Ilpunoscenue 2.26.1 k OIIOII-II no cneyuansnocmu
08.02.09 Monmaosic, nanaoka u IKCRaAyamayua 31eKmpoodopyooeanus
NPOMBIUNIEHHBIX U 2PANCOAHCKUX 30AHUTL

MuHucTepcTBO HayKu U Bbiciiero oopasosanus Poccuiickoit denepaunu
®enepanbHOE rocy1apCTBEHHOE OI0DKETHOE 00pa30BaATENIBHOE YUPEXKICHHUE
BBICILIETO 00pa30BaHuUs
«MarHuTOropcKHii rocy1apCTBEHHbIN TexHuuecknil yausepeuteT um. .M. Hocosa»

MHoronpoGmIbHBINA KOJUIEHK

METOINYECKHUE YKA3AHUA _
AJ151 TABOPATOPHBIX H IPAKTUYECKHX 3AHATUN
YYEBHOMU JUCHUIIJINHBI

OIL1.05 QJIEKTPUYECKHUE U3MEPEHMU A

AJ1s1 00y4aroIuXcsl CrenuaaIbHOCTH
08.02.09 MoHTaX, HAJTAAKA U IKCIIYyaTAlUA 3JIeKTPO00OPY10BaAHMSI POMbIILIEHHBIX U
TPAXKIAHCKUX 3TAHUM

MarnuTtoropck, 2024



OJIOBPEHO

[IpenmeTHO-1IMKIIOBOM KOMUCcHEN «MoOHTaxa u Meroanueckon komuccuen MoK
AKCIUTYaTalK 3JEKTPOOOOPYI0BaHUS»
IIpencenarens C.b. Mensiesa IIpotoxon Ne 3 ot «21» despans 2024

IIporokos Ne 5 ot «31» ssHBaps 2024

Pazpabotunk (u):
npenojasatenb  otaeneHus  Ne3  "CrpourtenbcTBa, 3KOHOMUKM UM cdepsl  oOcmyxuBaHus"
MuoronpogunbHoro kosemka @PI'bOY BO «MI'TVY um. I'. HocoBa» Anuna MnxamoBHa MapkoBa
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IpaXkTAHCKUX 3/1aHUI» Y OBJIA/ICHUIO PO(EeCCHOHATIbHBIMUA KOMITETEHIMSMH.
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1 BBEAEHUE

BaxHyto yacTb TeopeTHueckoil U mpodecCHoHaILHON MPAKTHYECKOW MOATOTOBKU OOyYaromUXCs
COCTaBJISAIIOT IPAKTUYECKUE U J1a0OPATOPHBIE 3AHATHUS.

CoctaB u cojepkaHHe MPAKTUYECKUX W JIAOOPATOPHBIX 3aHATUN HANpaBJIEHbl HA PEaTH3aIHIO
@denepalibHOTO TOCYJAapCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa CpPEAHEro MNpo¢EeCCHOHAIBLHOIO
oOpa3oBaHUsI.

Benymelt  1uaakTMuecKOM — LI€NbI0  MPAKTUYECKUX — 3aHATHM  sBisercs  (OpMUpOBaHUE
po(hecCHOHATBHBIX MPAKTHUYECKUX YMEHHUH (YMEHHI BBITIOJIHATH ONpEeSICHHBIE JCWCTBUS, ONEpalnHy,
HEOOXO/IMMBbIE B TOCJIEAYIOHNIEM B MPO(ECCHOHAIBHOW NEATENbHOCTH) WM y4eOHBIX NPaKTUYECKUX
YMEHHH, HEOOXOIMMBIX B TIOCIIEAYIOIICH YI€OHOU e TSIILHOCTH.

Benymeit aunakTuyeckodl 1enbi0  JIaOOpAaTOPHBIX 3aHATUM  SBISAETCS HAKCIEPUMEHTAIbHOE
MOATBEPK/ICHUE U MPOBEPKA CYLLIECTBEHHBIX TEOPETUUYECKUX MOJT0KEHHUH (3aKOHOB, 3aBUCUMOCTEH ).

B cootBercTBUM c pabouell mporpamMmoi y4eOHOW AMCHUIUIMHBI «DJIEKTPUUECKUE H3MEPEHUSI»
MPEeyCMOTPEHO IPOBEACHHUE MPAKTUUECKUX U JIAOOPATOPHBIX 3aHATHIA.

B pe3ynbraTe uX BBINOJIHEHUS, 00yJatOIUNiCs JOIDKEH:

ymemb:

- U3MEPATH C 3aJJaHHON TOYHOCTBIO PA3JIMYHbIE 3JIEKTPOTEXHUUECKHE BEINYMHBL;

- OIpeNIeNsTh 3HaUeHUE U3MepsieMOl BEJTMUMHBI U TTOKa3aTelId TOYHOCTH U3MEPEHUI;

- COCTaBJISITh UI3MEPUTEIbHBIE CXEMBI;

- BBIOMpATh CPECTBA U3MEPEHH.

ConeprkaHne MPAKTHUYECKUX U JJaO0paTOPHBIX 3aHATHI OPUEHTHPOBAHO HA MOATOTOBKY O0y4YaroInuXcs K
OCBOEHMIO TMPO(ECCHOHATHHOIO MOIY/Sl MPOrpamMMbl TMOJTOTOBKH CIIEIUAIMCTOB CPETHEro 3B€Ha 10
CMELMATBHOCTH U OBJIAICHUIO HPOGheccuonanbHblMu KOMHEMEeHYUAMU:

I[IK 1.5 OOecneunBaTh KOHTPOJb, Yy4€T U peryaupoBaHue OecriepeOONHON MOCTaBKU
NIEKTPUUYECKON SHEPTUU MOTPEOUTENSIM C IPUMEHEHUEM CPEJCTB aBTOMATU3ALIIH

[1K 3.3 BrIMoaHATE TPOBEPKY M HAJAJKY AJICKTPOOOOPYIOBaHUS HAa 0OBEKTaX AIEKTPOCHAOKEHUS
B IIPOMBIIIJICHHOM M T'PaXJaHCKOM CTPOMTEIBCTBE, B TOM YHCJIE C Pa3IU4YHBIMU BHJIAMHU PEICHHBIX
3aIuT.

A Taxke pOpMUPOBAHUIO 0OUUX KOMNEM EHYUIL.

OK 02. Hcnonb30BaTh COBpEMEHHBIE CpPEICTBA IMOWCKA, aHAdW3a W HHTEPHpETalH
uHbpopManud U  HUHOOPMALMOHHBIE TEXHOJOIMM JUIsl BBINOJHEHHS 3a7ad  IpogecCHOHaIbHON
JESITEIIHOCTH;

OK 05. OcCyniecTBIISITh YCTHYIO U MTUCBbMEHHYI0 KOMMYHHUKAIIMIO HA TOCYJapCTBEHHOM
a3bike Poccuiickoit denepanuu ¢ yaeToM 0COOEHHOCTEN COLMAILHOTO U KYJIBTYPHOTO KOHTEKCTA;

BeinonHenue oOyyaromuxcs NpakTHYECKUX W/WIN 1a00paTOpHBIX padoT MO y4eOHON IUCLMILIMHE
«OJIEKTPUYECKUE U3MEPEHUD) HAIPABIICHO Ha!

- 000011eH1e, CUCTEMAaTU3aLUIO, YTIIyOlIeHHe, 3aKpeIUIeHUEe, Pa3BUTHE U JETAIN3ALMIO IOJYyYEHHBIX
TEOPETHUYECKUX 3HAHUM 0 KOHKPETHBIM TeMaM y4eOHON AUCIUIIIUHBI;

- (hopMupOBaHME YMEHHH HNPUMEHATH IMOJyYEHHbIE 3HAHUS Ha MPAKTUKE, peau3allio €IUHCTBA
MHTEJUIEKTYaJIbHOM U IPAaKTUYECKON JESTEIbHOCTH;

- (opmupoBaHue M pa3BUTHE YMEHM: HaOIOAaTh, CPAaBHUBATh, COINOCTABIIATh, AHAIM3UPOBATH,
JenaTh BbIBOJBI M OOOOMIEHMS, CAMOCTOSATENBHO BECTH MCCIIEIOBAHMS, IOJb30BATHCS PA3IMYHBIMU
IpUeMaMy U3MEpPEHUit, 0pOpPMIIATh pe3ysbTaThl B BUAE TaOIUIL, CXeM, I'paUKOB;

- npuoOpeTeHHe HaBBIKOB pabOThl € pa3IMYHbIMM NpHOOpamM, anmapatrypod, yCTaHOBKaMHU U
JPYTUMHU TEXHUYECKUMU CPEACTBAMU JIJIsl IPOBEACHHUS ONBITOB;

[pakTuyeckue w/uim 1abOpaTOpPHbIE 3aHATHS MPOBOAATCS B paMKaX COOTBETCTBYIOLIEH TEMBI, MOCIE
OCBOCGHUS JWIAKTUYECKUX E€AWHMI], KOTOpble OOECHEeUYMBAIOT HATMYME 3HAHUM, HEOOXOIMMBIX Ul ee
BBINIOJIHEHMSI.



2 METOANYECKUE YKA3AHUSA
Tema 1.2 OcHOBBI HOpMHPOBAaHHS NAPAMETPOB TOYHOCTH

IIpakTnueckoe 3ansitue Nel
Beruncnenue norpemsocTen cpeacTs M3MEpeHun

Henb: HayuuTbes omnpeneyJsiTb a0COJIOTHYI0 MW OTHOCHUTEJIbHYI0 TMOIPelHOCTH, HMeThb
npeacTaBjieHne 00 yCJAOBHAX IKCINIYaTAMU M APYTHX XapaKTePHCTHKAX 3JIEKTPOU3MepPHUTeJIbHbIX
npuodopoB.

Beinosinus padory, Bel Oynere ymern:
-COCTaBJISITh U3MEPUTEIBHBIE CXEMbI

Boinosinenue 1a60paTopHoii padoThl CIOCOOCTBYET (POPMHPOBAHHUIO:
-IIK 3.3.1
-OK 02

MarepuajbHoe obecnedyeHue: i MPOBEACHUS MPAKTUYECKOW pabOThl HAIWYWE CIICIHATBHBIX
MaTepuaioB U 000pyIOBaHUS HE TpeOyeTcs.

3aganue:
PGI_HI/ITe HHNKXCN3JIOKCHHBIC 3a1a49U

Ilopsinok BbINOJIHEHHS PA0OTHI:

1. TloBTOpHUTE KpaTKHe TEOPETUYECKUE CBEICHUS

2. Pemmure cnenmyromnue 3amaqu:

1. HUctunHoe 3HaueHune Toka B menu 5,23 A, U3MEpPEHHbIC 3HAUYECHUSI TOKA, MOJYyYECHHBIE C
TTOMOIIBIO JIBYX aMIIepMETpoB, cocTaBmwid 5,3 u 5,2 A. Uemy paBHBI OTHOCHTEIIbHBIE U a0OCOJIIOTHBIC
MOTPEITHOCTH U3MEPEHUA?

2.  KakoBa ocHOBHas mpHBeAEHHAs MOTPEIIHOCTh MpUOOpa C BEPXHUM IPEACIOM HU3MEpeHus 5
A, ecni HanOOJIBIIAs TIOTPEITHOCTD MPU U3MepeHnu coctaBuia 0,12 A?

3.  Tok, u3MepeHHBIH aMIIEpMETPOM KJacca TOYHOCTH 2 WM JUANa30HOM HU3MepeHus 15 A,
coctaBisut 11,5 A. Onpeaenuts quana3oH BO3MOKHOTO JEHCTBUTEIBLHOTO 3HAYEHUSI U3MEPSIEMOTO TOKA.

4.  Tlocne peMoHTa IIUTOBOTO aMIIEpMETpPa C KIIACCOM TOYHOCTH 1,5 1 mipeaenoM nusmepeHus 5 A
MPOM3BENIM TMOBEPKY €ro OCHOBHOM NpuBeNeHHOW morpemHocTd. Hawubonpmias abcosoTHas
norpemHocTs npudopa cocraBisuia 30 MA. CoxpaHui JIM aMIepMETp CBOM Kiacc TOYHOCTH MOCIIe
pemonTa?

5. HM3mepenue coOmpoTUBICHHS IO METOAY aMIepMmMeTpa MU' BOJBTMETpa MPOBOAUIOCH C
MOTPEIIHOCTHIO, BBI3BAHHON BHYTPEHHUMH CONPOTHUBJICHUSIMU Tpu O0poB, He Oonee 1 %. ¢ kakumu
KJIJacCaMH TOYHOCTH HEOOXOJMMO BBIOpaTh aMIEpMETp U BOJBTMETP, YTOOBI OOIIas MOTPEUIHOCTh
MU3MepeHus He npesbimana 2,5 %?

Xoa padoThl: 10 BO3HUKAIOITUM BOTIPOCaM 0OpaliaiTech K MpernoaBaTelo
dopma npeacTaBieHus pe3yJbTara:

Otuer 1o paboTe JOKEH COAEPKaATh:
a) HaMMEHOBaHHE PaldOTHI U 11eJb pabOTHI;
0) HCXOAHBIE JaHHBIE Ul PacyéTa;
B) pe3yabTaThl pacuéToB;
I') BBIBOJBI 1O padore.



Kpurepun onenkn:

OneHka «OTJIIMYHO» CTaBUTCS, €CJIN 3a/laHUE BBIMIOJIHEHO BEPHO.

O1eHKa «XOPOIIO» CTAaBUTCS, €CIU JIOMYIIEHA OIHA WJIU JIBE€ OIIHMOKHU, TPUBEAIINE K
HENIPaBUIIBHOMY pPE3YJIbTaTy.

OneHka «y10BIETBOPUTEIBHO» CTABUTCS, €CJIU IPUBEICHO HEMOJHOE BBIIIOJHEHUE 3a/1aHUS.

OneHka «Hey10BIETBOPUTEIIBHOY» CTAaBUTCS, €CIIU 3a/laHUE HE BBIIIOJIHEHO.

Tema 1.3 Buasl n3mepenui

I[pakTHyeckoe 3ansiTHe Ne 2
CocraBiieHHE CXeM IMOAKIIIOUEHUSI U3MEPUTEIbHBIX TPUOOPOB (aMIIEPMETPOB, BOJILTMETPOB)

He.]'lb: HAYYUMTHCA COCTABJATDL CXE€MbI NMOAKJIIOYCHHSA IJICKTPHYCCKHUX l'[pP[ﬁOpOB B ICIAX
MOCTOAHHOI'O TOKA

Beinosinus padory, Bel Oyaere ymerb:
- BBIOUpaTh CpeACTBa U3MEPEHU I

Brinosinenue 1a60paTopHoii padoThl CIOCOOCTBYET (DOPMHUPOBAHHUIO:
-11IK 3.3.2
-OK 02

MarepuajibHOe ofecriedyeHHe: JUIs MPOBEICHUS MPAKTHYECKOW pabOThl HAJM4YWE CIECIHATBHBIX
MaTepuaIoB U 000pyIoBaHUs HE TpeOyeTcs.

Iops/10K BBINOIHEHHs PadOThI:

1. N3yuuTe npeacTaBlieHHbIE IPENOIaBaTEIEM AMEKTPUUECKUE CXEMBI.

2. [lepeueptute cxeMbl B TeTpaab. COEAUHUTE JIEMEHTHI [0 MpaBUiIaM MOAKIIOUEHUS
M3MEpUTENbHBIX TPUOOPOB.

3. CocTaBbTe NPUHIUITHAIBHBIE 3JICKTPUUECKUE CXEMBI.

®dopma npeacTaBiIeHus pe3yJabTara:

Otuer 1o paboTe JOJDKEH COICPIKATh:

a) HaMMEHOBaHWe PabOTHI U 1IETb PaOOTHI;

0) mepevyeHsb anmnaparypsbl;

B) IPUHIIMITHAIBHBIC IICKTPUYCCKHE CXEMBI IKCTICPUMEHTOB;
T') pe3yJIbTaThl U3MEPEHHUIA,

1) BBIBOJIBI TIO padoTe.

Kpurepum oueHku:

OrneHka «OTJIIMYHOY CTaBUTCS, €CIIM SKCIIEPUMEHT MPOBEAEH, 00pab0TaHbl PE3yabTaThl, BHITIOTHEHbI
BCe 3aJlaHus, paboTa oopmiieHa B COOTBETCTBUH C TPEOOBaAHUSIMH.

OreHKa «XOpOIII0Y CTAaBUTCS, €CIU ObLIa JOMYIIEHBI OMUOKU MPH MPOBEICHUH SKCIIEPUMEHTA,
00paboTKe pe3ynbTaToB WK MPH 0(HOPMICHUHU OTUETA.

OueHkKa «yI0BIETBOPUTEIBHOY CTABUTCS, €CIIU SKCIEPUMEHT IIPOBENIEH, TPUBEACHO HETIOJTHOE
BBITIOJTHEHHE 3aJJaHU M.

O1ueHKa «HeyA0BIETBOPUTEIBLHOY» CTABUTCS, €CIIM SKCIEPUMEHT HE TPOBOIUIICS, 3aJaHUE HE
BBITIOJTHEHO.



Tema 2.2 Anmaparsl AJ11 H3MepPeHHUsl CHJIbI TOKA, HanpsikeHusi, MomHoctu BH

IIpakTnuyeckoe 3ansiTue Ne 3
W3yueHne cxeM MOJIKIIOUYEHUS aMIIEPMETPOB K H3MEPUTEIBHBIM TpaHC(HOPMATOPOB TOKA (TIOJIHAS,
HEMOJIHAs 3B€3/1a)

He.]'lb: H3YyYUTH CXEMY NOJAKJIIYCHHUA aMIIEPMETPOB K M3MEPUTEIBHBIM TpaHC(l)OpMaTOpaM
TOKa

BeinosinuB padory, Bel Oynere ymern:
-BBIOMpPATh CPEJCTBA U3MEPECHUI

Boinosinenue 1a60paTopHoii padoThl CIOCOOCTBYET (POPMHPOBAHHUIO !
-I11IK 3.3.2
-OK 02

MarepuajbHoe olecnedeHue: Ui NMPOBEACHUS MPAKTUYECKON pabOThl HalIMuue CHEIUaJIbHBIX
MaTepuaioB U 000pyIOBaHUS HE TpeOyeTcs.

3aganue:
VYkaxute, KyJa U Kak HY)KHO MOJKIIIOYUTH aMIIepMETpPbI, YTOOBI MOJIY4YUTh TOKHU B Tpex (azax

Ilopsinok BbINOJIHEHHS PA0OTHI:

1. [ToBTOpPHUTE KpaTKKE TEOPETUICCKUE CBEICHUS
2. N3zyunte cxeMy, IpeoCTaBICHHYIO TpenoiaBaTeieM
3. N3obpasute Ha cxeme, B 3aBUCHUMOCTH OT PE&XHMa pabOThl HEUTpaau, aMIepMeTphl B

HEOOXOMMOM KOJIMYECTBE TaK, YTOOBI MOJYYHJIOCH OOpecTH MH(POPMAIUIO O CUJIE TOKAa B KaKIOH W3
bas.

4. OTBeThTE MUCHbMEHHO Ha CIIEAYIOIINE BOIIPOCHI:

A. Kak noakitoyaroTcsi aMnepMeTphl B LIETh?

b. Kakoe conpoTuBieHre T0JKEH UMETh amnepMeTp?

B. Uto nmpousoiiieT npu HENPaBUILHOM IMOJIKJIIOYEHUH aMIIepMETpa B 1Ieb?

I'. JInst yero Hy>XHBI U3MEPHUTENbHBIE TpaHCHOPMATOPHI TOKA?

J1. Kak 3aBHCHT KOJMYECTBO aMIIEPMETPOB B TpeX(a3HOH CETH OT pekruma paboThl HEHTpau?

Xoa paGoThl: 0 BO3HUKAIOIIUM BOpOcaM oOpaliaiTech K MpernoaaBaTesio

®opma npeacTaBiIeHUs pe3yJabTarTa:

Otuer 1o paboTe JODKEH COICPIKATh:
a) HaMMEHOBaHHE pabOTHI U IENb PaOOTHI;
0) DSIEKTPUUECKYIO CXEMY;
B) OTBETHI Ha BOIPOCHI

Kpurepum oueHku:

OrneHka «OTJIIMYHOY CTaBUTCSI, €CIIH 3a/IaHUE BBIMIOJIHEHO BEPHO.

OreHKa «XOpOIII0Y CTAaBUTCS, €CIIH JIOMYIIEeHa OTHA UJIH JIBE OIIHUOKH, MPUBEIINE K
HEMPaBUWJILHOMY pE€3YJIbTaTy.

O1ueHKa «yI0BIETBOPUTEIBHOY» CTABUTCS, €CJIU IIPUBEACHO HEMOJIHOE BHINIOJHEHHUE 3aJaHMUS.

OneHka «HeyA0BIETBOPUTEIBHOY» CTABUTCS, €CIIU 33JJaHUE HE BBIMIOJHEHO.



IIpakTnueckoe 3ansTue Ne 4
W3yueHne cxeMbl MOAKIIOYEHUS BOJIBTMETPOB K U3MEPUTEILHOMY TpaHchopmatopy HanpspkeHus 10 kB

Henab: M3y4yuTh cXeMy HOAKJIIOYEHHUS] BOJIbTMETPOB K H3MEPHTEJILHOMY TpaHcpopmaTopy
HaNpsiZKeHUsl

BeinosinuB padory, Bel Oynere ymern:
-BBIOMpPATh CPECTBA N3MEPEHUI

Boinosinenne J1adbopaTopHoii paGoThl ciocodcTBYeT OPMHPOBAHMIO:
-[1IK 3.3.2
-OK 02

MarepuajbHoe olecnedyeHue: Ui NMPOBEACHUS MPAKTUYECKON pabOThl HalIMuue CHEIUaJIbHBIX
MaTepuaioB U 000pyIOBaHUS HE TpeOyeTcs.

3ananmue:
Omnpenenure, Kakue HaPsLKEHUS OyAyT U3MEPSTh BOJBTMETPhI HAa Tpexpa3zHOU cxeme

Ilopsinok BbINOJIHEHHS PA0OTHI:
1. [ToBTOpHUTE KpaTKNE TEOPETUUECKHUE CBEACHMS
2.  Usyuwure cxemy:
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3. Ilepeueprute B TeTpaab cxeMy. HanumuTe Bo3j1e KaXX10ro BOJIBTMETPA, KAKOE HAINPSDKEHUE
OH OyzeT U3MepsTh.
4. OTBeThTE MMCHMEHHO Ha CIIEAYIOIINE BOIIPOCHI:
A. Kak moakitoyaroTcsi BOJIbTMETPHI B 1IEIb?
b. Kakoe conpoTuBiieHNE NOJKEH UMETH BOIBTMETP?
B. Yrto npousoiiier npy HENPaBUILHOM MOAKIIOUEHUHU BOJBTMETPA B LIENb?
I'. 151 uero Hy»XHbl U3MEPUTEIbHbIE TPAHC(HOPMATOPBI HAIPSHKEHUS?
. Jnst uero U'TH umeer TpeTbio 0OMOTKY, COEIMHEHHYIO B PAa30MKHYTBIH TPEYrOJIbHUK?

Xoxa paﬁoTLI: 110 BO3HUKAKOIITUM BOIIpOCaM 06pamaﬁTeCB K IIpeno 1aBaTeIro

®opma npeacTaBieHus pe3yabTara:

Otuer 1o paboTe JOKEH COAEPKaATh:
I') HauMeHOBaHue paboThI U LeJIb PAOOTHI;
1) SJEKTPUUECKYIO CXEMY;
€) OTBETHI Ha BOIIPOCHI.

(o]



Kpurepun onenkn:

OneHka «OTJIIMYHO» CTaBUTCS, €CIH 3a/1aHNE BBIIIOJHEHO BEPHO.

O1eHKa «XOPOIIO» CTAaBUTCS, €CIU JIOMYIIEHA OIHA WJIU JIBE€ OIIHMOKHU, TPUBEAIINE K
HENIPaBUIIBHOMY pPE3YJIbTaTy.

OneHka «y10BIETBOPUTEIBHO» CTABUTCS, €CJIU IPUBEICHO HEMOJHOE BBIIIOJHEHUE 3a/1aHUS.

OneHka «Hey10BIETBOPUTEIBHO» CTAaBUTCS, €CIIN 33JJaHUE HE BBINIOJIHEHO.

Tema 3.1 IIpudops! A1 U3MepeHNns CONPOTHBJICHUS U30JISIIIUH
IIpakTH4eckoe 3anATHE N2 S
N3mepenue conpoTUBICHUS U30JISALUH 3JIEKTPOYCTAaHOBKM METOMMETPOM. 3aroIHEHHE TPOTOKOJIA
WCIIBITAHU .

He.]'lb: HAYYUTHCA IMOJb30BATHCA METOMMETPOM M 3AII0JHATH IMMPOTOKOJI HCNbITAHUH

BoinosinuB padory, Bel Oynere ymern:
-COCTaBJISITh U3MEPUTEIBHBIE CXEMBI

Brinosinenue J1a60paTopHoii padoThl CIOCOOCTBYET (DOPMHUPOBAHHUIO:
-11IK 3.3.1
-OK 05

MarepuajbHoe odecnedyeHrne: METOMMETD, dJIEKTPUIECKUN IBUTATETh

HOpﬂ[{OK BBINIOJIHCHUSA paﬁOTI)l:

1. [ToBTOpHTE KpaTKHE TEOPETHUECKUE CBECHHS O MPAaBHUIIaX paOdOTHl C METOMMETPOM

2. C moMoImpl0 TpenojaBaTeNss MPOW3BEAUTE W3MEPEHHE COMPOTHBIICHUS H30JISIHN
ANIEKTPUYECKOTO ABHTaTels. [IoMHUTE, 4TO CaMOCTOSATENbHBIE pa0OTHl C METOMMETPOM HEIOMYCTHMBI,
T.K. BO BpeMsI U3MEPEHUI OH BBIJACT MOBBIIICHHOE HANIPsDHKEHHE!

3. Ha ocHoBaHWU BBITIOJHEHHBIX PA0OT 3aMOJHUTE CICTYIONIYIO TaOIHUITY:

M | Hanmeno Conporueienue m3oaauun, (MOm) Buimox o
BaHHE N- | Li- | L= | Lo~ | Li- | Li- | La- | Li- | Lz~ | La- | coormercereum
AHHHH PE | PE |PE | PE | L, | Ly | Ly | N |N|N

1

2

3

4

5

6

7

8

9

10

®opma npeacTaBieHus pe3yabTara:

Otuer 1o paboTe JOJKEH COAEPKaTh:

a) HAUMEHOBaHMEe PadOTHI U 11€Ib paboTHI;

B) IPUHIMITHAIBHBIE IIEKTPUYECKUE CXEMBI IKCIIEPUMEHTOB;
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I') OTBETHI Ha BOIIPOCHI
1) BBIBOJIBI TIO paboTe.

Kputepuu onenku:

OreHKa «OTJIMYHOY» CTABUTCS, €CJIH SKCIIEPUMEHT IPOBEEH, 00pa0b0TaHbl PE3yabTAaThl, BHITIOTHEHBI
BCe 3aJlaHus, paboTa opopmiIeHa B COOTBETCTBHH C TPSOOBAHHSIMH.

OreHKa «XOPOIII0Y CTABUTCS, €CITU ObLIA JOMYIIEHBI OIIMOKY MTPH IMMPOBEICHUH SKCIICPUMEHTA,
00paboTKe pe3ynbTaTOB WM MPU 0(HOPMIICHUHN OTIETA.

OreHKa «yIOBICTBOPUTEIIBHO» CTABUTCS, €CITU SKCIIEPUMEHT MPOBEIEH, IPUBEICHO HEIIOJIHOES
BBINOJIHECHHUE 33/IaHH.

OneHka «HEYIOBICTBOPUTEIIBHOY» CTABUTCS, €CITU SKCIIEPUMEHT HE IMPOBOTUIICS, 33JJaHUC HE
BBITIOJTHEHO.

Tema 4.1 IlepBuuHble 3jIeKTpUYECKHE NPeodpa3oBaTe/u
I[IpakTnueckoe 3ansitue Ne 6
N3yuenune ycTpoicTBa 3J€KTPOHHOTO CUETYUKA

Leab: n3yyeHune ycTpoiicTBa 3J1eKTPOHHOI0 CYETYHKA M ero (PYHKIHOHAJIBHBIX Y3JI0B

Beinosinus padory, Bel Oyaere ymerb:
-BBIOMpATh CpPesICTBA U3MEPEHUI

Brinosinenue J1a60paTopHoii padoThl CIOCOOCTBYET (DOPMHUPOBAHHUIO:
-[IK 3.3.2
-OK 05

MarepuajibHOe ofecriedyeHHe: UIs MPOBEICHUS MPAKTHYECKOW pabOThl HAM4YWE CIECIHATBHBIX
MaTepuaIoB U 000pyIoBaHUs HE TpeOyeTcs.

3aganue:

1. Usyuute OGiOK-CXeMY HPOCTEHIIEro 3IEKTPOHHOIO CUETYMKA DJIEKTPOSHEPTUU U OIMUIINTE
(YHKIIMOHATIBHOE Ha3HAYEHHUE €r0 Y3JIOB.

Harpyien

) S N3y
M0
Jdarew |
Ve I
L !
(UL OAI G
MNpectparxesrers TV —
MOUPOCT~aCIITE oy Lty
OGS MSESHCO9UN
}{ Aames ,
v—
e —— -
i Korponney ¥ | OO
' Ki2008r3
S

Lo

2200
2. HSyLII/ITe 6J'IOK'CX€My MHOFOTapI/I(I)HOFO QJICKTPOHHOT'O CUETUYHKaA QJICKTPOOHEPIUH U OIMUIIHUTEC
(I)YHKI_[I/IOHEUH)HOC HAa3HA4YCHUC €T0 Y3JIOB.
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3. Onummure anropuT™ paboTHl MHOTOTAPH(HOTO IEKTPOHHOTO CYETUHKA.

dopma npeacrasiieHus pe3yJbTara:
Otuer no paboTe T0JIKEH COJAEPIKaTh:
a) HaMMEHOBaHHE padOTHI U 1EJb PadOTHI;
0) OJOK-CXEMBbI ANEKTPOHHBIX CUETUNKOB;
B) Ha3zHaueHME (PYHKIMOHAJIBHBIX y3JI0B U ONMCAHUE aJITOPUTMA pabOTHI,
I') BBIBOJBI 110 paboTe.

Kpurtepun ouenku:

OneHka «OTJIIMYHO» CTABUTCS, €CIIH 3alaHUE BBIIIOJIHEHO BEPHO.

OneHka «XOpoIloy» CTaBUTCS, €CIIH JIOMYIIeHa OJHA WM JIBE OLIMOKY, MPUBEALINE K
HEMPAaBUWJIBHOMY pE3YJIbTaTy.

OneHka «yIOBIETBOPUTENBHO» CTABUTCS, €CIIU IIPUBEICHO HEIOJIHOE BBIIIOJIHEHUE 3aJaHHUS.

OneHka «HeyIOBIETBOPUTEIIBHO» CTABUTCS, €CIIU 3alaHUE HE BBIITOJIHEHO.

Tema 1.1 U3mepennsi puznvecKnx BeJHYNH

JlaGopaTtopHoe 3ansiTue Nel
DNeKTPOU3MEpPUTENbHBIE TPUOOPHI M U3MEPEHUS NIEKTPHUUECKUX BETHUNH

Heab: u3yyeHHe IJIEKTPOM3MEPHUTEJbHBIX NPHOOPOB, HCHOJIb3yeMbIX B Ja00pPaTOPHBIX
crenaax. Ilosydyenue mpeacTraBjeHUil 0 mpeaejie M3MEPeHUS M LieHe JejieHHus, a0COJIOTHOH M
OTHOCHTEJIbHOW TOTPENIHOCTH, YCJOBHAX JKCIUIyaTaMH W JPYrHX XapaKTepHCTHUKAX
JIEKTPON3MEPUTETbHBIX PUOOPOB.

Brinosinus padorty, Bel Oynere ymerb:
-U3MEepATh C 3aJaHHOM TOUYHOCTBIO Pa3IMUYHbIE 3JIEKTPOTEXHUYECKUE BEITUYMHBI;

BrinosiHenne 1a60paTOpHOil padoTHI CIOCOOCTBYET (POPMHPOBAHHUIO !
-IIK 1.5.1
-OK 02

MarepuajibHOe o0ecredyeHHe: KOMIUIEKT THUIIOBOTO JlabopatopHoro obopyznoBanus «M3mepeHue
IeKTpudeckuX Bennunn» tun MOB1-H-P.

3aganue:
1 M3ydyeHue mMacmopTHBIX XapaKTEPUCTUK CTPETOYHBIX 3JIEKTPOUIMEPUTENBHBIX TpubOopoB. s
3TOT0 BHUMATEIHHO PACCMOTPETH JIMIIEBHIE TTAHEIN CTPEIIOYHBIX MPUOOPOB U 3aMOTHUTH TAOIUILY.
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XapaKTepI/ICTI/IKa DJICKTPOU3MECPUTCIIBHOI'O an/I60pa

HawnmenoBanwne npudopa

Cucrema N3MCPHUTCIIBHOI'O MCXaHU3Ma

IIpenen nsmepenus

Ilena nenenus

MunuMaiabrHOE 3HAUCHUE H3MepHeMOﬁ BCJIMYNHBI

Kiacc Tounoctu

HOHYCTI/IMaH MaKCHMaJIbHas a0COIIOTHAS TMOrpemHoOCTb

Pon Toka

HOpMaJ'H)HOe ITOJIOXKCHHEC IIKAJIbI

Hpotme XapaKTCPUCTHUKHU

2 Ilocrpouth  rpaduKk  3aBUCUMOCTH  OTHOCUTEIIbHOM
HOTPEIIHOCTA U3MEPEHUS OT U3MEPSIEMON BETMUHHBI

= f (Ayusy) VTSI BOIBTMETPA TI0 AaHHBIM Ta0:.2. Crenath BBIBOJ O
BEJIMYMHE  OTHOCUTEIBHOW  TOTPEUIHOCTH  H3MEpPEHUs B
HAa4aJIbHOW M KOHEYHOM YaCTH WIKAJIBI, O XapakTepe M3MEHEHUs
MOTPEITHOCTH BJIOJIb IITKAJIBI MPUOOpa.

. . p llam JelicTBuTenbpHOE PesynbTar AOGcontoTHas OTHOCUTENbHAs
0 ! ! R 3navenue U, B M3MEPEHUs | TOrpemHocTs A |  HOTPEIIHOCTh
U, B 3,%
25 2,42
5 4,88
7,5 7,58
10 9,91
12,5 12,54
3 H3meputhb BEJIMYUHY COINPOTHUBIICHHS], 3aIaHHOTO
—. PA IIPENoAaBaTesIeM, METOI0M aMIlepMeTpa U BoJbT™METpa. s aToro
4;—_@ coOpaTh AIEKTPUUECKYIO IIETb MO0 PUCYHKY. YCTaHOBUTH TyMOJEp
£1 |+ - + pexumMa paboThl U3MEPUTENIS TOKA B OZUILIUIO «=.
" [Tocne npoBepKkH CXEMBbI, BKIFOUUTh IEKTPOIUTAHUE U 3aHECTH
(D PV I MoJIy4YeHHbIE JaHHbIE B Ta0J. 3. BRIKIIOUNTH 3JIEKTPONUTAHUE.
_ - Paccunrate, ncnonb3ys 3akoH Oma, BEJIMUMHY 3a1aHHOTO
conpotuBiieHus R. Pe3ynpraT 3aHectu B Ta0nuiry.
L
U, B I, MA R, Om

®opma nmpeacTaBjieHus pe3yJbTarTa:

Otuet 1o paboTe JOKEH COAEPKaATh:

a) HaMMEHOBaHWEe PabOTHI H 1IEeTb PaOOTHI;

0) TeXHUYECKHE JaHHBIC N3MEPUTEIBHBIX IPHOOPOB;

B) rpaduK 3aBUCHMOCTH OTHOCUTEIBHOM MOTPETHOCTH U3MEPEHUN = f (A3,

I') pe3yJIbTaThl U3MEPEHUI];
1) BEIBOJBI IO padoTe.

Kputepun onenkn:

OI_ICHKa «OTJIIMIHO» CTABUTCH, CCJIN 3a/IaHUC BBIIIOJIHCHO BEPHO.
OI_ICHKa «XOpOoHIO» CTAaBUTCH, €CJIN OOIIYHICHA OJIHA UJIN ABC OIJ_II/I6KI/I, MMpUBCANINC K

HENPAaBWIBHOMY PE3YJbTary.
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OL[CHKa «YAOBJICTBOPHUTCIBLHO» CTABUTCH, €CJIU ITPUBCACHO HCIIOJIHOC BBINIOJIHCHUC 3aIaHU .
OL[CHKa CHCYHOBJICTBOPHUTCIBLHO» CTAaBUTCH, €CJIU 3aJaHUC HC BBITIOJIHCHO.
Tema 2.1 leflﬁopbl AJISI HBMEPECHUSA HANIPAKCHUS, CHJIBI TOKA, COMMPOTUBJICHUA

JlabopaTropHoe 3ansTHe Ne 2
W3mepenne HanpspKeHUs], CUITbI TOKA, COTTPOTHUBIICHUS B OAHO(DA3HBIX U TpeX(a3HbIX IersIx

He.]'lb: HAYYMTBHCA COCTABJATHL CXEMbI INOAKIIOYCHHUS IJICKTPHYCCKUX l'lpHﬁOpOB B HeNnsax
NMEPEMEHHOI0 TOKa

BoinosinuB padory, Bol Oynere ymern:
-U3MEPSThH C 3a/JaHHOM TOUHOCTHIO Pa3IUYHbIE JIEKTPOTEXHUYECKUE BEIIUUNHBI;

Boinosinenue 1a60paTopHoii padoThl CIOCOOCTBYET (POPMHPOBAHHUIO:
-IIK 1.5.1
-OK 05

MarepuasnbHoe odecnedyeHre: MyJIbTUMETP, CTEH/ ITyCKa IBUTATEeNs

HOpﬂ}IOK BbINTOJTHCHUSA paﬁoTu:

1. N3yunte a5eKTpudecKyo cXeMy coeIMHeHus Tpex(pa3HoM ceTH 3Be3701 U TPEYroJbHUKOM

2. N3o06pasute cxemy B Terpanu. M300pa3ute, rie MOJKHBI pacroyiaraTbCsi BOJIbTMETPBI U
aMIepMeTpPhl Ui U3MepeHHs (pa3HbIX U JTMHEHHBIX HAMPSHKeHUH, (Ja3HbIX U JIMHEHHBIX TOKOB.

3. IIpenocraBpTe cXeMy Ha IPOBEPKY MPEIOIABATENIEM.

4. N3yunrte mpeioKeHHYI0 MPENoIaBaTeNIeM CUIOBYIO YacTh CTEHAA ITyCKa JABUTaTels.

S. YKaxuTe, K KakuM KJIEMMaM IOJKIOYaTh Iyl MYJIbTHMETpa I W3MEPECHHUS
HanpsH>KEHU U TOKOB.

6. OTBeThTE MUCEMEHHO HA BOIIPOCHI:

A. Kakux npaBui He0OXOAMMO NPUAEPKUBATHCS MPU W3MEPEHUN HU3KOBOJBTHBIX HAIPSKEHUI

MYJIBTUMETPOM?

b. Kak JOJDKCH MOAKIOYAThCA MYJIBbTUMETP B LECIIb IIPU UBMCPECHUHN HaprI}KeHI/Iﬁ 1 TOKOB?

®dopma npeacTaBiIeHus pe3yJabTara:

Otuer 1o paboTe JOJDKEH COICPIKATh:

a) HaMMEHOBaHWe PabOTHI U 1IETb PaOOTHI;

B) IIPUHIIMITHAIBHBIC JICKTPUYECKHE CXEMBI SIKCTICPUMEHTOB;
') OTBETHI Ha BOIIPOCHI

1) BBIBOJIBI TIO padoTe.

Kpurepum oueHku:

OrneHKa «OTJIIMYHOY» CTaBUTCS, €CJIM SKCIIEPUMEHT MPOBEEH, 00pab0TaHbl PE3yabTaThl, BBITIOTHEHbI
BCE 3aJlaHus, paboTa oopmiieHa B COOTBETCTBUH C TPEOOBAHHUSIMH.

OreHKa «XOpOIII0Y CTAaBUTCS, €CIU ObLIa JOMYIIEHBI OMMOKY MPH MPOBEICHUH SKCIIEPUMEHTA,
00paboTke pe3ynbTaToOB WM MPHU 0(HOPMIEHUHN OTUETA.

OueHka «yI0BIETBOPUTEIBHOY CTABUTCS, €CIIU SKCIEPUMEHT IIPOBENIEH, TPUBEACHO HETIOJTHOE
BBITIOJTHEHHE 3aJJaHU M.

OueHKa «HeyA0BIETBOPUTEIBLHOY» CTABUTCS, €CIIM SKCIEPUMEHT HE TPOBOUIICS, 3aJaHUE HE
BBITIOJTHEHO.
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JlaGopaTopHoe 3ansitue Ne 3
W3mepeHne conpoTHBICHHA U TPO3BOHKA MYJIBTUMETPOM IEKTPHUUYECKUX MPUOOPOB U armapaToB

Leab: HAYYUTHCH MOJIB30BATHCA MYJLTUMETPOM B Pe:KMMaX H3MepeHHs CONPOTHBJICHUS U
NMPO3BOHKH

BeinosinuB padory, Bel Oynere ymern:
-U3MEPAThH C 3aJaHHOM TOUHOCTHIO PA3JIMYHbIE JIEKTPOTEXHUYECKUE BEITUUNHBI

Boinosinenue J1ad0opaTopHoii padoThl cocod0cTBYET (hOPMHPOBAHHUIO:
-IIK 1.5.1
-OK 05

MarepuajibHoe oOecnedeHHe: MYJIbTUMETP, OJJEKTPUUECKHE anmaparbl, AJIEKTpUUYECKUE
JBUTATENN

HOpﬂHOK BBINIOJIHCHUA paﬁOTbl:
1. HOBTOpI/ITe KpaTKUEC TCOPCTUICCKUC CBEACHUS O IpaBUIax pa60TI)I C MYJIbTUMETPOM

2. [pousBeauTe MPO3BOHKY CIEIYIONMX AlMapaToOB M YCTPOWCTB: KHOMOYHBIA IMOCT, KOHTAKTOp, Kabens,
BUJIKA, TEIJIOBOE Pelie, PUCTABKA KOHTAKTOPHAS

3. [IponsBeanuTe W3MEpPEHUE COMPOTHBICHHUS CIEAYIONIMX YCTPOWCTB: aCHHXPOHHBIA 3IICKTPUUCCKUH
ABUT'aT€JIb, ABUI'aTEJIb IIOCTOSIHHOI'O TOKA, KaTYIIKa KOHTAKTOpa, JIaMIIbl HaKaJIMBaHUS

4. Ha ocHOBaHMY BBINOITHEHHBIX Pa0OT 3aMOJIHUTE CIEAYIOIYI0 TaONuILy:

YecrpoiictBo BbiBoZbI 0 pabOTOCIIOCOOHOCTH — ammapara/BelIMUMHa  COMPOTHUBIICHHS

aneMenTa, OM

KonTakrop

Karymika xonTakTopa
JlBuraTenp NepeMEHHOI0 TOKa
JlBurareisp MOCTOSHHOTO TOKa
TeruoBoe pene

Knomnounsrii moct

JlaMnia HakanuBaHUs

Kabespb

Bunka

Karymka KkoHTakTOpHas

5. Chaiite paboTy B BUJie YCTHOTO OTYETa

®dopma npeacTaBiIeHUs pe3yJabTarTa:

OTueT o paboTe JOIKEH COACPIKATH:

a) HaMMEHOBaHWe PabOTHI U 1IETb PaOOTHI;

B) IPUHIIMITHAIBHBIC IICKTPUYCCKHE CXEMBI IKCTICPUMEHTOB;
') OTBETHI HA BOIIPOCHI

1) BBIBOJIBI TIO padoTe.

Kpurepum oueHku:

OrneHKa «OTJIMYHOY» CTaBUTCS, €CJIM SKCIIEPUMEHT IPOBEAEH, 00paboTaHbl Pe3yIbTaThl, BBIMOIHEHBI
BCe 3aJlaHus, paboTa oopmiieHa B COOTBETCTBUH C TPEOOBaAHHUSIMH.

OreHKa «XOpOIII0Y CTAaBUTCS, €CIU ObLIa JOMYIEHBI OMUOKU MPH MPOBEICHUH SKCIIEPUMEHTA,
00paboTke pe3ynbTaToOB WK MPHU 0(HOPMIECHUHN OTUETA.

OneHKa «yI0BIETBOPUTEIBHOY» CTABUTCS, €CIIU SKCIIEPUMEHT MPOBEAEH, PUBEACHO HEMIOJIHOE
BBITIOJTHEHHE 3aJJaHU M.

OneHKa «HeyA0BIETBOPUTEIBLHOY» CTABUTCS, €CIIM SKCIEPUMEHT HE TPOBOUIICS, 3aJaHUE HE
BBITIOJTHEHO.
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