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[losscHuTENIBHAA 3alIKCKA

Meronnueckie yka3zaHus IO BBIIOJHEHHUIO JOMAIIHEW KOHTPOJBHON paldOThI
pa3paboTaHbl B COOTBETCTBUM C pabodeil y4eOHON mporpaMMoil AMCHUIIIHHBI
OI1.08 DnexTpuueckne m3MepeHus: s crnenuanabHocTd 27.02.03 ABTOMaTuka u
TEJIEeMEXaHUKA Ha TPAHCIOPTE (MKEJIE3HOJOPOKHOM TPAHCIOPTE) U TPEOOBAHUSIMH K
pe3yibTaTaM OCBOCHHSI IPOrpamMMbl MOJATOTOBKH CHEIHMAIMCTOB CPEIHEro 3BEHa
®OI'OC CIIO panHOM crnenuanbHOCTH (0a3oBas MOATOTOBKa). Metoauueckue
yKa3aHUs pelHa3HaueHbl 1 CTYACHTOB 1 Kypca 3a04HOM GOpMbI 00yUeHUS.

JloMamHssi  KOHTpoJbHas paboTra — 3TO caMmMocTosTeNbHas paborta
00yyJaromuxcsi, KOTOpasi BHIMOJIHAETCS B YCTAHOBJICHHOE BPEMSI M B YCTAHOBJICHHOM
00beMe MHAUBUIYATbHO 0€3 HEMOCPEICTBEHHON TOMOIIM MPEroiaBaTesl.

CamocTosiTenbHas paboTa 00y4aronuxcsi MPOBOAUTCS € LEIbIO:

- (QopmupoBanusi kKommetreHimi, mnpeaycmorpeHHsix DOIOC CIIO 1o
cnermaibHoct  27.02.03 ABTOMaTuka U TeJIeMEXaHMKa Ha  TPaHCIOPTE
(>KeNe3HOI0POKHOM TPAHCIIOPTE);

- CHUCTEMaTHU3allii M 3aKPEIUICHHS TOJYYEHHBIX TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX YMEHUNU 00yJaroIuxcs;

- YIIIyOJICHUS U pacIIMPEHUs TEOPETUUECKUX 3HAHUM;

- pa3BUTHUS TO3HABATENIbHBIX CIOCOOHOCTEM M aKTUBHOCTH OOYYalOIIUXCS:
TBOPYECKOMU WHULINATUBHI, CaMOCTOSITETIbHOCTH, OTBETCTBEHHOCTH,
OpraHu30BaHHOCTH;

- (¢opmupoBaHHUE CaMOCTOSATEIBHOCTH  MBIIIJIEHUS, CIOCOOHOCTEH K
CaMOpPa3BUTHUIO, COBEPILIEHCTBOBAHUIO U CAMOOPTaHU3ALINY;

- Pa3BUTHIO UCCIIEAOBATEIBCKUX YMEHUM.

Y4ebnpiM mIaHoM crienuanbHOCTH 27.02.03 ABTOMaTHKA M TeleMeXaHUKa Ha
TpaHcnopTe (3KEJIE3HOJOPOXKHOM TpaHcmopTe) (3aouHast dopma OOydeHMSs) st
muciuuinabel OI1.08 DnexTpudeckue uaMepeHus npeaycmorpeHo 115 yvacoB Ha
CaMOCTOSITeNIbHYI0 paboTy oOydaromuxcs. PaGouelr ydeOHOM mporpammoit
JTUCIUIUIMHBL ~ ompenenieHsl  ciuenyrommue Buasl BCP:  mpopaboTka yueOHOM
JTUTEPATYPHI, BEIIOJIHEHUE WHIUBUIYATHBHOU TOMAITHEW KOHTPOJIBHOU PabOTHI.

Paboueii mporpammoil yueOHON TUCHUIUIMHBI MPEAYCMOTPEHO BBIMOJIHEHUE
OJIHOM KOHTpPOJIbHOW paboThl. K KOHTpOJbHON paboTe NaHbl METOAMYECKHE
yKa3aHUus C TpUMepaMy pelieHus MNOoJ00HBIX 3angad. Martepuan AUCIUTIIAHBI
OCHOBBIBAETCSI Ha 3HAHUSX, [OJYYEHHBIX HA 3aHATUAX DIJIEKTPOTEXHHKHU,
MareMaTuku. OCHOBHYIO 4acTh TEOPETUUYECKOTO Marepuala CTYAEHThl — 3a0UHHUKHU

M3y4aloT CaMOCTOSITEIBHO MO PEKOMEHYEMOU JIUTEPATYPE.
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B pe3ynbpTaTe 0CBOCHUS TUCIUTIIIUHBI 00YUYaIOIIUNACS TOJDKEH YMETh:

- MPOBOAUTH DJEKTPUYECKUE M3MEPEHUS MapamMeTpoB AJIEKTPUUECKUX
CUTHAJIOB MPUOOpaMH U YCTPOMCTBAMM PA3TMYHBIX TUIIOB U OLIEHUBATh KaueCTBO
MOJIYYEHHBIX PE3yJIbTATOB.

B pesynbrarte 0CBOCHUS JUCHUILIMHBI 00YUYaIOIIUICS TOJKEH 3HATh:

- 1puOOpHl U YCTPOWCTBA I M3MEPEHHS MapaMeTPOB B ANEKTPHUUCCKUX
IEMAX U UX KIacCU(HUKAIHIIO;

- METOBI U3MEPECHHS U CIIOCOOBI X aBTOMATHU3AITNH;

- METOJIMKY OINpeAeNieHHus TMOrPEIIHOCTH U3MEPEHUW U BIMSHHUE
U3MEPUTETBHBIX TPUOOPOB HA TOYHOCTh UX H3MEPEHUM.



3ajanue 1J1s JOMalIHEeH KOHTPOJbHOM padoThl

3amannsi Ha KOHTPOIBHYIO paboTy cocraBieHbl B 50 BapuanTax. BapuaHnr,
MOJJICKALTUN PELICHUIO, OMPEAENsAeTCs MO JBYM MOCIEAHUM IdpaM mudpa
cTyneHTa Tadmipl 1.
Tabmuua 1 - BappanTbl KOHTPOJBHBIX padoT.

Ho- Ho-
/IBe mocnenHue | Mep Howmepa 3agau [IBe mocnennue | Mep Howmepa 3agau
uudper mmdpa | Bapwu- nudper mudpa | Bapu-

aHTa aHTa




01 wm 51 1 10 16 21 34 43 26 nmu 76 26 3 16 30 38 44
02 nwmm 52 2 9 11 27 31 44 27 v 77 27 2 13 25 34 48
03 wmm 53 3 8 17 22 35 49 28 nmm 78 28 1 18 24 35 50
04 wm 54 4 7 12 25 36 50 29 wm 79 29 10 11 29 36 45
05 mmm 55 5 6 18 24 32 41 30 wim 80 30 9 15 28 37 43
06 nmm 56 6 5 13 30 37 42 31 wm 81 31 2 14 26 39 47
07 nmm 57 7 4 13 23 38 45 32 uwmm 82 32 1 13 25 32 48
08 mmm 58 8 3 14 29 40 46 33 umm 83 33 3 13 22 34 45
09 nmu 59 9 2 20 28 33 47 34 umu 84 34 4 20 21 35 50
10 wmm 60 10 1 15 26 39 48 35 wmm 85 35 5 11 27 38 44
11 wmm 61 11 4 12 27 31 49 36 i 86 36 6 16 24 31 43
12 v 62 12 5 14 26 32 48 37 v 87 37 7 15 28 40 49
13 nmu 63 13 6 11 24 33 41 38 mm 88 38 8 12 23 36 41
14 nin 64 14 7 19 21 34 42 39 umu 89 39 9 18 23 37 42
15 wmm 65 15 8 13 25 39 50 40 nma 90 40 10 17 30 33 46
16 o 66 16 9 17 23 35 44 41 nma 91 41 1 14 23 38 46
17 nma 67 17 10 18 22 37 46 42 wm 92 42 2 13 24 31 49
18 nmu 68 18 1 15 30 40 43 43 wm 93 43 3 18 23 40 47
19 wmm 69 19 2 20 28 36 45 44 nmm 94 44 4 12 25 33 48
20 wim 70 20 3 16 29 38 47 45 wm 95 45 5 17 21 34 45
21 nwmm 71 21 8 14 21 33 46 46 nmu 96 46 6 13 30 32 44
22 uma 72 22 7 12 27 32 49 47 wm 97 47 7 20 22 36 41
23 wm 73 23 6 20 22 39 48 48 wim 98 48 8 16 26 39 50
24 wimu 74 24 5 17 23 31 42 49 wm 99 49 9 16 27 35 42
25 mm 75 25 4 13 26 40 41 50 mmm 100 50 10 11 28 37 43
Copepxanue Q1M CHUTTAHBI

5.10cHOBBI METPOJIOTUHU

3HaueHHe DIJIEKTPUYECKUX HW3MEpEeHH i obOecriedeHus 0Oe30MacHOCTU

JBIDKCHUSI  TO€3/I0B, MOBBIIICHUSI MPONYCKHOW crnocoOHocTH. Krnaccudukarus

MeTO/I0B M3MepeHuid. [lorpemHoctu m3mepeHuii U mpuOOpPOB.
OcCHOBHbBIE TOHSTUS U OMpPEIENICHUs, OTHOCSIIUECS K MEpaM U Mpudopam.

5.2 OOume cBeAeHUs 00 3JIEKTPOU3MEPUTEIbHBIX IpHOOpax
Knaccudukanusa no cucremam, CTENEHW TOYHOCTH M JIPYTUM MPU3HAKAM.
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OO6mas cxema YCTPOHCTBA  DIIEKTPOU3MEPUTEIHLHOTO  MpUOOpa
HETIOCPEICTBEHHON OIlleHKU. JleTanan, OCHOBHBIE TEXHUYECKHE XapaKTEPUCTUKU.
VYcaoBHble 0003HaueHHMs Ha  IIKadax. [peOoBaHusA, MpPEIbABIAEMbIE K
U3MEPHUTEILHBIM IPUOOPaM.

5.3. IIpuGopbl HENOCPEACTBEHHON OIEHKHU

Knaccudukanus mnpubopoB Uil HU3MEpPEHUS TOKA W HaIPsHKCHUS.
YcerpoiicTBO, TPUHLMN — JCHCTBUS, JOCTOMHCTBA, HEAOCTaTKM M  0O0JaCTh
NPUMCHCHHUS  DJICKTPOM3MEPUTEIBHBIX  NPHOOPOB  MAarHUTORJICKTPHYECKOH,
TEPMOIJICKTPUICCKOM, 3ICKTPOMArHUTHOM, AIIEKTPOIUHAMUYECKOM,
dbeppoaHAMUYEC-KOW U DJIEKTPOCTATUYECKON CHCTEM.

5.4 H3MepeHHe MOIIHOCTU W DHEPIUH

N3mepeHre MOUTHOCTH B IENM MOCTOSHHOTO M OAHO(A3HOTO MEPEMEHHOIO
TOKa DJJEKTPOJMHAMHYECKMM BaTTMETpoM. BiiroueHwe mnpubopa B  IIClb,
ompenieNieHie  1eHbl  jeneHus. DeppoauHaMHuUecKuil  BaTTMeTp. 3Mmepenue
aKTUBHOM MOIIHOCTH B MEMsIX Tpex(da3HOro ToKa OJHHUM, JBYMS U Tpems
BarT™MeTpa. Tpexda3Hbie BATTMETPHI.

[lonsiTue 00 M3MEpPEHHWH PEAKTUBHOM MOIHOCTH.

N3mepenne sHEpruu B Memsax oAHOGA3HOTO W Tpex(a3zHOro MepeMEeHHOTO
Toka. CXeMBbl BKIIOUCHHS JBYX- W TPEXDAJIEMCHTHBIX CUETUYHKOB B IIEHAX TpEX-
¢dbazHoro TOKA.

[TonsiTne 00 W3MEpPEeHWHM MOITHOCTH W DHEPIHHM B IEMAX IEPEMEHHOTO

TOKa C IIPUMCHCHUCM HN3MCPHUTCIBbHBIX TpaHC(bOpMaTOpOB HAIIPSOKCHUA W TOKA.

5.5. U3smepenune koddduimmesTa MOIHOCTA ¥ YaCTOThl IEPEMEHHOI'O TOKA

Usmepenne kodp@duiMeHTa MOIMHOCTH B IIeMsIX TMEPEMEHHOT0 TOKa,
OnexktpoauHaMuueckuii u (deppoauHamMuueckuii  GazoMeTpbl  0AHO(DA3ZHOTO U
TpexdazHoro Toka.

W3mepenne 4YacToThl B ILEMSAX MPOMBILUIEHHOTO IEPEMEHHOr0  TOKa.
DNeKTpoAMHAMUYECKUH, (eppOAMHAMUYECKUN « BUOPALIMOHHBIN 4aCTOTOMEpHI,

5.6. IsMepeHue JIEKTPUYECKUX COPOTUBICHUIN

Knaccudukanus >IeKTpUYECKUX COMPOTUBJICHUM MO BETUYMHE U METOIMKE
U3MEpPECHUM.

N3mepenue cpeaHuX COMPOTUBICHUNA KOCBEHHBIM METOJOM (TIPU MOMOIIU
aMIIEpMETPa-BOJbTMETPA) W  OJMHAPHBIM  HU3MEPUTEIBHBIM  MOCTOM  Ha
MIOCTOSSHHOM TOKE.

[IpuHuMn  gEWCTBHST W CXEMBI  OMMETPOB € OJAHOPAaMOYHBIM U
JBYXPaMOUYHBIM (JIOTOMETPUUYECKUM) U3MEPUTEIIbHBIMU MEXaHU3MaMHU.



ITonsaTne 00 U3MEpEHUU MaJIbIX CONPOTHUBIICHUH JIBOVHBIM
U3MEPUTEIIBHBIM MOCTOM.

WN3mepenue  OoJMbLIMX  CONPOTUBIEHUH  MerommerpoMm.  M3mepenue
CONPOTHUBIICHUS HN30JISLUU.

[lonsiTME O  CONPOTHUBIEHMHM  3a3eMjieHus.  MeTonpl  U3MepeHus
CONPOTHUBJICHUS 3a3€MIICHHS (aMIEPMETPOM-BOIBTMETPOM M KOMIIEHCALIHOHHBIM
metonioMm). [Ipubopsl s u3MepeHus: cOmpoTHBICHUA 3a3emiieHuit Tuma MC-08
nu M 416, npuHuMn paeWcTBUs, cxeMbl npubopoB. Cxema HW  METOAUKA
U3MEPEHMSI STUMH NPUOOpaMHU.

5.7. udpoBbie HU3MEPUTEIBLHBIE IMPUOOPHI W  aHAIOrO-IU(POBHIE
peoopazoBaTesin

OcCHOBHBIE ~ OmpeneneHuss W NPUHLMUII  JIEUCTBUS,  XapaKTEPHUCTHKH,
JOCTOMHCTBA, HEAOCTATKH, 00JIACTh MPUMEHEHUS.

[udpoBble  BOJBTMETPHl  MOCTOSIHHOTO W NEPEMEHHOrO  TOKa, HUX
CTPYKTYpPHBIE CXEMBI, NPUHUMIT JAECHUCTBUS, NPUMEHEHHUE.

5.8. Perucrpupvronme npudopbl
Hasznauenue, kmaccudukanuss ¥ MpUMEHEHHWE CaMOIUIIYIIUX MPUOOPOB.

[lpyHuun  fgeficTBUS U YCTPONCTBO  CAMONUMIIYIIMX  HPHUOOpPOB ¢
HETIPEPHIBHOM U TOYEYHOW 3aIUCHIO.
Ocuwinorpad, NpuHOMO JEUCTBUA U 00JIACTh MPUMEHEHUS.

5.9. U3smepenne eMKOCTH, MHAYKTUBHOCTH W B3aMMHOW WHIYKTHBHOCTH

N3MepeHne €MKOCTM KOCBEHHBIM METOJOM M METOJIOM CpaBHEHHS.
dapaoMETpBL.

N3MepeHne WHAYKTUBHOCTH M B3aUMHOM HWHIYKTUBHOCTH KOCBEHHBIM
meTonoM. Crioco® COrIacoBaHHOTO M BCTPEYHOTO BKIIOUEHUS OOMOTOK.

Teopuss MocTa mMEepeMEHHOTO Toka. MOCTbI C  OTHOIICHHUEM U
MPOU3BEACHUEM IUIeY. YHHUBEpPCAJbHBIH MOCT TmepemMeHHoro Toka E7-4.
N3mepeHne eMKOCTM UM  BEJIMYMHBI yIJIa TMOTEPh KOHAEHCATOpa MOCTOM
NEPEMEHHOr0 TOKa. l3MepeHue WHAYKTUBHOCTH U B3aUMHOW WHIYKTHUBHOCTHU
MOCTOM TEPEMEHHOr0 TOKa.

5.10. H3MepeHne HEIICKTPUUCCKMX BEIMYMH 3JCKTPUYSCKUMU METOAAMU

Oo6mmue MPUHIUTIBI U3MEpPEHUS HEAJIEKTPUUECKUX BEJTUYHH
ANEKTPUUECKUMU METO/IAMH. ITapameTpuueckue npeodpazoBaTesn
HEAJIEKTPUUECKMX BEJIMYMH B  DJIEKTpUYECKHE (PEOCTaTHble, KOHTAKTHOIO
CONPOTHUBJIEHUS, TEPMOYYBCTBUTEJIbHBIC, WHIYKTUBHBIE W E€MKOCTHBIE), UX
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IIPUMEHEHUE. I'eneparopuble npeobpazoBatTeu (MHIYKIIMOHHBIE U
TEPMOAJIEKTPUUECKUE), UX IPUME HEHUE.
Metoapl peoOpa3oBaHUsl MarHUTHBIX BEJIMYMH B DJIEKTPUYECKHE.
W3mepenue XapakTepUCTHMK MAarHUTHOTO IIOTOKa B  IIOCTOSIHHOM U
MEPEMEHHOM MAarHUTHOM IMOJIE.

5.11. Teneunzmepenus

Oo6mue CBEICHUS 0 TEJIEU3MEPEHUSX. Knaccudukanus
TEJIEU3MEPUTENBHBIX CUCTeM. YacTOoTHas W UMIYJIbCHAs CHUCTEMBl W3MEPEHUH.
[IpumMeHeHMe cUCTEM TeJIeU3MEepPEHH Ha KeJIE3HOJOPOKHOM TPAHCIIOPTE.

3axayu K 1oMalIHell KOHTPOJbLHOM padoTe
3agava 1.

[Ipu moBepke TEXHUYECKOTO BOJIBTMETPA IJICKTPOMATHUTHON CHCTEMBI
tuna 2-378, uMeromero mpenen u3MepeHus: (HOMUHalbHOE Hampspkenue) 250

B, Obuta ompeneneHa ero HamOojbIas aOCOMIOTHAS MOTPeIIHOCTh: AUyapp =
3,75 B.
Onpenenure:

1) xmacc TOYHOCTH BOJNBTMETPA Y ;
2) mpenensl NeHCTBUTEIFHOTO 3HAYCHUS M3MepsieMod BenuuuHbl Ugy U
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U,;, ecau nokasanue BoibTMeTpa paBHo U =220 B.

3) HanmOOJBIIYIO BO3MOXKHYIHO OTHOCHUTEJBHYIO MOTPEUIHOCTh HW3MEPCHU,
ecau BosnbTMeTp mokazan U; =100 B.

4) HauOOJBIIYI0 BO3MOXKHYK) OTHOCHTEIBHYIO IMOTPEIIHOCTh H3MEPEHHS,
ecau BoibTMeTp mokazan U, =200 B.

VYkaxkute, B Kakoll 4yacTu IIKaibl NpuOOpa HM3MEPEHHs MOodydaroTcs Ooliee
TouHbIMH. [lOSICHUTE, Ha OCHOBAaHUM YETO CHIEIaH BHIBO/I.

3agaua 2.

Jlis m3MepeHus] HalpsHDKeHHUS B IEMH MOCTOSHHOTO TOKa HCIOIb30BAINUCH
7IBa BOJIbTMETpA:

nepBeiid THma M 1214 ¢ mpenenom u3aMepeHHs (HOMHHAJIbHBIM HampsoKe-
HueM) Uy, =50 B u kmaccom tounoctu 7y = | %,

BTopoil Tuna C70 c mpenenom m3amepenus Uy, =10 B ¢ kmaccom Tou-
HocTH Vi = 1,5 %.

Onpenenure:

1) HamOOJIBIIYI0 aOCOJIOTHYIO TOIPEIIHOCTh MEPBOTO BOJIBTMETPA AU
HAWE 1 »

2) HauOOJNBIIYI0 aOCONIOTHYIO MOTPEIIHOCTh BTOPOTO BOJBTMETPA AU
HAWB 2 »

3) HanOOJBIIYID BO3MOXKHYIO OTHOCHTEIBHYIO IMOTPEIIHOCTh Yyp| NMPU H3-
MepeHnn TepBbiM BodbTMeTpoM U; =95 B

4) HauOOJBIIYI0 BO3MOXKHYK) OTHOCHTEIBHYIO IMOTPEIIHOCTh Yypo, NPH
U3MEpeHNH BTOpbIM BoJbTMeTpom U,=9,5 B.
VYkaxkure mpudop, KOTOPbIA BBIOJHUT U3MEPEHHUE C OOJbIIEH TOYHOCTBIO.
[losicHuTe, Ha OCHOBAaHWU YETO CHEJIAH BBIBOJ.

3agaua 3.

N3mepeHne MOIIHOCTH HAarpy3kd B LN IOCTOSHHOTO TOKa BBIOJIHEHO
KOCBEHHBIM METOJIOM IpH MOMOLIM aMIiepMeTrpa U BosibTMeTpa. IIpu 3TOM OBI-
JU WCTOJB30BaHbl: amriepMmerp Tuna M 342, uMmeronuii mpeaen u3MepeHus
(HomuHaNBHBIN TOK) |y =20 A M Kiacc TOUHOCTH Y x = 2,5%, BOJBTMETp THUIA
M 717 ¢ npenenom u3mepenus (HOMUHaNbHBIM HampsikeHuem) U poy =150 B
U KjaccoM TouHocTH Y = 1,5%. Ilokasanus mpuGopos: ammnepmerpa | =8 A;
BobTMeTpa U =100 B.

Onpenenure:

1) momHOCTH TOTpeOUTENS P;

2) HauOOJBIIYI0 BO3MOXXHYIO OTHOCHTEIBHYIO TOTPEIIHOCTh HPU U3Mepe-
Hun toka | =8 A - yypi;

3) HauOOJBINYI0 BO3MOXKHYIO OTHOCHTEIBHYIO TOTPEITHOCTh MPU H3Mepe-
Hun Hanpspkeruss U =100 B - yypy;

4) HauOOJIBIIYI0 BO3MOXHYK) OTHOCHUTEIbHYIO MOTPEIIHOCTh MPU H3MEpe-
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HUU MOIIHOCTU YHpp;
5) HanmOOJBIIYyI A0CONIOTHYIO MOTPEIIHOCTh M3MEPCHHS MOIIHOCTH A

P HAUB -

3agaua 4

Bartmerp Tuma ]I 5004, paccuurtansbiii 1o Hampsbkenuto Ha Uy =300 B
u Ha ToK |y =5 A, umeer mkany c uuciaom neneHuit oy = 150. Kmacc Tou-
Hoctn ero Y =+0,5%

Onpenenure:

1) mocTosiHHYIO (IIEHY JEJICHHS) BaTTMETPa;

2) BEIMYUHY MOIMHOCTH P, M3MepeHHYI0 BaTTMETPOM, €CIH €ro CTpejKa
otkiionmiack Ha 100 nmenenwuii;

3) HanOoNBIIyI0 aOCONIOTHYIO MOrPeHIHOCTh mpudopa AP yaps;

4) mpenmenbl AEHCTBUTENHEHOTO 3HAUCHMS W3MEpPEHHOW BenmuuHbl P m P
jo TIpU U3MEPEHUHM MOUIHOCTH, ONPENECIIEHHOM BO 2-OM IIyHKTE 3aJauu;

5) HanOOJBIIYI0 BO3MOXXKHYIO OTHOCHTEIBHYIO MOTPEIIHOCTh Yy IPH
U3MEpPEHUU MOIIHOCTU P.

3agaua 5

Mummamnepmerp tuna D 513 umeer mpenen u3MepeHus (HOMUHATBHBIHN
T0K) |5=1500 MA, xmacc Tounoctu 5= 0,5 % , uncno meneHui MIKAJIbI o
= 100 nenenuii.

Onpenenure:

1) mocrosiHHyr0 mpubopa (LeHy neneHus mkanbl) C;

2) 4yBCTBUTEIILHOCTH TpHOOpa Si;

3) HanmOOJbIIYyI0 A0CONIOTHYIO MOTPEemHOCTh mpubopa Al yays;

4) BenmuuuHy ToKa |, mpoTeKaroliero B IEMH, €CIU CTpejIKa MHUJUIU-
aMriepMeTpa OTKJIOHWIach Ha o = 50 neyneHui;

5) HanMOOJBIIYI0 BO3MOXKHYIO OTHOCHTEIBHYIO MOTPEIIHOCTh Y pp IMPH
u3MepeHun Toka |.

3agaua 6

[Ipn moBepke TEXHUYECKOTO BOJBTMETPA AJICKTPOMATHUTHON CHCTEMBI
Tuna D —378, umMeroniero npeaea U3MEpeHUs (HOMUHAJIBLHOE HaIpPsKEHUE)
U hom = 300 B, Obuta ompeneneHa ero HauOoJjblnas aOCOIOTHASI MOTPEITHOCTh
AU HAUE — 4,25 B

Onpenenure:

1) xJ1lacc TOYHOCTH BOJBTMETpPA Y ji ;

2) mpenensl NeWCTBUTENLHOTO 3Ha4eHUs m3Mmepsemoil Bemuuusabl Uy n U
o, €CIM IOoKa3aHue BojbTMeTpa paBHo U =250 B;
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3) HawOOJBIIYI0 BO3MOYKHYIO OTHOCHUTENBHYIO TOTPEITHOCTh WU3MEPCHHS Y
HB1, ecau BoiabTMmeTp mokaszan U; =200 B;

4) HauOOJBIIYI0 BO3MOKHYIO OTHOCHTEIBHYIO MOTPEINHOCTh HM3MEPEHHUS Y
HB2, €CJIM BoJbTMeTp mokazan U, =240 B.

VYkaxuTe, B KaKOH 4YacTH IIKajabl MpuOOpa M3MEPEHHs MoJydaroTcs Oojee
TouHbpIMU. [lOsSICHUTE, Ha OCHOBAaHHUU YETO CAEIAH BBIBOI,.

3agaua 7

JUtst vu3MepeHusl HalpsOKeHHsT B LENHA MOCTOSHHOIO TOKa HMCHOJIb30BAIMCH
7IBa BOJIbTMETpA:
nepBeiid THa M 1214 ¢ npenenom u3MepeHHs (HOMHHAJIBHBIM HampsoKe-

HueM) Uy;=100 B u xmaccom tounoctu 7 = 1%, Bropoit Tuma C 70 ¢
npeaenoM usmepenus Uy, =50 B u xmaccom Tounoctu v, = 1,5 %.

Onpenenure:

1) HamOOJIBIIYI0 a0COJIOTHYIO TOIPEIIHOCTh MEPBOTO BOJIBTMETPA AU
HAUBI ;

2) HauOOJNBIIYI0 aOCONIOTHYIO MOTPEHIHOCTh BTOPOTO BOJBTMETPA AU
HAWB? ;

3) HauOOJBIIYI0 BO3MOXKHYIO OTHOCUTEIBHYIO TOTPEIIHOCTh Y yp; IPHU
M3MEpEHUH TepBeIM BosibTMeTpoM U;=42 B;

4) HauOOJIBIIYI0 BO3MOXXHYIO OTHOCHTEIBHYIO MOTPEIIHOCTh Y ypy NPH
M3MEpPEHUH BTOPBIM BodbTMETpoM U,=42 B.

VYkaxure npuOOp, KOTOPBIM BBIIOJIHUT W3MEPEHHE C OOJBIIEH TOYHOC-THIO.
[losicHuTe, HA OCHOBaHUM YEro cjejaH BBIBOJ.

3amaua 8

W3mepenrie MOITHOCTH HArpy3Kd B IIEMU MOCTOSHHOTO TOKa BBIMOJIHEHO
KOCBEHHBIM METOJIOM TIpH TOMOIIM aMIiepMeTpa U BojibTMeTpa. [Ipu sTom
OBLITM HMCMOJNB30BaHbL: amriepmeTp Tuna M 342, uMeromuii npeaen U3MepeHus
(HomuHanbHbIM TOK) 1;=10 A u xnmacc tounoctu vy =1,5%; BoabTMETp THMA
M 717 ¢ npenenom uzmepeHus (HoMuHanbHbIM Hanpsbkennem) Uy =200 B u
k1accoM TouHocTH Vi = 1,0%. Ilokasanus mpuGopos: amnepmerpa | =6 A;
BonbT™MeTpa U = 140 B.

Onpenenure:

1) MoIIHOCTH MoTpeOuTens P;

2) HauOOJIBIIYI0 BO3MOYKHYIO OTHOCHUTENIBHYIO TOTPEIIHOCTh NPH H3Mepe-
HUM ToKa [=6 A - yypi;

3) HaumOObBIIYI0O BO3MOXKHYIO OTHOCHUTEJIBHYIO MOTPEHIHOCTh MPH H3Mepe-
Hun Hanpspkeruss U =140 B — yypy;

4) HanOOJBIIYI0 BO3MOXKHYIO OTHOCHTEIBHYIO MOTPEIIHOCTh MPH H3MEpe-
HUW MOIIHOCTH Yygp ;

5) HanOOMbIIYI0 aOCONIOTHYIO MOTPEITHOCTh HM3MEPEHUS MOIIHOCTH APpaps
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3agaya 9

Bartmerp Tuma ]I 5004, paccuntanaeiii Ha HanpspkeHue Uy =450 B u Ha
Tok ly=10 A, umeer mkany c¢ umcioMm aeneHuit oy = 150. Kmacc Tounoctu ero
Y n =+ 0,5%.

Omnpenenure:

1) mocTosiHHYIO (IIEHY JICJICHHS) BaTTMETPA;

2) BEIMYUHY MOIIHOCTH P, H3MEPEHHYIO BAaTTMETPOM, €CJIH €TI0 CTpeiKa
OTKJIOHMJach Ha 120 neneHui;

3) HamOONBIIYyI0 a0COJIOTHYIO MOTPenIHOCTh mHpudopa AP yays;

4) npenenpl TEHCTBUTEIBHOTO 3HAYCHHS W3MEPEHHOW BEIMUYUHBI P mu P
jo TIpU U3MEPEHUHM MOIIHOCTH, OIPENEIIEHHONW BO 2-OM IIyHKTE 3a/auM;

5) HauOONBIIYI0 BO3MOXKHYIO OTHOCHUTEJIBHYIO IOTPELIHOCTD Yyp IPH
U3MEPEHUN MOITHOCTH P.

3agava 10

Mummnamnepmerp tuna 3 513 umeer mpeaen usMepeHus (HOMUHATbHBIN
TOK) lg=250 MA, kiacc TOYHOCTH Yj=5 %, uncno geneHui mkansl oy = 100
TICJICHUH.

Onpenenure:

1) mocrosiHHyr0 mpubopa (ueHy aeneHus mkaibl) C;

2) 4YyBCTBUTEIBHOCTH Mpubopa S;

3) HauOOoNBIIYyI0 a0COJIOTHYIO MOrpenrHoCTh Hpudopa Alyays;

4) BenmuuuMHy Toka |, mpoTeKaroIiero B IEMH, €CIM CTPeKa aMIepMerpa
OTKJIOHHJIAch Ha 65 JencHwuii;

5) HanOOJBIIYI0 BO3MOXKHYIO OTHOCHTEIBHYIO MOTPEIIHOCTh Yhp IPH
U3MEPEHUU TOKa;

Pacumudpyitite o6o3naueHue tuma npuodopa.

3agaua 11

A. N3mepuTenbHblE MEXaHU3M MAarHUTOAJIEKTPUYECKOW CHCTEMBI, pACCUH-
TaHHBIA Ha HOMUHAJIBHBIM TOK ly=20 MA, umeer comnpotuienne Ry=50M u
mkany Ha S0 penenuid. ITpubop, ucnonb3lyemblii B KauecTBe aMIlepMeETpa,
BKJIFOYAETCSI C MIYHTOM, mMmerommuM compotusieHne Ry = 0,01235 Ow.

HauepTure cxeMy BKIIOYEHHUS aMIepMeTpa C IIYHTOM B IEMb HAarpy3KHu.

Onpenenure:

1) HomuHanbHOE HampspkeHue myHta Uy ;

2) Tok myHTa lyy;
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3) mpenenbHOE 3HAYCHHE TOKA, KOTOPOE MOXKET H3MEPUTh W3MEPHTENb-
HBbI mpubop ¢ myHTOM i ;

4) mocTosiHHYI0 (IICHY JICJICHUs]) aMIIepMETpa, BKIOYCHHOTO COBMECTHO C
myHToM C;

5) BemuumHy TOKa |, M3MepseMoOro ammepMeTpoM, €CiH CTpeika mpudopa
oTkJIOHMWIack Ha o = 40 neneHui.

[losicauTe, O 4ero NPUMEHSIOT IIyHTHL. [IpuBeauTe ycTaHOBJIEHHBIE
I'OCToMm HOMHHaIBHBIE HANPSIKEHUS U KJIACChl TOYHOCTH IIYHTOB.

b. M3mepurenbHblii MEXAaHU3M BOJIBTMETPA MAarHUTOXJICKTPUYECKOM CHC-
TeMbl uMeeT comnportuBieHne pamkun Ry = 6000 OM u paccuntaH Ha HOMH-
HaigpHOe HampspkeHne U =30 B. BcerpoeHHbiii BHYTph BOJBTMETpa H00aBOY-
HBII pe3uctop mumeer comporusieHue Rjp=115 xOm. Haueprure cxemy
BKJIIOUEHUSI BOJIBTMETPA C JO0OABOYHBIM PE3UCTOPOM ISl M3MEpPEHUsl Harpsi-
KEHUSI B LIEMU HArpy3KHU.

Onpenenure:

1) Tok BosmbTMeTpa |I;

2) mpenenbHOE 3HAYCHHE HAMPSHKEHUS, KOTOPOE MOYKHO H3MEPHTH
BOJITMETPOM C J00aBOYHBIM pesuctopoM Uy;

3agaua 12

A. MHoronpenenbHblid aMIEPMETP MarHUTOAJIEKTPUUYECKOM CHUCTEMBI
paccuWTaH Ha TPU HOMHHAJIBHBIX 3HaueHHWs Toka: =05 A; Ip=1,0 A;
3= 2,5 A. HomMuHanpHBIA TOK W3MEpUTETHHOTO MexaHu3Ma |y =20 MA u
HoMmuHaNbHOE Hampspkenue Uy =100 MB.

HaueptuTte cxemy BKIIOYEHHUS HM3MEPUTEIHHOTO MEXaHHW3M C MHOTOIIpe-
J€JIbHBIM LIYHTOM JUIsl MU3MEPEHUs TOKAa Harpy3kh M 0003HAaYbTE€ BBIBOJbI
HIyHTa JUIs KaKIOTO U3 MPEETIOB M3MEPEHUsI aMIepMETpa.

Onpenenure:

1) compoTHBJICHHE paMKH H3MEPHUTEIbHOrO MexaHu3Ma Ry ;

2) HEOOXOJMMBbIC COMPOTUBIICHUS yYaCTKOB MHOTOMNPEACIBHOTO IIyHTA
Ru, Rup, Rups s kaxnoro w3 mpeieioB M3MEPEHHS aMIIepMETpa;

3) kaxmgoe w3 Tpex compoTuBicHHU Ry, Ry, R3, M3 KOTOPBIX COCTOMT
W3MEPUTENbHBIA TITYHT.

b. M3MepurenbHblii MEXAHU3M BOJIBTMETPA MAarHUTOXJIEKTPUYECKOM CHC-
TEMBbI UMeeT compoTuBieHne pamku Ry =2500 Om u Brirowaercs ¢ goba-
BOYHBIM PE3UCTOPOM, conportusieHre koroporo Rp=20 xOm. IIpu stom
npenenbHoe 3HAYeHUE H3MepsieMoro BosibTMeTpoM Hampspbkenus Uy = 600 B.
HageptuTte cxemy BKIIOYEHHUS BOJBTMETpPA C JOOABOYHBIM PE3UCTOPOM IS
M3MEpPEHUs] HANpPSHKEHHUs] B LENU Harpy3KH.

Onpenenure:

1) HampspKeHHe, KOTOpPOE MOXET HM3MEPUTh W3MEPUTEIbHBI MEXaHU3M 0e3
7100aBOYHOTO PE3UCTOPA;

2) maJeHUe HanpsDKEHHWs Ha 1No0aBoyHOM pesucrope Uy,
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3) moTepu MOIIHOCTH B 100aBOYHOM pesuctope Pj .

3agavya 13

A. W3MepuTenbHBII MEXaHU3M MArHUTORJIEKTPUYECKOW CUCTEMBbI HMEET
conpoTtuBieHue pamku Rpy=2,5 OM; nocrosHHas npubopa (1ieHa JeJIeHus)
C,=0,5 MA/nen; umcao nmeneumii mkanasl oy = 100.

Hcnonb3ysl MaHHBIM HW3MEpPUTENbHBIN MEXaHU3M, HEOOXOAUMO CO3/aTh
aMIepMeTp ¢ mpeaenaMud u3MepeHus (HOMHUHaJIbHBIM TokoM) Ily=20 A.

Haueptute cxemy BKIIOYEHHS HW3MEPUTENBHOIO MEXaHU3Ma C IIYHTOM B
LeNb Harpy3KH.

Onpenenure:

1) HOMHMHANBHBIA TOK WU3MEPHUTENBHOTO MexaHuzMa |y ;

2) Tok 1ryHTa Iy ;

3) compotuBieHHe myHTa Ryy;

4) moTepu MOIIHOCTH B IIYHTEe Py M B M3MEpHTENFHOM MexaHusme Py;

5) mocrosiHHYIO (ILIEHY JIeJICHHs) MULTHAMIIEPMETPa, BKIFOYCHHOTO COB-
MECTHO C UIYHTOM;

6) BenuuHMHY TOKa [, M3MEpsIEMOro MHIJUIMAMIIEPMETPOM, €CIIH CTPEJKa
npubopa OTKIOHMIACh Ha o = 60 neneHui.

Onumure KOHCTPYKTHBHOE BBIMOJIHEHHE HIYHTOB, KOJIMYECTBO W Ha3Ha-
YeHHE 32)KUMOB Y IIIYHTOB.

b. U3mepurenbHbId MEXaHM3M BOJBTMETPA MATHUTOXJIEKTPUYECKOM CHC-
TEMBl PACCUYUTAaH HA HOMUHAIBHBIN TOK |y =5 MA mnpu HampsKeHUU
U=75wmB. Ilpenen m3mepenus BombTMerpa U =150 B.

Haueptute cxemy BKIIOYEHHS BOJBTMETpPA C JO0ABOYHBIM PE3UCTOPOM IS
U3MEPEeHMs] HAIPsDKEHUS B 1IN Harpys3Ku.

Onpenenure:

1) compoTuBieHue nobdaBodHOTrO pesucropa Ry ;

2) majgeHue HaNpsDKeHHs Ha 100aBoyHOM pesuctope Up;

3) moTepr0 MOIIHOCTH B BOJBTMETpe Py .

3anaya 14

A. H3MepuTenbHBII MEXaHU3M MAarHUTOXJIEKTPUUECKONM CHUCTEMBI MMEET
conpotuBienue Ry =300 OmM u paccunTaH Ha HOMHUHAIBHBIA TOK ly=95 MA.
Yucno geneHud mkansl oy = 30.

Wcrnonb3ysi MaHHBIA W3MEPUTEIBHBIM MEXaHW3M, HEOOXOIMMO CO3/1aTh
BOJIbTMETP, MMEIOIIUM Mpeaena u3MepeHus (HOMHUHAIbHOE HaIMPSHKEHUE)

Uy = 150 B. Haueptute cxemy BKIIIOUYEHHSI BOJBTMETpA ¢ J0OABOYHBIM
PE3UCTOPOM JUISl U3MEPEHUSI HAIpPSIKEHHs] B IIEMUA Harpy3KH.
Onpenenure:
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1) nampspkerue Uy, KOTOpOe MOXET U3MEPUTh HM3MEPUTEIBHBIN MeXa-HH3M
0e3 100aBOYHOTO PE3UCTOPA;

2) BEMMYMHY CONPOTHBICHUS T0OABOYHOrO pesmucropa Ry;

3) majgeHne HampspDKeHHS Ha 100aBoyHOM pesuctope Up;

4) moTepio MOIIHOCTH B J00aBOYHOM pe3uctope P ;

5) mocTosHHYIO (IIEHY JCJICHUS) BOJBTMETPA, BKIOYCHHOTO COBMECTHO C
00aBOYHBIM PE3UCTOPOM;

6) BenmuuHy HampspkeHus U, u3MepseMoro BOJIBTMETPOM C J100aBOYHBIM
PE3UCTOPOM, €CIHM CTpeNKa mpudopa OTKIOHWIAch Ha o = 20 meneHui.

[TosicauTe, mJIs 9ero MPUMEHSIOT JT0O0ABOYHBIE PE3UCTOPHI, KaKWE BEIH-
YUHBI YKa3bIBAIOTCSA HAa JTOOABOYHBIX PE3UCTOpPAX.

b. Pamka H3MEpUTENBLHOrO MEXaHU3Ma MArHUTOICKTPUUYECKOW CHUCTEMBI
paccuMTaHa Ha HOMHUHaIbHOE HampsbkeHue Uy=75 MB u HOMUHanmbHBIN TOK ly
=15 MA.

Hcnonb3yst NaHHBIA WU3MEPUTENBHBIM MEXaHU3M; HEOOXOJIUMO CO3/1aTh
amriepmeTp ¢ npeneraom usmepenus ly=300 A.

Haueptute cxemy BKJIIOYEHHUS aMIIEpMETpa COBMECTHO C IIYHTOM B II€Mb
Harpy3KH.

Onpenenure:

1) compoTHBJICHHE IIEMU PAMKH H3MEPHUTEIBHOIO MexaHum3Ma Ry

2) CONpPOTHBJICHHE W3MEPHUTEIHLHOrO IMyHTa Ryy.

3agaua 15

A. MHoronpenenbHbll BOJIBTMETP MATHUTORIEKTPUIECKON CUCTEMBI
paccyuTaH Ha TPU HOMHHAIBHBIX 3HaYeHUS Hanpspkerus: Uy = 15 B; Uy, =30 B;
Uys; =150 B. Conpotuienue paMku u3MepuTesbHoro Mexanusma pasio 30 Ow,
HOMHUHAJIBHBIA TOK U3MEPUTETHLHOTO MexaHu3Ma ly= 5 MA.

Hauepture cxeMy BKIIOUEHHUS U3MEPUTEIIBHOIO MEXaHU3Ma C MHOTOIIpe-
J€JIbHBIM J100aBOYHBIM PE3UCTOPOM I U3MEPEHUS HAMPSKEHUSI B LIETIH HAarpy3KU
1 0003HaubTE BHIBOJIBI JOOABOUHOTO PE3UCTOPA I KAXKIOTO U3 MPEIEIIOB
U3MEPEHUS BOJIBTMETPA.

Onpenenure:

1) HeoOxomumoe conpoTuBICHUE 100aBOUHBIX Pe3UcTOpoB Ry, Ry, Rys o
npenenoB uameperus: Uy, Uy,, Uys;

2) comportuBieHus Rj, Ry, R3, M3 KOTOPBIX COCTOUT A00ABOYHBIN PE3UCTOP;

3) MOIIHOCTH, MOTPEOIIEMbIe MPHOOPOM Ha KAXKIOM IpEJeiie U3MEPEHUSI.

b. HM3mepurenbHbIl MEXaHU3M MAarHUTOXJIEKTPUUYECKOM CHUCTEMBI, pac-
CUMTAHHBIA HA HOMHMHAJIBHBIA TOK lgy=2,5 MA, UMEET CONPOTHUBIICHHE PaMKH
Ry =0,8 OM u Bkimouaercss A MU3MEPEHUS TOKa C M3MEPUTEIbHBIM IIYHTOM,
conporuBiaeHue koroporo Ry;=0,0250 Owm.

Hauepture cxemy BKJIIOYEHHUS aMIEPMETPa COBMECTHO C LIYHTOM B ILENb
Harpy3KHu.

Onpenenure NpeleiabHYI0 BEIMYHMHY TOKAa, KOTOPYKO MOYKHO HM3MEPUTH ,
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yKa3aHHBIM MPUOOPOM, BKIIOYEHHBIM COBMECTHO C IIyHTOM ly;.

3agaya 16

A. V3MepuTenbHbId MEXaHU3M MAarHUTORJIEKTPUYECKOM CUCTEMBI, pac-
CUMTAaHHBIH HAa HOMHUHAJIBHBIA TOK ly=50 MA, MMEET CONPOTUBIICHHE Ru
=2 Om u mxkany Ha 100 menenmii. IlpubGop BKIIFOYAETCS C IIYHTOM, UMEIOIIUM
conpotusienue Ry =0,0202 Owm.

Hauepture cxeMy BKIIOYEHHUS aMIepMmeTpa C IIYHTOM B IEllb Harpy3KH.

Onpenenure:

1) HOMUWHaJIbHOE HampspkeHue IryHTa Uy

2) Tok myHTa lyy;

3) mpenenbHOE 3HAYCHUE TOKA, KOTOPOE MOXKET U3MEPHTh M3MEPHUTEIIbHBIN
npubop ¢ myHTOM ly;

4) mocTosiHHYIO (IICHY JICJICHUS) aMIIEPMETPa, BKIFOYEHHOTO COBMECTHO C
myHToM C,;

5) BemuunHy TOKa |, M3MepseMoOro ammepMeTpoM, €CiH CTpeika mpubopa
OTKJIOHWAAach Ha o = 70 neneHuid.

[losicauTe, nsi 4ero MPUMEHSIOTCS IIyHTHI. [IpuBenuTe ycTaHOBIIEHHBIC
I'OCTom HOMHMHAJIbHBIE HAMPSDKEHUS] U KJIACCHI TOYHOCTU IIYHTOB.

b. W3smepurenbHbId MEXaHM3M BOJBTMETPA MATHUTORJIEKTPUYECKON
cuctemMbl uMmeeT comportuBieHne pamku Ry =4000 Om u paccuutan Ha
HomuHanbHOE HampsbkeHue Uy=20 B. BcTpoeHHBI BHYTPh BOJBTMETpA
100aBOUHBIN pe3ucTop umeer comnpotusieHue Rp=496 kOwm.

HauepTute cxeMy BKIIIOYEHHUS BOJBTMETpA C J0OABOYHBIM PE3UCTOPOM IS
U3MEPCHUSI HAMPSHKEHUS B 1MW HATPy3KH.

Onpenenure:

1) Tok BosbTMeTpa |y ;

2) TIPEJIEJIbHOE

3amaua 17

A. MHoronpenenbHblii aMIEPMETP MarHUTODJIEKTPUUECKONM CHUCTEMBI
paccunTaH Ha TPW HOMHUHAJIbHBIC 3HaueHHWS Toka: Iy =1 A; Lp=25A; I3
=5 A. HoMuHanbHBII TOK WU3MEPHUTENHLHOTO MexaHu3Ma ly=25 MA #u
HOMHHAaNbHOE HampspkeHue Uy =150 mB.

Haueptute cxeMy BKIIIOUEHHUS W3MEPUTEIHLHOIO MEXaHU3Ma C
MHOTONPEICIbHBIM IIYHTOM IS U3MEPEHUs] TOKa Harpy3Kd U 0003HAUYbTe
BBIBOJIbI IIIYHTA ISl KaXXJIOTO W3 TMPEESIOB U3MEPEHUs aMIlepMeTpa.

Onpenenure:

1) CONMpOTHBIIEHHE PAMKH H3MEPHTEIBHOIO MEXaHH3Ma

2) HeOOXOJMMBIC CONMPOTHUBJICHUS YYaCTKOB MHOTOMPEACIBHOIO IIyH-  Ta
Rur, Rup, Ry 1 Kakaoro w3 MpenesioB M3MEpPEeHUs aMIiepMmeTpa.

3) kaxmoe M3 Tpex compotuBieHH Rjp, Ry, R3, M3 KOTOPBIX COCTOMT
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W3MEPUTEITHHBIN IITyHT.

b. M3mepurenbHbIl MEXaHU3M MAarHUTOMIEKTPUUYECKONW CHUCTEMbI UMEET
conpotuBieHue pamku Ry =2000 Om u BkiroyaeTcsi ¢ 100aBOYHBIM
pesucropoMm, comnpotusieHrue kotoporo Ry =30 xOwm. Ilpu 3tom mnpenensHoe
3HaYCHUE H3MepsieMoro BoJibTMeTpoM HampspkeHuss Uy = 1400 B.

Haueptute cxemy BKJIIOYEHHUS BOJIBTMETpPA C JI00ABOYHBIM PE3UCTOPOM IS
U3MEpPEHUs HaIPSOHKEHUs B IENU Harpy3KH.

Onpenenure:

1) nampspkerue Uy, KOTOpoe MOXKET U3MEPUTh HW3MEPUTCIBHBIN MEXaHU3M
06e3 100aBOYHOTO PE3UCTOPA;

2) majeHue HampshKeHHs Ha N00aBouHOM pesuctope Uy ;

3) motepu MOIIHOCTU B 100aBOUHOM pesuctope Pj.

3agavya 18

A. V3MepuTenbHBI MEXaHW3M MarHUTOAJICKTPUUECKOU CHUCTEMbl MMEET
conpotuBieHue pamku Ry =15 Om; nmoctosiHHas mpubopa (1ieHa aenenus) C,
=0,2 MA/nen; uyuciao aedeHud mKaiel oy = 150.

Hcrnonb3ysi TaHHBIA WU3MEpPUTEIBHBIM MEXaHW3M, HEOOXOIMMO CO3/1aTh
aMIiepMeTp ¢ TpenesaMu U3MepeHus (HOMHUHAJIbHBIM TOKOM) ly=6 A.

Haueptrute cxemy BKIIOUCHHUS H3MEPUTEIHHOTO MEXaHHW3Ma C IIYHTOM B
IIeMTb Harpy3KH.

Onpenenure:

1) HOMUHAJIBHBI TOK H3MEPHTEIHLHOTO0 MeXaHu3Ma lyfuy ;

2) Tok 1IyHTa lypjyux;

3) conpotuBieHue IryHTa Ryp;

4) moTepu MOIIHOCTH B IIyHTE Py; M B M3MEpUTEIILHOM MexaHusMme Py

5) moctosHHyO (IIEHY JeNeHNsA) MULIHaMIIEPMETPa, BKIFOUYEHHOTO COB-
MecTHO ¢ mmyHToM C;;

6) BenuuuHy TOKa |, M3MepsAEeMOro MHJUTMAMIIEPMETPOM, €CIIM CTpeJiKa
npubopa OTKIOHWIACh Ha o = 120 neneHui.

OnumuTe KOHCTPYKTUBHOE BBHITIOJIHEHHWE NIYHTOB, KOJIMYECTBO U Ha3-
HAa4YCHHE 3a)KUMOB Y IIIYHTOB.

b. M3MmepurenbHbld MEXaHU3M BOJBTMETPA MAarHUTOXJIEKTPUYECKON
CHUCTEMbI pacCYMTaH HAa HOMHUHAIBHBIA TOK l;=8 MA mpum HampspkeHUn Uy
=40 mB. Ilpemen m3mepenus BompTMeTpa Uy= 100 B.

Hauepture cxemy BKIIOYCHHUS BOJBTMETpPA C JOOABOYHBIM PE3UCTOPOM IS
MU3MEPCHUS HAIPSOKEHUS B IIENU HATrpPy3KH.

Onpenenure:

1) comporuBieHue n06aBOYHOTO pesucropa Ry;

2) TmaJeHUe HanpsDKeHHs Ha Jo00aBoyHOM pesucrope U ;

3) moTepr MOIIHOCTH Ha BOJIBTMETpE Py .

3agaua 19
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W3meputenbHbIii MEXaHU3M MarHUTOAJIEKTPUYECKOM CHUCTEMBI HUMEET
conpotuBieHue Ry =250 OM u paccuutaH Ha HOMHUHAJIBHBIM TOK ly=2 MA.
Yucno geneHud mkanbl oy = 50.

Wcnone3ysi NaHHBIM W3MEpPUTENbHBII MeXaHU3M, HEOOXOIWMO CO37aTh
BOJIBTMETpP, UMEIOIINUNA Tpeaesl U3MepeHus (HOMHHAIbHOE HANPSHKEHUE) Un
=200 B. HauepTtute cxemy BKJIIOYEHHS BOJBTMETpa C J100aBOYHBIM
PE3UCTOPOM JISl U3MEPEHUSI HAIPSIKEHHS] B IIEMA HArpy3KH.

Onpenenure:

1) nampspkeHHE Uypyax , KOTOPOE MOXET H3MEPSATh H3MEPHTEIbHBIN
MEXaHu3M 0e3 J00aBOYHOr0 pPe3ucTopa;

2) BEMMYMHY CONPOTHBICHUS D00ABOYHOrO pesmcropa Rp;

3) mangeHue HampshDKeHUs Ha 100aBoyHOM pesuctope Up;

4) moTepro MOIIHOCTH B J00aBOYHOM pe3uctope Pi;

5) moctosiHHYIO (IIEHY JCJICHUS) BOJBTMETPA, BKIOYCHHOTO COBMECTHO C
n1006aBOYHBIM pe3uctopoMm Cy ;

6) BenuuuHy HampspkeHus U, u3MepseMoro BOJBTMETPOM C J00aBOYHBIM
PE3UCTOPOM, €CIIU CTpesika Mpuoopa OTKIOHUIACh Ha 0O = 36 JeJeHU.

[losicHuTe Mg 4ero MPUMEHSIOT J100aBOYHBIE PE3UCTOPHI, KAKWE BEIMYHU-
Hbl YKa3bIBalOT Ha J100ABOYHBIX PE3UCTOpaAX.

b. PAMKA W3MEpHUTENBRHOIO MEXaHM3Ma MAarHUTOXJIEKTPUYECKOW CHUCTEMBI
paccunTaHa Ha HoMmuHajbHOe HampsbkeHue Uy =40 mMB u momuHanbHbIN
ToK Iy =5 MA.

Wcnonb3ysl NaHHBIA WU3MEPUTEIbHBIM MEXaHWU3M, HEOOXOAUMO CO3/aTh
amriepmeTp ¢ npenenom usmepenus ly=150 A.

HauepTure cxemy BKJIIOYEHHS] amMIepMeTpa COBMECTHO C IIYHTOM B II€Mb
Harpy3KHu.

Onpenenure:

1) compoTHBJICHHE IIEMH PaAMKH H3MEPHUTEIBHOIO MexaHusma Ry;

2) COTMPOTHBIICHHE H3MEPUTEILHOrO IIyHTa Ryy.

3agaya 20

A. MHoronpenenbHblid BOJBTMETP MAarHUTORJIEKTPUYECKON CUCTEMBI
paccuMTaH Ha TPU HOMHUHAJBHBIX 3HaueHusi HanpsbkeHus: Uy = 50 B; Um
=150 B; Uy; =300 B. CompoTuBneHue pamMKud H3MEPUTEIHHOTO MEXaHU3-Ma
paBHO Ry =20 OM, HOMUHAIBHBIA TOK HM3MEPHUTEIBLHOIO MEXaHH3Ma =
15 MA.

HauepTure cxeMy BKIIOYEHUS W3MEPUTEIBHOIO MEXaHM3Ma C MHOIOMpe-
JIEIbHBIM J00aBOYHBIM PE3UCTOPOM JUISI M3MEPCHHS HaIpsDKEHHS B SN
Harpy3kd ¥ 0003HA4YbT€ BBIBOJBI JOOABOYHOTO PE3UCTOpA IS KaXKIOTO W3
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MpeesoB U3MEPEHHs] BOJIBTMETPA.

Onpenenure:

1) HeoOXOaMMBIE CONPOTHUBIEHHS 100aBOYHBIX Pe3ncTOpoB Ry, Ry, Ry
s npenenoB HanpspkeHus Uy, Uy, Ups ;

2) comportuBicHus Ri, Ry, Rz U3 KOTOPBIX COCTOUT 100aBOYHBINA pE3MC-
TOp;

3) MOIIHOCTH, MOTpeOsieMble MPHUOOPOM Ha KAXKIOM Ipeesiec H3MEpPEHHUS,

b. U3smepurenbHbId MEXaHM3M MATrHUTOXJEKTPUYECKOM CHUCTEMBI, pac-
CUMTAHHBI HA HOMHMHAJIBHBIA TOK ly=4 MA, MMeeT CONpOTHUBIIEHHE pamMKh Ry
=0,5 OM u BkIIOYaeTCs AN MU3MEPEHUS TOKa C M3MEPHUTEIBHBIM IIYHTOM,
conpotuBieHue kotoporo Ryj;=0,001002 Owm.

HaueptuTte cxemy BKIIOYEHHS aMIlepMETpa COBMECTHO C IIYHTOM B IIETb
Harpy3KH.

Onpenenure NpeleabHYI0 BEIMYMHY TOKA, KOTOPYIO MOXHO HM3MEPHUTh
yYKa3aHHBIM MPUOOPOM, BKJIIOYEHHBIM COBMECTHO C IIyYHTOM ly.

3agaua 21

JUis M3MepeHus] aKTUBHOTO COINPOTHUBIIEHUS KOCBEHHBIM METOAOM HCHOJIb-
30BaJICh JBa mpubopa: BoiabTMeTp Ha Uy=75 B u ly=5 MA, amnepmerp Ha
It=7,5 A u Uy=150 mB.

[Tokazanust mpubopoB coctaswiam: U=70 B, 1=25 A.

Onpenenure:

1) npuOMMKEHHYIO BEIMYWHY CONPOTHBIEHUS R,' M0 moka3zaHMsIM

pUOOPOB;
Rv

R/
2) COOTHOIIEHHS — H
Ra R.r

BBIUEPTUTh CXEMY BKIIIOUCHHS MPUOOPOB;

3) TOYHOE 3HAYCHHE COMPOTHUBICHHUA Ry C y4eTOM CXEMbl BKITFOUCHHS
npubopOB;

4) abcomoTHy0 ARy ¥ OTHOCHTEIBbHYIO YRy MOTpENIHOCTH H3MEPEHUs
npy MPUOIIKEHHOM pacueTe BEJIMYUHBI COMPOTHBIICHHUS.

VYkaxkure mpuOOpbl, KOTOPHIE MPUMEHSIIOTCS JJII U3MEPEHHsI COMpPOTUB-
JICHUHA.

, 1o HaI/I6OJ'IBHIeMy N3 HUX IIPUHATL H

3agauya 22

N3mepenre CONMpOTUBIICHUS W3O0JISIIIUU JABYXMPOBOJHON JMHUU, HAXOJs-
mieics 1oj HampsiKEHUEM, MPOU3BOAWIOCH C TMOMOIIBIO BOJBTMETpPA, pac-
CYMTAHHOTO Ha HOMUHaIbHOE HampsbkeHue Uy =250 B U HOMUHAIBHBIA TOK ly
=10 mMA. H3mepenHnoe HampspkeHune Mexay npoBojgamMu A u B cocraBmiio Uag
=215 B, a HampspkeHUST MEXIY KaXIbIM MPOBOJOM M 3eMJIEH COOTBETCTBEHHO
paBael U,=50 B u Ug =75 B.

1. HauepTtute cxeMy U3MEpEeHUSI.

2. Omnpenenure:
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1) comporuBnenue BoibTMETPa Ry ;

2) CONpOTHBICHUE M30ISIMH Ra MEXIy mpoBomoM A u 3emiei;

3) compoTuBiIeHHE HM30IIMKH Rg Mexmy mpoBogoM B u 3emueit;

3. Ykaxure, Kakue npuOOphl CIyXkaT Ui HEHNOCPEACTBEHHOTO H3MEPEHHUs
COTIPOTUBIICHUSI M30JSILIUU 3JIEKTPOYCTAHOBOK.

3agaua 23

W3Mmepenne MHIYKTUBHOCTH KaTYHIKA OBUIO MPOBEACHO JBAXKIBI MpU IH-
TAaHUHM CXEMBbI M3MEpPEHUs IMepeMeHHbIM TokoMm dYactoroil f=50 Im.

CHayana 06e3 ydeTa aKkTUBHOTO COMPOTHBIICHHS KaTyIIKHM WHAYKTUBHOCTH
OblTa ompezeNieHa MO MOKa3aHUsM aMmIepMmeTpa U BojibTMeTpa. [Ipu sTom
nokasanus npubopoB Ovutu: |, =24 A, U; =120 B.

3areM u3MepeHue ObUIO MPOBENEHO 00Jie€ TOYHO C YYETOM AKTHBHOIO
COTIPOTUBIIEHUS KaTywmKu. [[is sToro B cxemy Obul BKJIO4YeH BarTMerp. Ilo-
KazaHusi npubopoB mpu 3tom Obum: 1, =24 A, U, =120 B, P=1728 Br.

1. Hauepture o0e cXeMbl M3MEPEHUs, YKAXKUTE CUCTEMBI MPUMEHSIEMBIX
pruOOpOB.

2. OnpeienuTe 3HAYCHUS W3MEPEHHBIX MHAYKTUBHOCTEW JUIsl KaXKIOW M3
CXEM.

3. Borancnute OTHOCHUTENBHYIO TMOTPEUTHOCTh MU3MEPEHHs 7Y, MOIYYHBIIYIO-
Csl P OTCYTCTBUU yd4eTa AaKTUBHOTO COINPOTHUBICHUS KaTYIIKH.

4. YKkaxuTe, KaKuMHU e1le MpuoopamMu MOKET OBITh M3MepeHa HHIIYK-
TUBHOCTb.

3anauya 24

M3mepeHre B3aMMHON MHIYKTHMBHOCTH JBYX KaTyLIEK BBIIIOJIHEHO METO-
JIOM IIOCJIEIOBATEIBHOTO COEIMHEHUs KATyLIEK C HMCIOJb30BAHUEM AMIIEPMET-
pa u BoJabTMETpa. AKTHBHOE compotuBieHne R = R;+R, AByx karymiexk paBHO
6 Owm.

[Ipu cormacoBaHHOM BKJIIOYEHHH KaTyIIEK MOKa3aHUs MpuOOpOB OBLIM :
Ic=5A, U-=120 B.

[Ipn BCTpeYyHOM BKJIFOUEHHUM KATYIIEK MOKa3aHHs MPUOOPOB ObLIM | I
=6 A, Ug=120 B.

1. Haueptute 00€ CXeMbl U3MEPEHHUS, YKAXKUTE CHUCTEMbI MPUMEHSIEMBIX
pruOOPOB.

2. Onpenenure:

1) oO0IIyr0 MHIYKTHBHOCTH JBYX COIIACOBAHHO BKIIIOUEHHBIX KaTymiek Lc;

2) oOIIyr0 WHIYKTUBHOCTh JBYX BCTPEYHO BKJIFOUCHHBIX KaTrymiek Lpg;

3) B3aMMHYI0 MHIYKTHBHOCTH Karymiek M ;

3. VkaxuTe, KaKUMH €IIe METOJJaMHd MOXHO H3MEPHUTh B3aHUMHYIO
WHJTYKTUBHOCTb.
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3agaua 25

M3MepeHre eMKOCTH 3JICKTPOYCTAHOBKH IPOBEACHO ABAXKIBI IPH MHUTAHUU
CXEeMbI HM3MEpeHHus mepeMeHHbIM TokoM vactoTor f=100 I'm.

CHauana 0Oe3 ydeTa aKTHBHOT'O COINPOTHBJICHHS, €MKOCTh ObLIa OIpe-
JeJICHa TI0 TMOKa3aHWSIM aMIlepMeTpa M BojJbTMeTpa. [Ipum 3TOM mokazaHus
npubopoB Obum: 1;,=09 A, U;=7,2 B;

3areM W3MEpeHHE OBLJIO TPOBEJCHO TOYHEE, C YYCTOM aKTHBHOTO COII-
potuBneHus. st 3Toro B cxeMy ObLI BKJIIOYCH BarTMeTp. IlokasaHus mpu-
6opoB mpu stom Ovumu: 1,=09 A, U,=7,2 B, P=1,6 Br.

1. Hauepture 00e CXeMBbI U3MEPCHHS; YKAKUTE CHCTEMBbI IMPHUMCHSICMBIX
prOOpOB.

2. Onpenenure 3HaYeHUs U3MEpeHHBIX eMmkocted C; m C, misg kaxmon
U3 CXEM.

3. BBIUHCINTE OTHOCHTEIBHYIO IMOTPEHIHOCTh M3MEPCHHS 7Y, IOJyYHB-
IIYIOCS MPU OTCYTCTBHHM AaKTHBHOTO COIPOTHBIICHHS KOHJICHCATOPA,

4. YKaxuTe, KaKuMH eII¢ MpuOopaMu MOXKHO H3MEPUTh EMKOCTD.

3agaya 26

JIJisi U3MEpeHusT aKTUBHOTO COTPOTHUBJICHUS KOCBEHHBIM METOJIOM HC-
MOJIB30BAIMCH JiBa mpudopa: BoabT™MeTp Ha Uy =100 B u ly=4 MA,
ammepmetrp Ha ly=5 A u Uy=200 MB.

[Toxazanust mpubopoB coctaBuau: U=80 B; =3 A,

Onpenenure:

1) npuONIMKCHHYIO BEIHYHMHY COMPOTHBICHUS Ry' M0 mMoka3aHHsIM
puOOpOB;

i Rv

u = 1o HauOOJbLIEMY M3 HUX MPHUHATH U

X

2) COOTHOIIIEHHS
A

HAuYePTUTh CXEMY BKJIIOYEHHs MPUOOPOB;

3) TOYHOE 3HAYCHUE COMPOTUBICHHUA Ry C y4eTOM CXEMBI BKIIFOUCHHUS
pUOOPOB;

4) abcomoTHyto ARx H OTHOCHUTENBEHYI YRy MOTpPEIIHOCTH H3MEpPEHHUS
npu TPHOIMKEHHOM pacueTe BEIUYUHBI COMPOTHUBICHHUS.

Ykaxxute mpuOOpHl, KOTOPHIE MPUMEHSIOTCS IS M3MEPEHHUs COMPOTHB-
JICHUH.

3anaua 27

W3mepenre conmpoTUBICHUS HW3OJSIUU JABYXIIPOBOIHON JIMHUU, HAXOs-
mencs 1MoJ; HanpsDKEHHEM, MPOM3BOAMIOCH C IOMOIIBIO BOJIBTMETPA, PacCuH-
taHHoro Ha HanpsbkeHne Uy =300 B um HoMumHaNBHBIM TOK ly= 15 MA.
N3mepenHoe HampspkeHue Mexay npoBogamu A u B cocraBumo U =270 B, a
HaIpsDKEHHE MEXAY KakabIM MpoBofoM u 3emied paBHbl U,=60 Bu Ug=
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85 B.

1. HauepTute cxemy U3MEpECHHSI.

2. Onpenenure:

1) compoTuBieHHE BOJbTMETpPa Ry

2) COMpOTHBICHUE HM3O0AIMH Ra Mexay mpoBomoM «A» U 3eMIieH;

3) comnpoTHBIeHHE H30JAIMK Rp Mexay mpoBomoMm «B» u 3emiiei;

3. Vkaxure, kakue NpuOOpHI CIIyXaT JJIsi HEMOCPEACTBEHHOTO H3Mepe-
HUS COTPOTHUBIICHUS HW3OJISAIUU 3JIEKTPOYCTAHOBOK.

3axaua 28

W3mepenrne WHIYKTUBHOCTH KAaTYIIKH TPOBEICHO MBAXKIbI MPU NMUTAHUU
CXEMBbI M3MEpEHUs MepeMeHHbIM TokoMm 4vactoroit f=50 I'm.

CHauana 0Oe3 y4y€Ta aKTUBHOTO COMPOTHUBJICHHUS KATYIIKH, WUHIYKTUBHOCTbH
ObljIa OmpeselieHa MO IMOKa3aHUsIM aMIiepMeTpa U BojbTMeTpa. [lpu aTom
nokaszanus npubopoB Owbuu: U; =150 B, ;=25 A.

3areM u3MepeHHe ObLJIO NMPOU3BENEHO 00Jiee TOUYHO C YYETOM AKTUBHOIO
COTPOTUBJICHUSI KATYIIKA WHAYKTUBHOCTH. JlJis 3TOr0 B cXeMy ObLI BKIIIOYEH
Bart™eTp. [lokazanust mpubopos mpu strom Obimm: U,=150 B, 1,=25 A, P
= 1125 Br.

1. Hadepture 00e CXeMBI U3MEPCHHUS, YKAXKUTE CHCTEMBI MPUMEHSIEMBIX
pUOOPOB;

2. Onpenenure 3HAYEHUS W3MEPSIEMBIX BEIMYMH WHIYKTUBHOCTEH L, m L,
JUIA KaXXIOHM M3 CXEM,

3. Beruucnure OTHOCHTENBHYIO MOTPEITHOCTh M3MEPECHHS WHIYKTHBHOCTH
Y, TIOJYYHUBIIYIOCS TPH OTCYTCTBUU y4€Ta aKTUBHOTO COMPOTHBIICHUS;

4. YkaxuTe, KakuMu enié¢ npuoopaMu MOXKET OBbITh U3MEpPeHa WHIIYKTHUB-
HOCTb.

3agaua 29

N3mepenne B3aMMHONW MHAYKTUBHOCTH JBYX KaTyLIEK ObUIO BBINOJHEHO
METOJIOM TMOCJIEOBATEIBHOTO COEAMHEHUSI KATyIIEK C HCIIOJIb30BaHUEM
amrepMeTpa M BOJbTMETpa. AKTHBHOE compoTtuBieHne R =R;+ R, nByx ka-
Tymek paBHo 4 Owm.

[Ipu cormacoBaHHOM BKJIIOYEHMM KaTyIlIEK IMOKa3zaHus npubdopoB Obutn: Uc
=140 B, Ic=7A.

[Ipn BCTpeyHOM BKJIIOUEHUU KATYIIEK MOKAa3aHHs MPUOOpPOB ObLIM: Us
=140 B, Iz=8A.

1. Hauyepture o6Ge cxemMbl U3MEPEHHs], YKAXKUTE CUCTEMbI HCIIOIb3yEeMbIX
puOOPOB;

2. Omnpenenure:
a) OOIIyI0 WHIYKTUBHOCTH JBYX COTJIACOBAHHO BKJIIOYEHHBIX Karymiek Lc
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0) oOuIyt0 MHAYKTUBHOCTH JBYX BCTPEYHO BKJIIOUCHHBIX KaTymiek Lpg;

B) B3aUMHYI0 HMHJIYKTHUBHOCTb Karymiek M ;

3. VYkaxwure, KakuMU e€II€ METOJaMH MOXXHO HM3MEPUTh B3aUMHYIO
UHIAYKTUBHOCTD;

3agaua 30

H3mepenne eMKOCTH 3JEKTPOYCTAHOBKHM MPOBEACHO ABAXKIbI MPH MUTAHUH
CXEMBI M3MEpEHUs MepeMeHHbIM ToKoM 4dactoroit f =50 T,

CHayana 6e3 ydeTra aKTUBHOTO CONPOTHBIICHHUS €MKOCTh Oblia OIpenese-
Ha 1O TMOKa3aHWsIM aMmIiepMeTpa M BoibTMeTpa. [Ipm sToM mokazanus mpubo-
poB Obumm: 1;,=12 A, U;=10 B.

3areM M3MepeHHe ObLIO NPOBEIEHO TOYHEE C YYETOM AKTHUBHOIO COMpPO-
TuBieHus. Jlyi1 3TOro B cxemy Obl1 BKiItOueH BaTTMmeTp. [lokasanust mpubo-poB
npu 3tom Obumm: 1,=12 A, U,=10 B, P=24 Br.

1. Hauepture o6Ge cxembl U3MEPEHMs], YKAXKUTE CUCTEMbI NPUMEHSIEMBIX
pruOOpOB.

2. Onpenenure 3HaueHUs u3MepeHHbIX eMmkocTte Ciu C, i Kaxaou u3
CXEM.

3. BpluncianuTe OTHOCHUTENBHYIO MOTPEITHOCTh M3MEPEHHUs 7Y, TMOIYy4YUB-
IIyIOCA TIPH OTCYTCTBHHM y4€Ta aKTUBHOTO CONMPOTHBICHHUS KOHACHCATOPA.

4. YKaxuTe, KAKUMHU elle NMpuOopaMu MOXKET OBbITh W3MEPEHA €MKOCTb.

3agaun 31-40

B cooTBeTcTBHU C HOMCPOM BapHuaHTa OTBCTHUTH HA BOIIPOC:

31.0xapakTepu3yiTe NOrpenHOCTH MPUOOPOB. B Kakoi yacTu mkaisl npudopa
C PpaBHOMEPHOHM IIKaJOM OTHOCHUTENbHAs TMOTPEIIHOCTh H3MepeHus Oyner
HanOosben? OTBeT 000CHYMTE.

32. B geM 3akirouaeTcsi KOCBEHHBIN MeTo m3mepenus? [IpuBeante npuMepsl
KOCBEHHBIX U3MEPEHU.

33.3anummre KIaccuPUKaluo MEKTPOU3ZMEPUTETHHBIX TPUOOPOB 10
CUCTEMaM, KJIacCy TOYHOCTHU U JPYruM MpuszHakaMm. Kakue ycioBHbIE 0003HAUCHMS
HAHOCAT Ha IIKATy AIEKTPOU3MEPHUTEIHLHOTO MPUOOpa.

34.00bsicHUTE YCTPOWCTBO M MPUHLUI ACHUCTBUS NPUOOPOB MArHUTODJIEKT-
PUYECKON CHUCTEMBI, MEPEUYMCIUTE JOCTOMHCTBA W HEJOCTATKH, BBITIOJHUTE
PUCYHOK.
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35.00bcHUTE yCTPOMCTBO W TMPUHIMN JACHCTBHS TPUOOPOB  DJIEK-
TPOMarHUTHON CHCTEMBI, MEPEUYUCITUTE TOCTOMHCTBA M HEIOCTATKH, BBITIOJHUTE
PHUCYHOK.

36.00bscHUTE YCTPOMCTBO W TPUHLHUI JACUCTBUSA MNpHOOPOB  DIIEK-
TPOJMHAMHYECKON CUCTEMBI, IEPEUUCITUTE JOCTOMHCTBA U HEOCTATKH, BHITIOJIHUTE
PHUCYHOK.

37.00bsicHUTE YCTPOWCTBO M MPUHIUII JACUCTBUS MpUOOpoB  deppo-
JTMHAMHYECKON CHCTEMBI, MEPEUNCIINTE IOCTOMHCTBA W HEIOCTATKH, BBITOJHUTE
PHUCYHOK.

38.0xapakTepu3yiTe METOIbI N3MEPEHHS CONPOTHBIICHHUN: KOCBEHHBIH,
WU3MEPHUTEIIEHBIM MOCTOM, OMMETPOM, METaOMMETPOM.

39.Ha‘lepTPIT€ U OOBICHHUTE CXEMBbl BKIIOUCHHUS BAaTTMCTPOB IIpU H3MCPCHHHU
MOIOTHOCTH B IOCILIX ITOCTOAHHOI'O, IICPCMCHHOI'O OIIHO(l)aSHOI“O n TpeX(I)aSHOFO TOKa.

40.Kakum mnpubOpOM  U3BMEPSIOT  AJIEKTPUUECKYIO DHEPrui0 B  IEMAX
0/1HO(ha3HOTO TEPEMEHHOT0 TOKA. 3alUIIUTE YCTPOMCTBO MPUOOpa U €ro MPUHIIHII
NEUCTBUS, HAYEPTUTE CXEMY MOJIKIIOYEHUS.

3agaua 41

Hauepture cxeMy M3MEpEHUS W OMMUIIUTE METOAbI MPOBEPKH SIIECKTPH-
YECKUX XapaKTePUCTUK TPaHC(HOKATOPOB. YKAKUTE TEXHHUUECKHE JIaHHBIE
AIIEKTPOU3MEPHUTENILHBIX MPUOOPOB, MPUMEHSIEMBIX B CXeMaX H3MepeHus (mpu
IPOBEpPKE OJHOTO M3 KOHKPETHBIC THUIOB TpaHC(HOPMATOPOB).

3anauya 42

Haueptute cxemy W3MEpeHHS W ONUIIUTE METOIbl U3MEPEHHUS IapamMer-
POB PENBCOBBIX LIEMEH MOCTOSHHOTO TOKA; METOJ[ XOJOCTOTrO XOJa U KOpOT-
KOTO 3aMBIKaHUS; METOJI M3MEPCHHUs MapaMeTpoB 0e€3 OTKIIOYEHHUS IMyTEBOTO
perne.

YkaxuTe TEXHUYECKHE JaHHBbIE U3MEPUTEIbHBIX MPUOOPOB, MPUMEHSIE-MBIX
B CXEMax HU3MEpEeHUsI.
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3agaua 43

Ha‘{epTI/ITC CXCMbl U3MCPCHHUA U OIIMIIUTC MCTOJAbI M3MCPCHHUA IIapaMCT-
POB PCIILCOBLIX HCHCI\KJI IMCPCMCHHOI'O TOKa. VKaxXuTe TEXHUUYECCKHUE JaHHBIC
QJICKTPONU3IMCPUTCIIbHBIX HpI/I60p0B, INPUMCHSCMBIX B CXCMaX HM3MCPCHUAI.

3anaua 44

Ha‘{epTI/ITC CXCMbl M3MCPCHUA U OIIMIIUTC IIOPAOOK IIPOBCPKHU HCIIPpAB-
HOCTH H30JIIIUN PCIIbCOBBIX CTBIKOB M CTPCIOYHBIX IICPCBOJOB. Ykaxure
TCXHUYCCKUC XAPAKTCPUCTHUKH ISJICKTPOUIMCPUTCIIBHBIX HpI/I60p0B, IMPpUMCHIC-
MbIX B CXEMaxX HU3MCPCHUA.

3anauya 45

Ha‘-ICpTI/ITC CXCMY HU3MCPCHUA IIPH OIPCACICHHHN PACCTOAHHA OO MCCTa
O6prBa KHWJIbI B Ka6€.]'[€; OIIMIINUTC, KAaK BBIIIOJHACTCA HU3MCPCHHUC C IIOMO-IIbIO
MOCTa Ha IICPCMCHHOM TOKC.

3agaya 46

Hauepture cxemy usmepenus comnpotusieHus Oamnacta HMCbh-1. O0bsc-
HUTE Ha3HAYEHUE DJIEMEHTOB CXEMbl U OIWIINTE MPHUHIUI PaOOTHI 3TOTO
npubopa.

3anaua 47

Hauepture cxeMy u3MepeHUsT MEIIAONIMX HANPSHKEHUH, HABOJUMBIX
KOHTAaKTHOW CEThIO MOCTOSHHOTO TOKAa, OKAa3bIBAIOIIMX BJIMSHUE HA padoTy
yctpoiicTB aBToOI0KUpoBKkH W AJICH. Onummmre Ha3zHayeHHE SJIEMEHTOB U
paboTy ATON CXEMBI.

3agauya 48

HauepTtute cxembl mepenaromero M MPUEeMHOTO YCTPOWCTBA Teleu3Mepe-
HUW Ha JKEJIE3HOJOPOKHOM TPAHCIIOPTE M KPATKO TMOSICHUTE WX Ha3HAYCHHE WU
paoory.

3ajgaua 49

HauepTture pasnnuHbie CXEMBbl M3MEPEHUSI MEPEXOJHBIX COMPOTUBIICHUU
CTBIKOB. OmHIUTE TOPSIOK PabOTHI MPU H3MEPEHUU STHUMH METOIaMHU.
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VYKaxXuTe XapaKTepUCTHKU MPUOOPOB, MPUMEHSEMBIX B KaXJOH cxeme
U3MEPEHUS.

3agaya 50

Onumure 0COOEHHOCTH H3MEPEHUM B PENbCOBBIX Iensx. Haueprure
CXEMYy 3aMEIICHHUS PEJIbCOBOM MU M TOSICHUTE 3HAYCHHE BCEX DJIEMEHTOB
3TOU CXEMBEI.

Meroanyeckue yKa3aHusl 10 BbINOJHEHHIO JOMAaIIHEel KOHTPOJIbHOM
padoThbI

3agaun 1-10 mocpsieHbl ONpEAENIEHUIO0 MOTPEIIHOCTENH MpU HU3MEPEHUU
AJIEKTPUYECKUX BeIMUMH. [Ipexne yem pemaTh 3TH 3a7add, HEOOXOIUMO
U3YyYUTh COOTBETCTBYIOLIMN MaTepuan no umeromemycs y Bac yueOHHKY.

Baxneiie xapakTepUCTHKON HM3MEPUTEIBHOIO MPUOOpa SBISETCS KIAcc
TOYHOCTH, KOTOPBIM yKa3blBaeTcsi Ha npuodope. Kiacc To4HOCTH XapakTepusy-
eTcsl HauOOJbIIeH MOMYCTUMOW NPHUBEAEHHOW MOTPEUIHOCTHIO, BEJIMYMHA KOTO-
poli paBHa HOMeEpY KJlacca M OINpEAeNseTcs MO cleAyrolen gopmyie:

T:_T =,ﬂAHaHE 100 %

A"

rae: AH - HOMUHQJIbHOE 3HAYCHHUE HU3MEPSEMOM BEIMYMHBI (BEpXHUU €€ Tpe-
zen) ;
AHaun0® - HauOosblasi aOCOJIFOTHAs MOTPEIIHOCTh, T.€. HAUOOJIbIIas
Pa3HOCTh MEXAYy TOKa3aHWeM mnpuoopa Ay U JEeHCTBUTEIHHBIM
3HaYEHUEM H3MEPSEMOM BEIMYMHBI Aj .
[To xmaccy TouHOCTHM TpUOOpa M €ro BEpXHEMY Mpeleny HU3MEPEHHS
MOXHO TIOJICYNTATh HAMOOJBIITYI0 A0CONIOTHYIO IMOTPEIIHOCTh, KOTOPYIO MO-
KET MMETh MPUOOp B JIFOOOW TOYKE IIKAJIBI:

— ¥z .
fﬂl-"I:.":-{arr{ﬁ_ A

100
IIpenenbl, B KOTOPBIX HAXOAUTCS HAEUCTBUTEIIBHOE 3HAYECHUE H3MEPSIEMOU
BEJIMYMHBI, CJIEAYET BBIYUCIATH MO (opmylie:

H

AI[ = AI/I + AAHaI/I6

ToYHOCTH M3MEpPEHUsT XapaKTepU3yeTcs TaKKe HauOOJIbIIEH BO3MOMKHOMU

OTHOCHUTEJIbHON TMOTPEITHOCTHIO:
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AAHaub

-100%

Yug =%

An
NI

An

Yup= :I:]”I[E

IIpumep 1.

CompotuBiicHre Harpy3kd R ObLI0O M3MEPEHO KOCBEHHBIM METOJOM IPHU
MOMOIIA aMIIepMeTpa U BONbTMETpa. I m3MepeHusi ObUIA MCIOJIb30BAHBI
npubopsl: amnepmerp ¢ Iy =10 A, xmacca tounoctu ¥p==+1,0% u
BoapT™MeTp ¢ Uy =150 B, xnacca tounoctu ¥ =+ 1,5 %. [Ipubopel nokasanu:
amniepmetp | =8 A, BomsT™Merp U =120 B.

Onpenenurs:

1) HamOOJIBIIYI0 a0COMIOTHYIO TOTPEHIHOCTh NPUOOPOB AAuus U AUgus;

2) HauOOJBIIYI0O BO3MOXKHYIO OTHOCHUTEJIBHYIO MOTPEUIHOCTh NMPH H3Mepe-
HAW TOKA W HANpPSOHKEHUS Yup| ¥ ¥Yupu;

3) HaumOOJBIIYIO BO3MOXKHYIO OTHOCHTEJIBHYIO MOTPEIIHOCTh HM3MEPCHHUS
COTIPOTUBJICHUSA YHBR -

Pemenue
1. Haubonbias abcontoTHAsi MOTpPEeIIHOCTh ammepMmerpa Alyapys ¥ BOJIBT-

metpa AUyaps :

¥ 1-10
=418 . |y=4+— =+
Alyaus Ton Iy o0 0,1 A

AUHAHE=iﬁ- Ug=+ 1;:..:. =+225 B

2. Haubonbiasi BO3MOKHAsi OTHOCHUTEINIbHAS TOTPENTHOCTh MPU H3MEPEHUU

Toka I =8 A.
Vig: =i@- 100%=:|:%' 100 % =+ 125 %
H

W

Vimi =V =410 =+ 1.25%

HauGounbiias BO3MOXHasi OTHOCUTENbHAS MOTPEIIHOCTh MPHU HW3MEPEHHUU
Hanpspkeauss U =120 B:
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Viy =%~ -100% =+ 222100 % = + 1,875 %

H 1

N
1]

Uy 15

=+¥;—=x1,5-—=x£1875%

}rHB U }!I[ Uy s 120 s

3. HauOonbirag BO3MOKHAsE OTHOCHUTEIbHAS IIOTPCIIHOCTL IIPU HU3MCPCHHH
COIMPOTHUBJICHUA KOCBCHHBIM MCTOIOM !

Yusr == (Yusu + Yus1) == (1,25 + 1,875) =+ 3,125 %

Bapaunm  11-20. JIns pemenus 3amad HEOOXOAWMMO  TIPEIBAPUTEIHLHO
U3YYUTh Ha3HAYEHUE, KOHCTPYKIMU, CXEMbl BKIIIOUEHUS B HU3MEPUTEIBHYIO LIEb
IIYHTOB M J00a-BOYHBIX PE3UCTOPOB, a TAKXKE OTYETIMBO IMPEACTABIAThH
CIocoOBl UX pacyeTa.

N3yuass matepuan aHHOTO paszfena, CIEAyeT 3allOMHHUTh, YTO IIYHTHI
MpEAHA3HAYEHbl Ul PACIIMPEHUsS MPENEIOB U3MEPEHUS TOKA HU3MEPUTEIBHOTO
MEXaHM3Ma MArHUTORJIEKTpUUECKON cucteMbl. Uepe3 MM marnurosnekrpuyec-
KOro mpubopa MOKHO MPOMYCTUTh JJIUTEIBHO TOK HE O0Jjiee HECKOJbKUX
JEeCATKOB Muyuhammnep. Ui M3MepeHHs TOKOB OOJIbIIMX BEJIMYUH MHPHUMEHS-
€TCsl LIYHT, KOTOPBIN IMpEeACTaBIseT COOON YEThIPEX3aKUMHBIN pPE3UCTOp, BEJIU-
YUHA CONPOTHUBIICHUSA KOTOPOIO 3HAYMUTEIBHO MEHBUIE COIPOTUBIICHUS PAMKHU
HNM. IIyHT BKIIOYAIOT IMOCJIECAOBATEILHO B HM3MEPSEMYIO LEMb C IOMOIIBIO
TOKOBBIX 3akUMOB T; m Tp. MMM mnpucOenMHSAIOT K WIYHTY Mapai-JIeIbHO
IMOCPEACTBOM IMOTEHUHUAIBHBIX 3akuMOB 1I; n II,. IIpu nmpaBunpHO
COCTABJICHHOW CX€M€ IIYHT W HM3MEPUTENIbHBIA MEXAHU3M COCIUHSIOTCS
MapajuleIbHO U K HUM IPUMEHHMBI BCE COOTHOLIEHHWS [JIS NApasuIeNIbHBIX
neneil. OTcroa MOXKHO BBIBECTH PACUETHYIO (HOPMYILy IJsi OIpeleiIeHUs
COIIPOTHUBJICHUS LIYHTA!

rae: n :ﬁ - LWIYHTHPYIOUIUNA MHOKHUTEJIb;
| - u3MepsieMblii TOK LNy,
|y - HOMUHANBHBIA TOK M3MEPUTEIBHOTO MEXaHU3Ma;
Ry - compoTuBiieHHEe paMKd U3MEPUTEIBHOTO MEXaHHU3Ma.
ConpoTuBI€HHE HIYHTOB HEOOXOIMMO BBIYMCIATH C TOYHOCTBIO 1O TMSATO-
ro 3HaKa.
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[Ipyn W3BECTHBIX BEJIMYMHAX CONPOTUBIICEHUHA IIYHTa U U3MEPUTEIBHOIO
MEXaHU3Ma MOXXHO OIPEIEIUTh BEIMYHMHY TOKA, MPOXOAIIEr0 4epe3 HU3MEpHU-
TEIbHBI MEXaHU3M, B 3aBUCUMOCTH OT BEIMYMHBI MU3MEPSEMOIO TOKA:

Ry
Ip=1—
Ri+Ry

JUis paclupeHus NpeeioB U3MEpPEHHs] MPUOOPOB MO HANPSIKEHUIO B
CeTAX IOCTOSIHHOTO TOKA, & TAaKXKE B CETAX NEPEMEHHOIO TOKA HANPSLKECHUEM
10 600 B mpumeHstoT 100aBOYHBIE PE3UCTOPHI.

[Ipy mpaBUIBHO COCTABICHHOM CXEME W3MEPEHHS H3MEPHUTENbHBIA IPHOOp
BKJIFOYAETCs MapajuIeIbHO HArpy3Ke, Ha KOTOPOW BBIIIOJIHSETCS HW3MEPEHHUE
HaIPSHKCHUS.

Tak kak A00aBOUYHBIM PE3UCTOP U U3MEPHUTEIBHBIM MEXaHM3M BKJIHOYA-
I0TCSl IOCJIEOBATENIBHO, TO K HUM IIPUMEHMMBI BCE€ COOTHOLUEHHUs Ui IIOC-
JeAoBaTeNIbHOM 1lenu. MOXHO BBIBECTH pPACUETHYIO (OpMYyJy UIsl Onpeesie-
HUS CONPOTHUBIIEHUS J00ABOYHOIO PE3UCTOPA:

Ry =Ry (m—1)
u
rae: M= -~ - MHOXHTEID 00aBOYHOTO PE3UCTOPA;
H
U - u3mepsemoe HalpsiKeHUE;

Uy - HOMHHQJIbHOE HaNpsHKEHHE W3MEPHUTENIBHOIO MEXaHU3Ma;
Ry - compoTuBieHHME paMKd H3MEPUTENBHOIO MEXaHU3Ma.

[Ipumep 2

A. V3MepuTenbHbIE MEXaHU3M MAarHUTO3JIEKTPUYECKON CUCTEMBI UMEET
BHyTpeHHee compoTuBieHne Ry =10 Owm, mxkamy na 30 meneHuil U paccyuTaH
HAa HOMUHANBHBIN TOK |y =25 MA. Hcmonb3ys 3TOT M3MEpUTENBHBIA Mexa-
HU3M, HEOOXOAMMO CO3[1aTh aMIIEpMETpP, UMEIOIUNA Tpenen u3MepeHus (Ho-
MUHQJIBHBIN TOK) Iy =15 A.

OnpenenuTs CONPOTHUBJIEHUE IIYHTA, TOK IIYHTA, MAJEHUE HAMPSIKEHUS Ha
ITIyHTE, TIOCTOSIHHYIO (IIeHY JIeJIeHUs1) mpuOopa C IIYHTOM.

b. Ucnonp3yst 3TOT k€ HU3MEPHUTEIbHBI MEXaHHW3M, TpeOyeTcsl cOo3/aTh
BOJIBTMETP C TpenesoM u3MepeHus (HoMuHaabHBIM Hamnpsokenuem) Uy = 300 B.

OnpenenuTs BEIUYMHY COMPOTUBJIEHUS JT00ABOYHOIO PE3UCTOPA.

A. Pemenue
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1. HlyHTHpYIOMUHA MHOXKHTEb!

Iy 15 15-10%
n=-—== —~= = 600.
Iy 2510 25
2. CompoTHBICHUE IIyHTA:
R 10
Ry = —-= = 0,01669 Owm

n—-1  600—1
3. Tok mryHra:

ln= lu-1p=15-0,025= 14,975 A
4. TlaneHune HaNpsDKEHUS Ha IIYHTE:
U = lr Ry = 14,975 - 0,01669 = 0,24999 = 250 mB.
5. IlocrositHHas mpubopa ¢ IIYHTOM, T.€. IOCTOSIHHAs aMIlepMeTpa:

I 15 A
= =—=05—,
oYy 30 A

rac. ™y - YHUCII0 I[GJ'IGHI/Iﬁ IIKaJIbI HpH6opa.

b. Penienue

1. HampsokeHue Ha HW3MEPHUTEIILHOM MEXaHHU3ME:
-1 . — . -3 _

Uy=Iy-Ry=25- 1072=0,25 B
2. MHOXuTeNnb 100aBOYHOTO PE3UCTOpA:

S U399 o0
M= Uy =025

3. BenuuuHa compoTHBICHUS T00ABOYHOTO pPE3UCTOpa:

Rg= Ru(m—1) =10 (1200—1) = 11990 Om

3apaum 21-30 mocBsiieHbl BONPOCAM H3MEPEHHsI MAPaMETPOB SJIEKTPU-
YECKUX IlIeneil (CONpPOTUBIICHUS, UHAYKTUBHOCTH, B3aUMHOW MHAYKTHUBHOCTH,
€MKOCTH).

[Ipn u3mMepeHun CONMPOTHUBICHUS METOJOM aMIIEpMETpa U BOJBTMETPA
(3amaum 21, 26) mpuMeHsieTCsS OJHA M3 JBYX BO3MOXKHBIX CXeM. BwiOop Bep-
HOW CXE€Mbl OCHOBAaH HAa CPAaBHEHUHU JBYX OTHOIICHWM:
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Ry Ry ,
= Moo 4 e Ry — npubnmKkeHHOE 3HAYCHHE H3MEpPSIEMOrO COI-
A X

POTHUBIICHHUSI, BBIUUCICHHOE MO 3akoHy Owma, mo JaHHbIM ONBITOB; R,, Ry —
CONIPOTHUBJICHUSI aMIIepMETpa M BOJBTMETpa. TOYHOE 3HAYEHHE H3MEPSEeMO-TO
CONIPOTHUBJICHUSI OMpEACIISICTCS MO0 YKa3aHHBIM B ydeOHUKaxX (Gopmysiam.

[Tpumep 3

B cxeme miis m3MepeHHs] CONMPOTUBIICHUS MPUMEHSIOTCS aMIepMETp |
BOJIBTMETP, MMEIOINE Cieayromue BHyTpeHHHE compotuBieHus: Ry =0,1 Owm,
Ry =900 Owm.

Amnepmerp mnokazan: | =2 A; BoastMerp U =10 B. BriOpath cxemy
u3Mepenusd. OnpenenuTh TOYHOE 3HAYCHHE HU3MEPSEMOTO CONpOTHUBICHHS Rx.
Boruuciuts abcomoTHyi0o ARy ¥ OTHOCUTENBHYIO 7Y TOTPEIIHOCTH H3Mepe-
HUS TIPU TPUOFKCHHOM pacueTe BEJTUYHHBI COMPOTHBIICHUS.

Penienue
1. IIpubGnuxeHHOE 3HAYCHHE H3MEPSIEMOTO COIPOTHBIICHUS
R, = v_ 10 _ 50
= - = — = M
X I 2

2. I[JBI BBI60pa CXCMBI UBMCPCHU OIIPCACIIACM COOTHOIIICHUA

Ry _ 5 _ Ry _ 900 _
R, 01 > R;—T—18O

[IpunuMaeM cxemy U3MEpPEHHsI C BKIIOYCHHEM amIepMeTpa Tepen
BosibTMeTpoM (JI3 puc. 626; JIS puc. 6 — 136), Tak Kak:

Ry _ R, Ry
—>-% 4 = >100
Ry = Ry R%

3. TouHoe 3HAaYEHWE H3MEPSEMOTO COMPOTHBIICHHUS:

Ry = ; '|_U_£_0011A
T, M VTR, T 900

=—2—D,D11 = 5,027 Om
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4. AOcontoTHasi MOTPEIIHOCTh U3MEPEHHUs, KOTopas MOJy4Hiiach Obl MpHU
NPUOJIMKEHHOM pacyeTe COMPOTUBIICHHUS.

ARy = Ry — Ry =5—5,027 = —0,027 Om

5. OrHOocHTEIbHAS MMOTIPCIIHOCTh M3MCPCHHUA, KOTOpaAsd II0JY4YUIIACh OBI IIpu
HpI/I6JIH)K€HHOM PacucTC BCINYUHBI COIIPOTHUBJICHUSA

ARx100  —0,027-100

= _0537%
Ry 5,027 °

Yr —

3amaun 22, 27 MOCBSIIEHBl U3MEPEHUIO COMPOTUBIICHUS HW3OJSLUUA MEXKIY
KaX/bIM M3 NPOBOJOB U 3€MJIEH JBYXIIPOBOAHOW JIMHUHU, HAXOISALIECHCS MOA
HaNpsHKEHUEM, KOTOPOE MOKHO BBIIIOJIHUTH C MOMOILIBIO BOJIBTMETPA.

Co cxemoli u3MepeHHs U HEOOXOJIHMMBIMU PACUETHBIMU (POPMYyJIaM MOXK-
HO O3HAKOMUTBLCS MO pazfeny ydeOHuka JIS "V3MmepeHuwe compoTHBICHUS
M30JSIIAA yCTAaHOBKM HaxXofsmiencs moj pabdounm Hampspkenuem' (ctp.204-205,
puc. 6-33, dbopmyasl 6-20, 6-21).

B 3amauax 23, 28 u 25, 30 u3sMepeHne WHIAYKTUBHOCTH U €MKOCTH
IIPOBOJIMTCS JBAXKIbI: CHadyala C IMOMOIIBI0O aMIepMerpa M BoJbTMeTpa (0e3
yuéTra aKTHBHOTO comnpoTuBicHus), L; m C;, a 3aTreM TOYHEe, YUYHTHIBAS
AKTUBHOE COTIPOTHUBJICHWE, C TOMOIIBIO aMIIEpPMETpa, BOJBTMETPA W BaTTMET-
pa.

CxeMbl M3MEpEHUs, pacueTHbIe (POPMYJIbI IS ONPEACIICHHS 3HAYCHHM
MHIYKTUBHOCTH W €MKOCTH TpuBeieHbl B [1] ctp.216, puc.7-1, 7-2; ctp.218-
219, puc. 7-5, 7-6.

[Ipunumas Oojiee TouHble 3Ha4YeHHS EMKOCTH C, M MHAYKTUBHOCTH L, 3a
JCHCTBUTENILHBIC 3HAYCHHS HM3MEPSEMbIX EMKOCTH W HMHIYKTUBHOCTH, MOYKHO
BBIYKMCIINTh OTHOCHUTEIBHYIO IOTPEIIHOCTh U3MEpPEHHS V.

B 3amauax 24 u 29 omnpexnensercs B3aMMHas WHIYKTUBHOCTH JABYX Kary-
IIEK METOJIOM TMOCIEA0BATEIbHOIO COEAMHEHHsS] 3TUX KaTryliek. V3meputenbHbie
cXeMbl cobuparoTcsi nBaxkabpl. CHauajna KaTyIIKHM BKJIFOYAIOTCS IOCJIEN0-Ba-
TEIbHO IPHU COIVIACOBAHHOM HMX COEAUHEHUM, KOrJa HAMarHUYMBAIOLIUE CHJIbI
KaTyIllIeK COBMAJAIOT MO HAIMpPAaBJICHUIO - 3TO OYIET, COOTBETCTBOBAThH
MaKCHUMaJbHOMY 3HAU€HHIO OOIIel WHIYKTUBHOCTU KaTymek Lc, kotopas
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paBHa: Lc=L;+L,+2M
rae: Lyu L, - MHAYKTUBHOCTH KaXIOW M3 KaTYyIIEK;
M - B3auMHasg WHIYKTUBHOCTH KaTyIIIEK.
3areM MEHsSETCS HalpaBJICHHE TOKa B OJIHOM M3 TOCIEJOBATENbHO COe-
JUHEHHBIX KaTYyIIEK, YTO COOTBETCTBYET BCTPEYHOMY BKIIIOUEHUIO KaTYIICK,
KOrJJa HaMarHW4YMBAaIOIME CUJIbI KaTyIIEK HAMpaBJi€Hbl HABCTPEUY APYr APY-TY.
[Ipu sToM OyneT MUHHMMAalIbHOE 3HAYECHHE OOIIEH WHIYKTUBHOCTH KaTy-IIIEK,
KoTopoe paBHOo: Lp =L;+L,- 2ZM
BbluuTas U3 mepBOro paBeHCTBA BTOPOE, MOIYYaeM:
Lc-Lg=4M
Lc—Lg
Takum obpasom, M = -, 1o aTOM (popmylie U clieqyeT ompe-
JEIUTh HUCKOMYIO B3aMMHYIO MHAYKTUBHOCTH KaTymiek. JlJisi mojiyueHus 3Ha-
yeHut Lc m Lg HE0OXOIMMO BOCHOJNIB30BATHCS METOJOM HM3MEPEHUS
WHJIYKTUBHOCTH C TOMOIIBID aMIIEPMETPa U BOJBTMETPA.
[TomHOE CONMpPOTHUBIEHUE LENMU OMNpEaeNsIeTca Mo 3akoHy Owma:

U
ZK—T

Omnpenenenue 3HayeHud Lc u Lg mpousBoauTcs mo dopmysie

L=1/ZZ - R

1
w

rae: R - akTUBHOE CONPOTHBIICHUE IBYX MOCIEIOBATEILHO BKIFOUYEHHBIX
KaTyIIeK.

Co cxemMaMu HM3MEpPEHHUs CleayeT o3HakoMuThes 1o [1] ctp.217, puc.7-4.

Hano mMmetsh BBHAY, uTOo B [1] mpuBemeHbl cXeMbl U3MEPEHHUS C HCIIOJIb-
30BaHHEM TOJIBKO aMIlepMeTrpa W BoJbTMETpa. Jlisi cocTaBieHHsS TpeOyeMbIX
CXeM HW3MEpCHHsI ¢ MPUMEHEHUEM BaTTMETpa HaJ0 BOCIIOIH30BATHCSI CXEMOU
puc. 7-2.

3agaum 31—40. OTBeThl Ha BONPOCHI MOAPOOHO M3NIOXKEHBI B yueOHuKe B.B.

[Tandunos. Dnexkrpuueckue uzMmepeHus. M.: M3paTenbckuii HeHTp «AKaaeMusy,
2013.

3apaum 41-50 Tpebyercsi mpUBECTH CXEMbI U3MEPEHH B ycTporctBax ATM
M JaTh TMOSICHEHUS K HUM. JIJIT OTBETOB Ha yKa3aHHBIE BOIPOCH HEOOXOIUMO

U3YYUTh WHTEPHET - PECYPCHI.
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