3ananue 11.2. Yepnas 3Be31a. B uepHOM SIIMKE C YETHIPbMS BBIBOJIAMH HAXOASATCA YEThIPE
AJIEeMEHTa, COCIMHEHHBIC 3Be3/10M. B KaX710M J1yde 3Be3/1bl COIEPKUTCS TOJIBKO OJMH 3JIEMEHT.
OTUMH  3JIEMEHTaMH  MOTYT  OBbITh: PE3UCTOPBI, JHUOJbI, KOHACHCATOPBI, KATYIIKH
WHIYKTUBHOCTH, OaTapeKHy.

1) Ompenenure, Kakue 3JIEMEHTHI HAXOATCS B JIydax 3BE3JIbI, U, B Clydae OOHapyKEHUS
PE3UCTOPOB, OMPEACIIUTE UX COIMPOTUBIICHHUS.

2) Ormpenenure BHYTPEHHEE CONPOTHUBICHHE MYJIbTUMETpAa B PEXKUME BOJIBTMETPA
(mnamazon 20 B)

3) Onpenenure HaIPsHKEHUE HA BBIXOJIE MYJILTUMETPA, BKIIOUEHHOTO B PEKUME OMMETpa

B mquarazone 2000 kOwm.

IIpudopsl U 060pyI0BaHMe: YESPHBIH SIIUK, MYJIBTUMETD.



Pecuonanvuuiii sman cepoccutickotl onuMnuaosbl WKoabHUKos8 no guzuxe. 19 ausapsa 2017 2.

Pexomengauum 1isi OpraHu3aTopoB

o Buytpu uepHoro smmka (puc. 1) cienyer COeaUHUTh TPU ﬁz

pesuctopa ¢ comporuBieHusMu  R; = 810 kOm, R;=270 kOwm, R,

R3 =540 kOm m koHaeHcartop (IPOIIE BCErO B3STh IMOJSPHBIN) Ry Rs
emkocteio C =20 Mx®. ConpoTHBIEHHS PE3HCTOPOB MOTYT \?‘_| l::' l_gb‘
HE3HAYUTENIFHO OTIMYATHCSA OT YKa3aHHBIX. C

BriBogsl u3 YCPHOI'0 dIIWKa JOJIKHBI OBITh KOPOTKHMH, YTOOBI

HCKIIOYUTh UX 3aKOPAYUBAHNEC YUACTHUKAMU OJIMMITAABI.




Bo3mozkHoe pemenue (3amaraud M., CiodoasHun B.)

1. MyJbTUMETPOM B pEXKHUME BOJBTMETPA MPOBEPSIEM TOIMAPHO BCE BHIBOJBI M YOSKIaeMCs B
OTCYTCTBHH HCTOYHHUKOB TOKA.

2. N3mepsiem ommerpoM (B pexume 2000 k) compoTuBiIeHHsS MEXIy BBIBOJAAMH M 3aHOCUM

pe3yNbTaThl B TAOIUILY.

kOMm 1 2 3 4

1 1080 1350 =
2 1080 810 =
3 1350 810 =
4 ~ o0 ~ o0 ~ o0

OOpaiiaeM BHUMaHUE, YTO MOKAa3aHUS OMMETpA MPHU MOAKIIOUYEHUN K KOHTAKTy 4 IOCTENEHHO
yBenuuuBaroTcs U 4yepe3 10-20 ¢ BeIXOAAT 3a quana3oH u3MepeHuil. Tak Moxker ce0Os BeCTH
TOJIbKO KOHAeHcaTop. Ilo Mepe 3apsaku TOK yepe3 HEro yMEHbIIAeTcs, 1 OMMETp (pukcupyer
OeckoHeuHoe comnpoTuBieHue. KaTylika MHIYKTHBHOCTH Bena Obl cebd HHaue — ee
COINPOTHBIIEHUE B YCTAHOBUBIIEMCS PEXXUME JIOJKHO CTPEMUTHCS K HYIIO. J{nos Takke Ben Obl
ce0s1 MHAYe, €ro COMPOTUBIICHNUE B OTKPBITOM COCTOSTHHH OBUIO OBl Majio (HO IOCTOSHHO), a B
3aKpBITOM — OECKOHEYHO BEJIMKO (HO TOXE MTOCTOSIHHO).

OOHapyXMB KOHJEHCATOp, He 3a0bIBa€M €ro paspskaTb I0OCIE KaXJ0T0 H3MEpeHus, |
KOHTPOJIMPYEM 3TOT MIPOLECC C TIOMOLIBIO BOIBTMETPA.

3HaueHus CONMPOTUBIIEHUIN PE3UCTOPOB OINPEAETUM, pellas COBMECTHO CUCTEMY YpaBHEHUM:

R, =R, +R,;
R,; =R, +R;;
Ry =R, +R;;
MMOJIyYrM:
g —RetReRs. R, —RetRnRs. R, -Ra*Ra=Rs.

2 2 2
HpuMeanue: I[J'IH YCKOPCHUSA pouecCa paspsaJaKu KOHACHCATOPpa K HCMY MOYKHO IMOAKJIIOYATh

OMMCTp B O6p8.THOI>i MOJEIPHOCTH, JOKHUAAACH o6pameH1/15{ B HOJIb €r0 ITOKa3aHHUI.




Jns onpenenenus HanpsbkeHuss Up Ha BBIXOJIE OMMETpPa M BHYTPEHHETO CONPOTHUBIICHUS
Ry BonbTMeTpa B TeueHue 2-3 MUH OyAeM 3apsiKaTh KOHIEHCATOP OT OMMETpa Yepe3 pe3ucTop
C MUHMMAaJIbHBIM compoTuBieHreM 270 kOM (puc. 2). [Ipu 3TOM KOHJCHCATOP 3apsSIUTCs 110
HeKoToporo HampspkeHuss Up. 3aTeM OTCOSAMHMM OMMETP OT YETHIPEXTOJIIOCHUKA H
HOJKJIIOYMM K 3TOMY YETBIPEXITOJIOCHUKY MYJIbTHMETP B peXuUMe BosibTMETpa (puc. 3).
BonbT™MeTp moJkiroyaeM K IByM BBIBOJAM YETHIPEXIOIIOCHUKA, OJUH U3 KOTOPBIX COEIUHEH C
KOHJCHCATOPOM, a JPYrod C OJHUM U3 PEe3UCTOpoB, Hampumep, Ri. Ilocnme momkmoueHus
BOJIbTMETPA BHUMATEIHHO CIIEUM 32 €ro IMOKa3aHWsIMH M (UKCHPYEM WX MaKCHMalIbHOE
snaueHne Uj. (Bckope mokaszaHusi BOJITMETPa HAYyHYT BeChbMa OBICTPO YMEHBIIATHCS H3-3a

pa3psaKu KoHieHcaTopa). Mi3MepeHHOoe BOJIbTMETPOM MaKCUMaIbHOE HapsXKEHUE
L ®

Ry +R

3areM mpoueaypy 3apsIKu KOHIECHCATOpa MOBTOPSIEM, a BOJIBTMETP MOJKIIIOYAEM K BBIBOJAM
KOHJIEHCATOpa U JI0O0r0o Apyroro pesucropa, Hampumep, R, = 560 kOMm. B stom ciyuae

MaKCHMalbHOE TOKa3aHUE BOJILTMETPA
xRy @)

R, +R,
Pemas cucremy ypauenuii (1) u (2), ¢ yuérom 3nauenuii Ry u Ry, Haitném:
Up=2,7BuRy~=1MOmMm.

JIiss  TIOBBIIIICHWSI JTOCTOBEPHOCTH IOJIYYCHHBIX pPE3yJbTaTOB IIEJIECOO00Pa3HO IMPOBECTH

AHAJIOTUYHBIC U3MEPCHHUA U paCUYCThl JIS1 BCCX TPEX BO3MOKHBIX MOAKITFOYEHHI BOJIbTMETpPA K

geTbipexnomtocHuky (1 —4; 2 —4; 3 —4;) (cm. puc. 3).

b 2 L]
I '(\'[‘lil-.":l RUMMK ! MICPHBI KUK

\__/ BOUILTMCTD
Puc. 2 Puc. 3

Ecnu xonnencarop C mosisipHbIi, TO B 3aBUCUMOCTH OT IMOJIIPHOCTH MOJKIIOUYEHUS OMMETPA,
pe3yabTaThl M3MEPEHUIl MOryT HECKOIbKO OTIMYarTcsa Apyr oT apyra. CylecTBeHHoe

UCKaXEHHE B pe3ylnbTaTbl H3MepeHuil Oonbmmx comnpoTuBieHuid (MOM) MOXET BHECTH



«3aMbIKaHHE» JBYMsI pyKaMHU KOHTAKTOB OMMETpa (RJIEKTPUUYECKOE COMPOTHBIICHHUE YeIOBEKa

MOXET COCTABJIATH «BCEIr0» HECKOJIBKO COT KOM)

Kpurepun oueHuBanmusi:

1) TIpoBeneHa mpoBepKa Ha OTCYTCTBUE UCTOUHHKOB 1 6ana
2) PesymbTaThl H3MEpeHUIi COPOTHBICHUH Rij 1 6ana
3) OOGHapy»KeH KOHIAEHCATOP 1 6ann
4) OO60CHOBAaHO OTCYTCTBHE KATYIIKH U AHO/A 1 6ann
5) OmnpezeneHbl CONPOTUBIICHHS PE3UCTOPOB 3 basna
€CJIM BCe 3HAYEeHMsI Jie)KaT B quana3zone +5% 3 baa
€CJIM BCE 3HaUeHU Jiexar B quana3one £10% 1 Gauta

6) TlpemnokeHa Mmetoauka u3mepenus Hanpspkenust Up u conporusnenus Ry 2 6ajuia

7) OmnpezeneHbl MOKa3aHUs BOJbTMETPA B HAYAIbHBIH MOMEHT

paspsanku KoHaeHcaTopa (mo 1 6amty 3a Kaxaoe u3 TpEX U3MEepeHui ) 3 daqna
8) Paccuurano 3nauenue Uy 1 6ann
9) PaccuuTano 3HaueHue Ry 1 6a

10) OueHKa MOrpeIHOCTH PE3yIbTaTOB 1 6ana



