTOTHHIN ['3-109;
- mudpoBoit yacroromep U3-34;
- AIIEKTPOHHO-TTy4eBO ociumorpad C1-55;
- BOJIbTMETP YHUBEpcalbHbIi 1 poBoit B7-35.

5. MPOr'PAMMA PABOTHI

5.1. M3y4nTh O TEXHUYECKUM OIMCAHUSAM CPEACTBA U3MEPEHHUs, UCIIOIb3YEMBIE B
pabore.

5.2. H3meputrb CONPOTHUBIEHUE JIBYX PE3UCTOPOB C TIOMOIIBIO MpHOOpa
HenocpeacTBeHHOM oneHku (B7-35) u paccuntarh NOrpeniHocTs U3MEPEHUSL.

5.3. 3yuuTh yCTpPOWCTBO Ja0OpPATOPHOTO MaKeTa, HA3HAUYCHHE W MapameTpbl
HaxOJSIIMNXCS B HEM KOMIIOHEHTOB.

5.4. W3mepuTb  METOAOM BOJIBTMETpPA-aMIEPMETPAa E€MKOCTh KOHJEHCATOpa M
MHAYKTUBHOCTb KaTyIIKH. OLIEHUTh NOTPEIIHOCTD U3MEPEHUSI.

5.5. U3meputh HMHIYKTUBHOCTh U JOOPOTHOCTH KAaTYIIKH PE30OHAHCHBIM METOJOM,
OLICHUTH MOTPEIIHOCTh U3MEPEHUSI.

5.6. U3meputh eMKoCTh KoHAeHcaTopa Cyx MOCTOBOM CXEMOIA.
5.7. U3mepuTh UHyKTUBHOCTh U TIOOPOTHOCTH KaTyIIKu Ly MOCTOBOI CXEMOA.

5.8. Onenutp norpemuoctd usmepenus: Ly u Cy MoctoBoit cxemoi. O6paboTaTh
pe3yIbTaThl UBMEPEHUHN, CPABHUTH UX 110 TOUHOCTH C MPEABIAYIIUMU U3MEPEHUSIMHU.
5.9. ObopMUTH OTYET MO MPOJACIAHHON padoTe.

6. METOOAVNYECKUE YKA3AHWA K BbINOIHEHNIO TABOPATOPHOW PABOTDI

6.1. U3mepeHue CONPOTUBJIEHNH MOCTOSIHHOMY TOKY

W3meputs compotuBienune aAByx pe3uctopoB (Ry < 10 Om, Ry > 100 Om) c
MOMOILIBI0 TMpUOOpa HENOCpenCTBEHHON oueHkun B7-35. OnpenenuTs OTHOCHTENBHYIO
MOTPENIHOCTH U3MepeHus O (CM. TeXHUYeckoe omucanue mpubopa B7-35), paccumrarh

a0COJIOTHYI0 MOrpelHOCTh ARy ¥ 3anucaTh pe3ybTaT U3MEpPEHUs.
6.2. Merox BoJbTMeTpa-amnepMerpa. /{5 onpeneneHus eMKOCTH KOHAEHCATOpa

Cx ¥ UHIYKTUBHOCTH Ly 3TUM MeTOI0M HEOOX0AMMO coOpaTh CXeMy, MOKa3aHHYIO Ha PHC.
9. Tok B U3MEPUTENBHON LENU ONPENEIAETCS KOCBEHHO, IyTEM H3MEPEHHUs HANPSKEHUS
Ha u3BeCcTHOM pe3uctope Ry = 5,11 kOm.

6.2.1. Uzmepenue emxocmu ronoewcamopa C, TPOUZBOJUTCI B CIEAYIOIIEM
HOpsJIKE:

- HOAKJIIOUNTH KoHAeHcaTop Cy K Touke "a'" MakerTa;

- IOJIaTh HaIpsbKeHue ¢ reHepaTopa yactoroit f = 1 k[’ n Hanpsixennem SB;

- U3MEPUTH C noMmolbl BoiabTMeTpa B7-35 magenme Hanpsoxkenus Ur m Uc
COOTBETCTBEHHO Ha 00pa310BoM pe3uctope R; m HeusBecTHoM koHjeHcaTtope Cy;

- moakouuTh dacroromep Y3-34 k Beixomy 1 reneparopa [3-109 m uzmeputs
YaCTOTY HANPSLKCHUS;

- ONpEeAeNUTh 3HAaU€HUE E€MKOCTH Mo (popmyraM, IpUBEIECHHBIM B IMyHKTE 2.2.2.

- paccuuTaTh OTHOCHUTENIbHYIO MOrPEUIHOCTh U3MEPEHUS O¢, IPU ITOM YUYECTh, UTO
MOTPEIIHOCTh U3TOTOBJIEHUS 00Pa31I0BOro conpoTuBiaeHus o = 0,1 %
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Se =3+ 00,07 +55c e
Our U Oyc - TOTPEIIHOCTH H3MEpPEHUs MaJCHUs HANpPSIKEHUS HAa PE3UCTOpe U
KOHJIEHCATOpE, ONpPEENICHHbIE N0 TEXHUYECKOMY OMHMCaHUI0 Ha BojabTMeTp B7-35, a o -
MOTPEITHOCTh U3MEPEHUS YacTOThI Tpuoopom Y3-34.
6.2.2. U3mepenue unoykmusHocmu kamywxu Ly

nyn

s mamepenus Ly HeoOX0qUMO MOJAKIIOYUTH €€ K Touke "a" MakeTa U BBIIOJHUTD
omnepanuu npuBeaeHHbIE B ILII. 6.2.1., n3mepssa Bmecto Uc Hanpspkenue Uy, u nanee:

- U3MEPUTh aKTUBHOE (OMHYECKOE) CONPOTUBIEHNE KaTymKu Ry mpubopom B7-35,
IPEIBAPUTEIBHO OTKIIIOYUB €€ OT CXEMBbI;

- ONpeNeNuTh 3HAYCHHE WHIAYKTMBHOCTH M  pacCuuTaTb OTHOCUTENBHYIO
MOTPEITHOCTh N3MEPEHUS;

- onpenenuth Ly ¢ yuerom 3HaueHus Ry (myHkt 2.2.2), cuuTasi, 4TO B MEPBOM

npubmxennn Ry = Ry . OnpenenuTs MeTOIMYECKYIO MOTPEIIHOCTb.
Pe3ynbrarel u3mepenuit u Beruucienuil ma. 6.2.1. u 6.2.2. 3anectu B Tabnuiy 1

Tabnuua 1
Uri Uc f Cy - dur Of duc e
6.2.1.
Uri UL f Ly Rk OurR Of duL oL
6.2.2.

6.3. U3mepeHue A00POTHOCTH KATYIIKH HWHIAYKTHBHOCTH  Pe30HAHCHBIM
METO0M:

- co0paTh cxemy H300paKEHHYIO Ha puc. 4, ISl 3TOTO TOUKY “a” MakeTa COeTUHUTH
C HIKHHM KOHTAaKTOM KoHJeHcaropa Cy W pe3ucTopoM R; mepeMbrukamMu, a KaTyIIKy

WHJIYKTUBHOCTH Ly - C BEpXHUM KOHTAaKTOM KOHAeHcaTopa Cy;

- TOAKJIFOYUTH MAKET K BbIxoay 2 reneparopa ['3-109;

- YCTAaHOBUTH BBIXOJHOE HamnpshbkeHue renepatopa U = 10B yactortoit 1 kI'1;

- noaxrounTh ocuusuiorpad C1-55 k konnencaropy Cy = 0,04 mx®D;

- U3MEHSISI 9aCTOTy T'€HepaTopa, ONPECIUTh PE30HAHCHYIO YAaCTOTY KOJIeOaTeIbHOTO
KOHTypa IO MaKCUMyMy HalpsDKEHUsT Ha KOHJEHCATope, HaOJI0AaeMOro Ha JKpaHe
ocryuiorpada ;

- U3MEPUTH PE30OHAHCHYIO YacTOTy npubopom U3-34;

- OTKITIOYUTH ocumiuiorpad ot koHaencaropa Cy u m3meputh HanpspkeHuss Uy u Uc
npubdopom B7-35;

- paccuuTath A00pOoTHOCTh QQ, MHIYKTUBHOCTh Ly M comporuBneHue R; karymiku
(myHKT 2.3), onpeieTuTh OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUS.

Pe3ynbTaThl H3MEpeHU U BHIYUCIICHUN 3aHECTH B TAOIHITY 2

Tabnuna 2

U, Uc fhes Ly Rp Q Of oL
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[Ipn omnpeneneHnn  OTHOCHUTENBHOM  IMOTPEIIHOCTH HU3MEPEHUS PE30HAHCHOM
4acTOThI y4ecThb, 4T0 Of = (Af / f5e5.)100%, rne foes. - pesonancuas yactora, nusmepeHHas
nprbopom U3-34, a Af - morpemnHocTs yCTaHOBKH PE30HAHCHOM YaCTOTHI .

6.4. N3mepeHue mnapamMeTpoOB KOHACHCATOPA M KATYIIKH HHAYKTHBHOCTH
MOCTOBbIM METOA0M.

6.4.1. U3mepenue emroctu KouaeHcatopa Cy MNPOU3BOAUTCS B CIEAYIOLIEM
HOpsJIKE:

- coOpaTh cxeMy IMpHUBEICHHYIO Ha puc. 7;

- B JMaroHajgb MOCTa a - 6 moAaTh HanpsbkeHue 8B wactoron 1 kl'm; HanpsokeHue
U3MEpATH BOJIbTMETpOM B7-35;

- TMOJKJIIOYHUTH K BBIXOJY HYJb-UHAMKaTOpa (MUKpocxeMa DA1) ocmiorpad
C1-55;

- cOanaHCHpOBaTh MOCT, TOOYEPETHO U3MEHs pe3ucTopbl R, u Ry;
- BBIKJIFOUUTH reneparop 1'3-109;

- OTKJIFOUUTH KoHJeHcaTtop Cy 0T Touku “a’” MocTa, a pe3uctop R; - or Touku “6”’;

- U3MEPUTH 3HAUYECHHE pe3ucTopoB R, u Ry nmpudbopom B7-35;

- paccunTath 3HaYeHus eMkoctu Cy, compotuienus Ry (Rcy) u tg yrma moreps
KOH/JIEHCATOPa;

- ONPEJENIUTh OTHOCUTENBHYIO OTPELIHOCTH Oc;

6.4.2. I3MepeHne HHAYKTUBHOCTY KAaTyIIKH Ly:

- coOpaTh cxemy, IPUBEJCHHYIO Ha puc. §;

- IOAKJIOYUTh MOCT K TE€HepaTopy, yCTaHOBMB HampsbkeHue 7B vacroroit 1 kI';

- OMpeNeNuTh MHAYKTUBHOCTh Ly u comportusienue Ry (Ry,) karymku, ucrnonb3ys
METOJIMKY NPUBEAECHHYIO BBILIE JUISI MU3MEPEHMsI MapaMeTpOB KOHJAEHCATOpa;

- paccuuTaTh JOOPOTHOCTH KATYIIKU U MOTPEIIHOCTh U3MepeHust Ly.

Pe3ynbTarhl n3MepeHuil U BEIYMCICHUN 3aHECTH B TaOIUILy 3.

Tabnuna 3
R, Ry Cy Ry tgd S
6.4.1
R, R Ly Ry Q oL
6.4.2

CpaBHUTH pe3ynbpTaThl HU3MepeHus napameTpoB Cx u LX TpeMsa MeToaaMu.

OnpenenuTs METOAMYECKYI0 TMOTPEIIHOCTh OINPEASICHUsl 3HAYEHUNM EMKOCTH H
WHJIYKTUBHOCTH METOJIOM BOJBTMETpPa-aMIIEpMETpPa, TMPUHSIB 32 HUCTUHHBIC, 3HAYCHUS
MOJIyYeHHbIE MOCTOBBIM METOJIOM.

7. COOEPXAHME OTHETA

7.1. Ha3BaHue u 1ienb paboTHhI.

7.2. Ilporpamma paboTHI.

7.3. Cxembl IPOBOJAUMBIX U3MEPEHU.

7.4. Pe3ynbTaThl SKCIEPUMEHTOB U PACUETOB B BU/JIE TAOJIHII.

7.5. AHanu3 Moixy4YeHHBIX Pe3yJIbTaTOB, OCHOBHBIE BBIBOJIBI 110 paboTe.
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