3aganue 11.1. «Cepplit» simuk. «Cepblil» SIIUK ¢ TPeMs BBIBOJAAMU COJAEPKHUT HUCTOYHUK C
noctostHHOM DJIC € m nBa pesucropa. YKa3aHHBIE SJEMEHTHI COCIWHEHBI M0 OJHOM M3 TPEX
BO3MOXHBIX CXEM, MPEICTaBIECHHBIX Ha puc. 1.
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«3Be3ga» «enoyka» «TpeyroabHUK»

Puc. 1

Ha kppiike simiuka BEIBOJIBI B POU3BOJIEHOM TMOPSIKE TTOMEUYCHBI OYKBaMH «A», «B» 1 «C» (cMm.

dororpaduto). Buyrpennee conporusienne nctounuka J/[C, HaXoAsIIerocs B «CEPOM SIIIIUKEY,

MPEeHEOPEKMMO MaJIo MO0 CpaBHEHUIO ¢ 7 U R.

1. VYcranoBure, MmO Kakoil ©3 TPEX BO3MOXKHBIX CXeM («3Be3lla», «IEMOYKa» WA

«TPEYTOJBLHUKY) COCTMHECHBI AJICMEHTBI.

2. YcTaHOBUTE COOTBETCTBUE MEXKIY TOUKAMH «1»,
«2», «3» B BeIBOgAMH «A», «B» m «Cy, cunTas,
yto r < R.

3. Omnpenenure 3Hauenue I/C & u conpoTUBICHUS
pe3UCTOPOB 7 U R.

H3-3a OTPaHUYCHHOI'0 BPCEMCHM HaA BbLIIIOJHCHUC 3aJaHUsl TIIOIPCIIHOCTH OLOCHHMBATH HE
Tpe6yeTc51, OOHAKO TOYHOCTH IMOJYYCHHBIX BaMHU MPOMCEKYTOUHBIX M KOHCYHBIX PC3YyJIbTATOB
6y,Z[CT YUUTBIBATHCA ITPH BbICTABJICHUN 0asuIoB.

Oo6opynoBanne. «Cepplit» SIIKUK, MyJIBTUMETP CO IIyaMH.

Buumanue!

1) B nauane cBoero pemieHusi 00s13aTEILHO YKAXUTE HOMEP BBIIAHHOTO BaM «CEPOTO» SIIHUKa
(1a ¢goto aTo Ne 36).

2) 3ampemiaeTcs «3aKOpauMBaTh» BHIBOJIBI CEPOTO SIIHMKa (HApUMEp, C TMOMOIIBIO MPOBOIOB
MYJIBTUMETPA, €T0 IIyMa U T.1.).

3) BuyTpeHHee CONpPOTHBICHHE MYJIbTHUMETpPa B PEXKHUME HM3MEPEHUS HAIMPSHKCHHUS MOXKET
CYIIECTBEHHO OTINYATHCS OT CTAHAPTHOTO.



9-11.1. Bo3mo:kHoe pemenune. BHumanue! Bce u3MepeHHble 3Ha4YeHMsI NPUBEACHBI UL
aBTOPCKON YCTaHOBKH.

1. H3mepum HampspkeHue mexny BeiBogamu A u B, A u C, Bu C:
Usp = 0,00B, Uy = 12,73 B, U = 6,82 B.
IlycTh B SIIIMKE 3IEMEHTBI COCAMHEHBI «TPEYTOJBHUKOMY». Torga Mexay BeiBogaMu A u B
JIOJDKEH OBITh PE3UCTOP MPAKTUYECKH HYJIEBOTO COMpoTuBIeHUsA. OMHAKO, B TAKOM cllydae,
OCTQJIbHBIC JIBA HAINPSDKEHUS JIOJDKHBI COBMANaTh (WM ObITh OYECHb OJMWU3KMMHU), YTO HE
HaOMrogaeTCs. 3HAYUT, B SAIUKE SJIEMEHTHI COSIMHEHBI WITH «3BE3701, WIH «IETTOYKOI.

2. llpeanosiokuM, YTO B SIIMKE 3JIEMEHTBhI COCAMHEHBI «3Be3/ou». [1o TeMm ke u3MepeHusM
YCTAaHOBUM COOTBETCTBHE MEXKIy BBIBOJAMH. Tak KaKk HampspKEHHWE MEXTy BeiBojaMu A u B
pPaBHO HYJIIO, UCTOYHHMK TOAKIIOYEH K BbiBoay C (To ectb C—1). Hampsokenne Mexmy
BbIBoJlaMu A u C Gorblile, clieoBaTeNbHO, PE3UCTOpP, MOAKIIOUEHHBIN K BBIBOY A, UMEET
MeHbIIIee conpoTusiieHue (To ectb 4—2). CooTBETCTBEHHO, B—3.

3. Paznuuue mexay monydeHHbIMU 3HadeHUsMH HanpsikeHust (Uye # Upc) MOKa3bIBaeT, 4To
BHYTPEHHUM COIPOTHUBICHHEM BOJBTMETpA MpeHEeOpeyb HeNb3s!

Kpome Toro, ommerp, naxe B pexxume 2 MOwM, noakintou€HHbIN K BbiBogaM A u B (2 u 3),
«3alIKaIMBAET)», YTO TOBOPUT O TOM, 4TO ¥ + R > 2 MOwm.

Bapuanrt 1. Y MmyapTUMeTpa MUHUMAJIBHBIN Mpeaen u3Mmepenus cuibl Toka 200 wA (cepus 830).

4. IlepeBeném MyJabTUMETp B peKUM MHKpoammepmerpa (mpenen 200 pA) U U3MEepuM CHITY
TOKa MEXy BCEMU Iapamu BbIBOJIOB. [lomyyaem 3HaueHus:

Iig =0, Iy =37,7MKA, Ig. = 10,6 MKA.

5. Ilyctb Ry — compoTtuBiieHue npudopa B pexxume BoabTMeTpa. Torna:

_ ERy 0o = ERy

Ry+1r "B TR, +FR

Ugc

C npyroii ctopossl, € = Iy = IgcR.
Orcroga nmoiy4daem, 4to
R I, 37,7

Ry+R Uy 12,73
RV +r B UBC B 6,82

=187 = R, +3,56r=187R, + 1,87r.

= r = 0,514Ry,.
IloxcTaBuM HalJIeHHOE 3HAYECHUE:

=— = £=1,514U, = 1,514-12,73B ~ 19,3 B.
Use = T5o51a = €= L514Uac =15 73 9,3

& 19,3 B & 19,3 B
o 377wmmA - L2KOM R = A
Bapuanrt 2. ¥ myasTuMeTpa MUHUMAIBHBIN nipeaen uzmepenus 2000 pA (cepus 832, 838).

4. IlepeBenéM MyJIbTUMETP B pekuM Mukpoammepmerpa (mpenen 2000 pA) m u3Mepum TOK
MeX/1y BCEMH MapamMu BeIBOJOB. [lonydyaem 3HaueHus:
Iy =0, Ijc = 38MKA, Ig, = 11 MKA.
5. Ilycte Ry — compoTuBieHHE IpUOOpa B peskuMe BosIbTMETpa. Toraa

ERy ERy
Rotr U TR R

14 14

r= = 1,82 MOm.

Uge =



C npyroii ctoponsl, € = I4c1 = IgcR.
Ortcroga moixydaem, 4to
R I 38
— =0 - 345,
r Igc 11
Ry +R Uy 12,73
Ry+r Uz 682

=187; = Ry +345r = 1,87R, + 1,87r;

= r= O,SSRV
IloxcTaBuM HaWEHHOE 3HAYCHUE:

UAC:m = g=1,55UAC=1,5512,73B=19,7B
_E_197B_ o . _€_197B _
"L 38mxA W Tl 1lmkA OO

6. Temepb IPEANOI0XKHM, YTO BHYTPH SIIHKA DJIEMEHTHI COCAUMHEHBI «IICHOYKOM». B »TOM
Cly4dae pe3yibTaThl U3MEPEHUS HAIPSKEHUS MEXKY BBIBOJAMH JAIOT TO K€ COOTBETCTBHUE,
4yTO U B npenpiaymeM ciayyae (C—1, A—2, B—3), Tak Kak cyMMa CONPOTUBIIEHUN MEXy
BbIBOZIaMU A U B 110 cxeme Bcerma OOJIbIIE 7.

7. MOXHO 3aMETUTh, YTO JJIs COCIUHEHHUS «IIETMOYKOW» BCE MPUBEAEHHBIC BBINIC (POPMYITBI
OCTAIOTCSI CIPaBEUIMBBIMH C TOYHOCTBIO 70 3aMmeHbl: R = r + R. OTcioga cienyer, 4To B
paccMaTpuBaeMOM BapUAHTE

r = 511 kOwm, r+R=182MOm = R =1,31MOwm.
OnHako, Kak CKa3aHo BBIILIE, OMMETP, MOJKIIIOUEHHBIN K BBIBOJAM 2 U 3, 3allIKAJIMBAET, XOTS
JJISL COSJUHEHMS LICTIOUYKOM OH JIOJDKEH MOKa3hIBaTh 3HAUCHHUE R.
8. TlomydyeHHOE MPOTHUBOpEUHME TOBOPUT O TOM, YTO BHYTPHU SIIHUKA AJIEMEHTBI COCTUHEHBI
«3BE3T0NY.
BrruucieHHbie 3HAaUCHUS paBHBI:
(Bapuant 1) £=19,3 B; r =512 xOm; R = 1,82 MOwm.
(Bapmant 2) €= 19,7 B; r =520 xOm; R = 1,82 MOwm.

9. Ilpumeuanue: 3HaYEHUs], U3MEPEHHBIE HAIIPSIMYIO B aBTOPCKON YCTaHOBKE:
E=19,20 B, r =507 kOm, R = 1,8 MOm.

10. O0une Gopmyisl (MX BBIBOJ OT YYaCTHUKOB OJIMMITHABI HE TpeOyeTcs):
_ UacUpc(Iac — Inc) = UacUpc(ac — Isc) _ UacUpc(ac — Ipc)
IycUsc — IpcUysc Iyc - UacUsc — IscUac)’ Igc * (UacUsc — IpcUac)




Ne | 9-11.1. Kputepum ouennBanus (u3 20 6a/1,10B) Bbanabl
Yacrp 1. U3mepenusi (M3MEpEHHBIE W BBIYHCIICHHBIC YUCJICHHBIC 3HAYCHUS
MapaMeTpoOB «CEpPOro» sIIUKa B TpeJesax IMOrpelrHoCTed COBMaAalT ¢
pe3yJibTaTaMu, MOTYyYeHHBIMU OPTaHU3aTOPAMHU OJIUMITHATBI)

1 Omnpenenensbl HAMPSKEHUS MKy BCEMH ITapaMu BBIBOJIOB, ITOJyYECHbI BEPHbBIE 1
3HAYEHUS B MpeJieliax MOrPeIHOCTH MyJIbTUMETPA.

2 | OmpeneneHbl 3HAYEHUS CUITBI TOKA MEXK/y BCEMH MapaMH BbIBOJAAMH SAIIUKA 1
Ilpumeyanue: Y4YaCTHUK JOJDKEH HU3MEpATh CUIY TOKAa B HAaUMEHBIIEM U3
JIOCTYIHBIX eMy pexuMoB («200 MKA» — mist MynbTUMETpoB 830-i cepuu,
«2000 MKA» - g MyabTUMETpoB 832-i1 m 838-ii cepwmii). Eciu yuacTHUK
U3MepsieT HE B HAUMEHBIIEM U3 IOCTYITHBIX €My PEeKUMOB (pa3HHIIA BUIHA 110
HaJUYHIO 3HAKOB TIOCIIC 3amsaToi), ctaBuTh 0,5 6asiia

3 VYka3zaHo, 4TO HpU NOAKIIOYEHUH OMMETpa K Iape BbIBOJOB A W B, Ha 1
kotopeix Uyp = 0,00 B, npubop B pexnme «2 000 kOM» «3alIkaanBaeT.

Yacrs 2. Onpenesnenne cxeMbl 4 COOTBETCTBHS MKy BbIBOAAMHU

4 | YKa3aHo, YTO 3JIEMEHTHI BHYTPH SIIUKA HE MOTYT OBITh COCHMHEHBI TI0 CXEMe 1
«TpeyrojapHuK». IIpuBeneHo 00OCHOBaHME 3TOr0 BBIBOJA CO CChLIKaMU Ha
pe3yJIbTaThl U3MEPECHUI.

IIpumeuanue: be3 000cHOBaHUS OAUIBI 32 MyHKT HE CTABUTh.

5 VY CTaHOBIEHO COOTBETCTBUE MEXIY TOYKAMHU cXeMbl 1, 2 U 3 W BBIBOJAMH 2
A, B, C. CooTBeTcTBHE 0OOCHOBAHO CO CCHUIKAMHU Ha Pe3yJIbTaThl U3MEPEHUM.
IIpumeuanue: bez 000cHOBaHUS OAUIBI 32 MyHKT HE CTABUTh.

6 | YcTaHOBIEHO, YTO AJIEMEHTHI BHYTPU SIIMKA HE MOTYT OBITh COEIUHEHBI IO 3
cxeMe «uenouyka». [IpuBeneHo 000CHOBaHME 3TOTO BBIBOJA CO CChUIKAMH Ha
pe3yJIbTaThl U3MEPEHUHN U BBIYUCIICHUI.

Ipumeuanue: be3 o60ocHOBaHMS 0aslIbl 32 MYHKT HE CTABUTb.
Yacts 3. OnpeaesieHue napaMeTrpoB 3J1eMEHTOB HeNu

7 | VI3 pe3y/1bTaTOB 1. 2 MOTYYCHO 3HAYCHHE OTHOIICHHS g = ;:—2 1

8 | 3amucaHbl BEpHbIE BBIPAXKECHUS JUIsl HANPSIKEHUS BOJIBTMETPA MEXIY Mapamu 2
BBIBOJIOB C Y4ETOM HEM3BECTHOTO BHYTPEHHETO CONPOTHUBIICHUS BOJIbTMETPA

v, =ty o ERv

Ry +71 Ry +R
9 | 3nauenus r u R BbIpaxeHs! yepe3 Ry (U3 COOTHOIICHUH 1. 7 U 1. 8) 2
10 | Ana npudopos 830ii cepum nomyueHo 3HaueHue OJIC B uHTEepBane ¢ 2

norpemHocTeio He Oonee 3%. Ilpu morpemHocTH B mpenenax 5% 3a 3TOT
IIyHKT CTaBUTCS MOJIOBUHA 0aJJIOB

Jst npudopos 832ii u 838ii cepmii nonyueno 3Hauenue J/]C B unTepnaie ¢
norpemHocThi0 He Oonee 10%. Ilpu morpemrocTH B mpeaenax 20% 3a 3TOT

IIyHKT CTaBUTCS MOJIOBUHA 0alsIOB




11 | Ana mnpudopos 830ii cepum 1oOJyuyeHO 3HA4YEHHE » B HUHTEpBAJE C 2
norpemHocTeio He Oonee 3%. Ilpu morpemHocTH B mpenenax 5% 3a 3TOT
IIyHKT CTaBUTCS [IOJIOBMHA 0aJUIOB.
st mpudopos 832i1 u 838i1 cepmii 1onydeHO 3HAYEHHE 7 B MHTEpBAJeE C
norpemrHocThio HE Oomnee 10%. IIpu morpemnoctu B mpeaenax 20% 3a 3ToT
IIYHKT CTaBUTCSA MOJIOBUHA 0asIoOB

12 | Ana npudopoB 830ii cepum mnoigyuyeHO 3HaueHHUe R B HHTEpBaJIEe C 2
norpenrHocThio He Oonee 5%. I[lpu morpemmnoctu B mpenenax 10% 3a sToT
IIYHKT CTaBUTCS [1OJIOBUHA 0aJUIOB.
st npudopos 832ii u 838i1 cepuii nosrydeHo 3HaueHHE R B MHTEpBalE C
norpentHocThio HE Ooee 10%. IIpu morpemnoctu B mpeaenax 20% 3a 3ToT
IIyHKT CTaBUTCS [1OJIOBUHA 0aJUIOB.

[Ipumevanus k .. 10 — 12.

A) Pe3ynbTathl, MOMy4YeHHBIE UCXO/S U3 HEBEPHBIX (POPMYII, HE OLleHHBAIOTCs !

b) Ecnam yyacTHHMK HCHOJNB3YeT «3ay4€HHOE» 3HAYCHHE BHYTPEHHErO COMPOTHUBIICHUS
mynbTuMeTpa (Rv =1 MOM) B pexume BOJIbTMeETpa, Oasuibl 3a .. 10 — 12 He cTaBUTB!




