3aganue 9.1. «Cepblii» AIHK
SlmuK ¢ TpeMs BBIBOJAMH COAEPIKUT MCTOYHHUK TMOCTOSHHOTO HAmNpspKeHHs € W JIBa PE3UCTOpA.
Yka3aHHbIE 3JIEMEHTBI COEIMHEHBI 110 OHON U3 ABYX CXEM, IIPEICTaBICHHbIX Ha puc. 1.

«3Be3may» «TpeyroapHuk»
Puc. 1 doro 1

Ha xpplmke simmuka BBIBOABI B IMPOU3BOJIILHOM IMOpsiAke mnomedeHsl OykBamu A, B u C.

BuyTpenHee compoTuBIEHME HMCTOYHHMKA, MPEHEOPEKMMO Majo [0 CpPaBHEHUIO C

COTNPOTHUBIICHUSMH PE3UCTOPOB I' U R.

1. YCTaHOBI/ITe, 0 KaKOU U3 CXEM (<<3B63,Z[a>> NN «Tpe}IFOJ'IBHI/IK») COCANHCHBI 3JICMCHTHI.

2. YCTaHOBUTE COOTBETCTBHE MEXIY TOUKaMH «1», «2», «3» 1 BbIBOJIaMU A, B u C, cunurasg, 4to
r<Rr.

3. Onpexnenurte 3HaYCHUE HAMPSDKEHHUS € UCTOYHHUKA U CONIPOTHBIICHHS PE3UCTOPOB I' 1 R.

4. OreHUTE MOTPEITHOCTH PE3YJIHTaTOB.

OobopynoBanue. «Cepblil» AIUK, MyJIbTUMETP CO LIYIIAMH.

Buumanue!

1) B Havase peiieHus 00s3aTeIbHO YKKUTE HOMEP «ceporoy siuka (Ha ¢porto 31o Ne 36).

2) 3ampemiaetcs «3aKOpayMBaTh» BBIBOJIBI SIIMKa (HAIpUMep, C TIOMOIILI0 IPOBOJIOB
MYJIBTUMETPA, €r0 IIyna u T.1.).

3) BHyTpeHHEe COMPOTHUBIIEHHE MYJIBTHUMETPA B PEKUME H3MEPEHHS HAIMPSDKEHHS MOXKET
CYIIECTBEHHO OTIMYAThCS OT CTAHIAPTHOTO ISl IAHHOTO IPUOOopa.



2-9.1. Bo3mo:xkHoe pemenue. Buumanue! Bce usMepeHHbIe 3HAU€HHUs NPUBEICHBI IS

ABTOPCKOM YCTaHOBKHU.

1. Usmepum Hanpspkenue mexay BeiBogamu A u B, Au C, B u C:

Upp = 0,00B, Uy = 12,73 B, Ugc = 6,82 B.
[TycTh B SAIIMKE JJIEMEHTHI COSIMHEHBI «TPEYTrOJIbHHKOMY. Torma mMexay BeiBogamu A u B
JIOJDKEH OBITh PE3UCTOP MPAKTUUYECKH HYJIEBOTO conmpoTuBieHus. OIHaKo, B TAKOM cllydae,
OCTQJIbHBIC J[BA HAINPSDKEHUS JIOJDKHBI COBMANaTh (Wi OBITh OYEHb OJNWU3KHMMHU), YTO HE
HaOII04aeTCs. 3HAYMT, B SAIIUKE DJIEMEHTHI COEAUHEHBI «3BE3I0M.

2. Tlo TeM ke U3MEPECHHUSM YCTAHOBUM COOTBETCTBHE MEKIY BhIBOJAMHU. Tak Kak HampsoKEHUE
MeKy BbIBOJaMU A U B paBHO HyIt0, HCTOYHUK TOAKIOYEH K BhIBOAY C (TO ecth C—1).
Hanpsokenne mexay BeiBogamMu A u C Godbliie, ciefoBaTebHO, PEIUCTOP, MOAKIIOUEHHBIH
K BBIBOJLY A, IM€ET MEHbIIIee conpoTuBiieHne (To ectb 4—2). CooTBETCTBEHHO, B—3.

3. Paznmume Mexay moiaydeHHbIMH 3HaueHUsMU HanpspkeHus: (Uye # Upc) TOKa3bIBaeT, 4To
BOJILTMETP HEJb3s CYUTATh UJCATbHbIM!

Kpome Toro, ommertp, naxe B pexxume 2 MOM, moakimtou€éHHbINA K BeiBogaM A u B (2 u 3),
«3alIKAIUBAET», YTO TOBOPHUT O TOM, uTo I' + R > 2 MOm.
Bapuanrt 1. Y MmyapTUMeTpa MUHUMAIBHBIN peaen uamepenus cuiabl Toka 200 A (cepus 830).

4, TlepeBenéM MynbTHUMETP B pexuM Mukpoamiepmerpa (mpeaen 200 pA) u u3MepuMm CUITy
TOKa MEXK/Iy BCEMU Napamu BbIBOJOB. [lonyunm 3HaueHus:
Iig =0, Iy =37,7MKA, Ig. = 10,6 MKA.
5. Ilycte Rv — conpotusnenue npubopa B pexume BoiabTMeTpa. Torna:
ERy ERy

Upe =—, =—
Ac RV +r BC RV +R
C npyroii croponsl, € = I, = IzcR.

Ortcroa rmoixydaem, 4to

r Iz 10,6
Ry+R Uy 12,73

Ry+r Uz 682

R e 377

=187 = R, +3,56r=187R, +1,87r.
= r = 0,514Ry,.
IloxcTaBuM HalineHHOE 3HAUEHHUE:
= = = 1,514 =1,514-12,73B =~ 19,3 B.
Ugc 110514 E 514Uy ,5 ,73 9,3

E 193B — 512 k0 R_S_ 19,3 B
Le 377mxA 4T “Ipe 10,6 MKA
Bapuanrt 2. ¥ myasTuMeTpa MUHUMAIBHBIN nipeaen uzMmepenus 2000 pA (cepus 832, 838).

r= = 1,82 MOm.

4, TlepeBenéM MynbTUMETP B pexuM Mukpoammepmerpa (mpemen 2000 pA) m u3MepuM TOK
MEXy BCEMH TapaMu BeIBOJIOB. [loiryyaem 3HaueHus:
Iyg =0, Iy =38 MKA, g =11 MKA.
5. Ilycts Rv — conpoTtuBnenue nmpubopa B pexkume BolbTMeTpa. Toraa
ERy ERy
Yo Tmoar VTR AR
C npyroii croponsl, € = I, = IzcR.



Orcrona rmoyy4yaem, 4to
R I 38

— =2 =" =345
r Igc 11

Ry+R Uy 12,73

Ry+r Uz 682

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

= r= 0,55RV
IloxcTaBuM HalieHHOE 3HAYECHUE:

Up =———— = €=155U,c=155-12,73B = 19,7 B.
4714055 Ac
_E_197B _ P £ _197B
" L 38mxa M "l 1lmkA M-

BrruncnieHHbie 3HaUCHUS PABHBIL:
(Bapuant 1) £=19,3 B; r = 512 xOm; R = 1,82 MOwm.
(Bapuant 2) £ = 19,7 B; r =520 kOm; R = 1,79 MOwm.

6. Illpumeyanue: 3HaUCHUSI, U3MEPEHHBIC HANIPSIMYIO B aBTOPCKON YCTaHOBKE:
€=19,2B,r =507 kOm, R = 1,80 MOwm.

7. OOuue Gpopmybl (MX BBIBOJ OT yYaCTHUKOB OJIUMIINA/IbI HE TPeOyeTcsl):
_ UacUpc(ac = Ic) — UacUpcUac = Ic) _ UacUpcUac = Ipc)

&= , T = , R= :
LacUpc — IpcUac lac + (IacUpc — IpcUxc) Igc - (TacUpc = IpcUac)




9-9.1. Kpurtepuu ouennBanus (13 20 6a/110B)

Banasl

Yacts 1. U3mepenus

bannbel B 2TOM yacTu cTaBiATCS 3a pe3ysbTaThl H3MEPEHUN €clid OHHU
OTJIMYAIOTCSI OT XapaKTEePHbIX MMapaMeTpOB JAHHOTO SIIMKa He OoJiee, 4yeM Ha
5%

AHanu3 coep>KUMOTO SIIKMKa HayaT ¢ MOMOUIbIO BOJIBTMETPA, TaK KaK €CcTh
PHUCK BBIBECTH U3 CTPOS aMIIEPMETP, WU MOJTYyYUTh HEBEPHBIC MOKA3aHUS
OMMeETpa.

Omnpenenenbl HANPSKEHUS] MEXKIY BCEMHU NTapaMU BBIBOJIOB
Ecau usmepenne oqrHokpaTHoe, 1o 0,5 0as1a

Omnpenenensl 3HaY€HUS CUIIBI TOKA MEXKAY BCEMU ITapaMU BBIBOJIOB SIIIMKA.
Ipumeyanue: Haunnath npoOHBIE U3MEPEHUS ClieyeT Ha Haubosiee rpyoom
npenene (200 mA), Tak Kak CyIIeCTBYeT PUCK BBIBECTU M3 CTPOSI aMIIEPMETP.
[anee yd4acTHUK BBIOMpAaeT ONTUMANbHBIA JUANa30H M3 JOCTYIHBIX €My
pexumoB («200 MKA» - mist myabtuMeTpoB 830-it cepun, «2000 MKA» - s
MyJIbTUMETPOB 832-i1 u 838-i1 cepwmii). Eciu yyacTHUK MPOBOIUT U3MEPECHHS
HE B ONTHMAJbHOM JMAala3oHEe, YTO BHJIHO [0 HAIUYUIO 3HAKOB IOCIIE
3aMsaTOM, TO 3a ATOT IMyHKT cTaBUThH 0,5 Gajial

Ecau usmepenne oqrHokpaTHoe, 1o 0,5 0a/uia

VKa3aHO, YTO NpH TMOAKIIOYCHUH OMMeETpa K mape BbiBojoB A u B (Ha
kotopeix Uyp = 0,00 B, mpubop B pexnme «2 000 kOM» «3alIkaanBaeT.

Yacrsp 2. Onpeneﬂenne CXE€MbI U COOTBETCTBUA MEKAY BbIBOAAMHU

O00CcHOBaHO, YTO JIEMEHTHI BHYTPH SIIHUKA HE MOTYT OBITh COEAMHEHBI 10
CXEME «TPEYTOJIbHUK»

VY CTaHOBIIEHO COOTBETCTBHE MEXIY TOYKaMHU CXeMbI 1, 2 W 3 W BBIBOJAMH
A, B, C. CooTBercTBHE 00OCHOBAHO CO CCBUIKAMH Ha PE3yJIbTAaThl H3MEPEHHIA.
Ilpumeuanue: bez 060cHOBaHMs 0aUTBI 32 MyHKT HE CTaBUTh.

Yacts 3. OnpenesieHue napaMeTrpoB 3JIeMEHTOB

lac

R
W3 pe3ynbTaToB 1. 3 MOJIYyYeHO OTHOILICHUE — =
BC

3aHI/IC3.HI)I BI)Ipa)KeHI/ISI JJIA HaHpSDKeHI/IH BOJII)TMeTpa Me>1<11y HapaMI/I BBIBOJIOB
C yquOM HCHU3BCCTHOI'O BHYTpeHHGFO COHpOTI/IBJICHI/ISI BOJIBTMGTpa
ERy ERy

Upe = ——, Upc=——.
AT R+ BT R, 4R

Benuuunsl r 1 R BeIpaeHbI 4epe3 Ry, (M3 COOTHOIICHHH 11. 7 | 11. 8)

10

Jasi  npuGopoB 830-if cepum TMOJY4YEeHO 3HAYEHUE  HAIPSIKEHUS,
OTJIMYAIOIIeecss OT aBTOpckoro He Oonee uem Ha 3%. Ilpu oTkiIIOHEHWH Ha
3% — 5% 3a 5TOT MyHKT CTaBUTCS MOJIOBUHA OAJIIOB.

Jasi npudopoB 832-ii m 838-ii cepmii MomydyeHO 3HAYCHHUE HAIPSIKEHUS,
oTIHMYaromieecss oT aBropckoro He Ooinee yem Ha 10%. Ilpu oTkinoHeHMH Ha




10% — 20% 3a 3TOT IMyHKT CTaBUTCS MOJIOBHHA OAJIIOB.

11 | Jasn mpubopoB 830-ii cepuM TMOJIyYeHO 3HAYCHHE [, OTIMYAIONIECECS OT
aBTOpCcKOrO He Ooisiee ueM Ha 3%. [Ipu otknonenun Ha 3% — 5% 3a 3TOT MyHKT
CTaBUTCS MOJOBHHA OAIIJIOB.

st npudopos 832-it u 838-ii cepmii noryyeHO 3HAUYEHUE I, OTIIMYAIOIIEECS
ot aBTopckoro He 6onee yem Ha 10%. [Ipu oTknonennu Ha 10% — 20% 3a 3TOT

IIYHKT CTaBUTCA [1OJIOBUHA 0aJlIOB.

12 | Jasn npu6GopoB 830-ii cepuu monydeHo 3HadyeHHe R, oTimuaromeecss oT
aBTOpcKOro He Oosnee yeM Ha 5%. [Ipu otkinonenuu Ha 5% — 10% 3a 3TOT
MIYHKT CTaBUTCSA MOJIOBUHA 0aJUIOB.
Just npudopos 832-ii u 838-ii cepmii monyueHo 3HaueHue R, oTinuyaromnieecs
oT aBTOpckoro He 6osee yeM Ha 10%. [Ipu otkionenuu Ha 10% — 20% 3a 3TOT
MYHKT CTaBUTCSA MOJIOBUHA 0aJUIOB.

[Mpumevanus k m.o. 10 — 12,

A) Pe3ynbTaTel, MOMTy4YeHHBIE UCXO/S U3 HEBEPHBIX (OpPMYII, He OLleHHBAIOTCs !

b) Ecnu ydacTHUK UCTIONB3YET «3ay4eHHOE» 3HAUCHUE BHYTPEHHETO COMPOTUBICHUS
mynbTuMeTpa (Rv = 1 MOMm) B pexume BoJIbTMeETpa, Oaisl 3a m.i1. 10 — 12 He ctaBuTh!



