Ipunooicenue 2.26.1 k OIIOI-I1 no cneyuanornocmu
08.02.09 Monmaoic, Hanaoka u IKCHIYamayust dIAeKmpoooopy008aHus
NPOMBIUICHHBIX U SPANCOAHCKUX 30aHULL

MuHHCTEPCTBO HAyKU U BhIcIIEro oOpazoBanus Poccuiickoit @enepannu
denepanbHOE rocy1apCTBEHHOE OI0PKETHOE 00pPa30BaTENIBHOE YUPEXKICHHUE
BBICILIETO 00pa30BaHuUs
«MarHuTOropcKHii rocy1IapCTBEHHbIN TexHuuecknil yausepenteT um. .M. Hocosa»

MHoronpoGmIbHBINA KOJUTEHK

METOINYECKHUE YKA3ZAHUA _
JJ151 JTABOPATOPHBIX H ITPAKTUYECKHUX 3AHATHHN
YYEBHOMU JUCHUIIJINHBI

OIL1.05 QJEKTPUYECKHUE U3MEPEHMU A

AJ1s1 00y4aroIuXxcs crnenuaabHOCTH
08.02.09 MoHTaX, HAJAAKA U IKCIIYyaTaAlUA 3JIeKTPO00OPY10BaAHM S MPOMbIILIEHHBIX U
TPAXKIAHCKUX 3TaHUM

Marnuroropck, 2025



COJEP)KAHUE

1 Brenenue

2 MeTtou4eckue yKa3aHusl
[IpakTnueckoe 3ansarue 1
[IpaxTnueckoe 3ansatue 2
[IpakTnueckoe 3ansarue 3
[IpaxTnueckoe 3andarue 4
[IpakTHueckoe 3aHsaTUe 5
[IpaxTnueckoe 3anarue 6
JlabopaTtopHoe 3ansTHe 1
JlabopaTopHoe 3aHsTHE 2
JlabopaTtopHoe 3ansTHE 3
JlabopaTtopHoe 3ansiTue 4

32

33
34
35
36
37
38
39
41
42
43



1 BBEJAEHHUE

BaxHyl0o 4YacTh TEOpeTHYECKOM W  NPO(ECCHOHANBHOW  MPAKTUYECKOH  MOATOTOBKU
00y4aromuxcsi COCTABIISIIOT IPAKTUYECKUE U JIAOOPATOPHBIE 3aHATHS.

CocrtaB U coaepkaHue MPAKTUYECKUX U JTa0OPATOPHBIX 3aHATHI HANpaBJICHBl HA peasn3allfio
®denepalibHOTO TOCYIapCTBEHHOrO0 OOpa30BaTENbHOIO CTaHAApTa CPEIHEro MpoQeccrOHaIbHOTO
oOpa3oBaHUsI.

Benymelt aupakTuyeckod  LENbI0  IPAKTUYECKUX  3aHATHM  sBisieTcss  (OpMHUpOBaHUE
npo(heCCHOHANBHBIX NPAKTUYECKUX YMEHHH (YMEHHMH BBINOJHATH ONpEACICHHBIE JICWCTBUS,
orepanuy, HEoOXOAMMBIE B MOCIEAYIONIEM B MPO(ECCHOHAIBHOW IESTEIbHOCTH) WM Y4EOHBIX
MIPaKTUYECKUX YMEHUHN, HEOOXOAUMBIX B MOCIIEAYIONIEH yIeOHON AEATEIbHOCTH.

Benymeld auoakTHUECKOW LeNbi0 JTa0OpaTOPHBIX 3aHATHHA SBISETCS AKCIEPHUMEHTAIBHOE
MOATBEPK/ICHUE U MPOBEPKA CYIIECTBEHHBIX TEOPETUYECKUX MOJIOKEHHH (3aKOHOB, 3aBUCUMOCTEN ).

B cootBercTBUM € pabouel mporpaMMoil ydueOHOM NUCHUIUIMHBI «DJIEKTPUUYECKUE N3MEPEHUS»
MIPEeyCMOTPEHO POBECHNE MPAKTUYECKUX U JTa00PAaTOPHBIX 3aHATUH.

B pe3ynbraTe uX BBINOJIHEHUS, 00yJatOIUNiCs JOIDKEH:

ymemb:

- U3MEPATH C 3aJJaHHON TOYHOCTBIO Pa3INYHbIE 3JIEKTPOTEXHUUECKHE BETNUMHBL;

- OIpeNIeNITh 3HaUeHUE U3MepsieMO BETMUMHBI U TIOKa3aTeId TOYHOCTH U3MEPEHHI;

- COCTaBJISITh UI3MEPUTEIIbHBIE CXEMBI;

- BBIOMpATh CPEICTBA U3MEPEHH.

ConepkaHue TPAaKTUUECKUX M J1a0OpaTOpHBIX 3aHSATUH OPHUEHTHPOBAHO Ha MOATOTOBKY
oOyyaronuxcs K OCBOCHHUIO MPO(ECCHOHATBHOTO MOMIYNS TMPOrpaMMbl MOJIOTOBKH  CIIELHUATMCTOB
CpEIIHETO 3BEHa M0 CIEHUATbHOCTH U OBJIAJICHUIO HPOeccuOHANbHbIMU KOMNEMEHUUAMU:

IIK 1.5 OOecneunBath KOHTPOJb, YYE€T U peryiupoBaHue OecrepeOOHONW MOCTaBKU
NIEKTPUUYECKON SHEPTUU MOTPEOUTENSIM C IPUMEHEHUEM CPEJCTB aBTOMATU3ALIIH

I[IK 3.3 DBreimoausaTe TPOBEpKY ©  HaJaAKy dSJIEKTPOOOOpyIOBaHHMS Ha  0OO0BEKTax
JIEKTPOCHA0KEHUS B NIPOMBILIUIEHHOM U TPaKAAHCKOM CTPOUTENIBCTBE, B TOM YHCIE C Pa3IMYHBIMU
BHJIAMU PEJICHHBIX 3aLUT.

A Takxe POPMUPOBAHUIO 0OUUX KOMNEM EHYUIL:

OK 02. Hcnonb30BaTh COBPEMEHHBIE CPENICTBA MOMCKA, aHAJIM3a U MHTEPIPETALIMU
uHbopMalMd M UHPOPMALMOHHBIE TEXHOJOTMU JUIs BBINOJHEHHMsS 3ajad Npo(ecCHOHaIbHOM
JESITEIIHOCTH;

OK 05. OcyniecTBisSITh  YCTHYIO U IIMCbMEHHYHO  KOMMYHHMKAIIMIO  Ha
rocygapcTBeHHOM si3bike Poccuiickoit ®enmeparuu ¢ yd4eToM OCOOEHHOCTEH COIMAIBHOTO U
KYJIbTYPHOI'O KOHTEKCTa;

BrinmonHenne oOy4aromuxcsi MPaKTHYECKUX W/WIKM  J1abOpaTOpHBIX paboT 1o y4eOHOH
JUCLMILINHE «DJIEKTPUYECKAE U3MEPEHUS HAIIPABIICHO HA:

- 00o0OuieHne, cucTeMaTH3aluio, YriayOlieHue, 3aKpeIuleHHe, pa3BUTUE U JEeTAIU3alMIo
MOJIy4EHHBIX TEOPETUUECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOM JUCLUIUIMHBL,

- hopMHpOBaHUE YMEHUM IMPUMEHSATh MOJy4YEHHbIE 3HAHHs HA NMPAKTHKE, pealu3aliio eANHCTBA
MHTEJUIEKTYaJIbHOM U IPAaKTUYECKON JESTEIbHOCTH;

- (popMupOBaHUE U Pa3BUTHE YMEHUU: HaOIIOAaTh, CPABHUBATh, COINOCTABIATh, AHAJM3UPOBATH,
7ienaTh BBIBOJBI M 00OOIIEHUS, CaMOCTOSITENbHO BECTH HCCIEIOBAHUS, IOJb30BATHCS Pa3IMUYHBIMU
pueMaMy U3MEpPEeHuit, 0pOpPMIIATh pe3ysbTaThl B BUAE TaOIHIL, CXeM, IpaUKOB;

- NPUOOpPETeHNEe HABBIKOB pabOThl C pasIMUYHBIMU MpPUOOpaMH, anmapaTypoil, ycTaHOBKaMU U
JPYTMMH TEXHUUYECKUMU CPEICTBAMU AJISl IPOBEICHHUSI OIIBITOB;

[paxTuyeckue w/umm 1abopaTopHbIe 3aHATHS IPOBOAATCSA B pPaMKaX COOTBETCTBYIOIIEH TEMBI, IOCIE
OCBOEHUSI JTMJIAKTHYECKUX EIUHML, KOTOpble OOECHedYMBAaIOT HAJIWYMe 3HAHMM, HEOOXOJUMBIX I ee
BBINIOJIHEHMS.



2 METOJANYECKHUE YKA3AHUSA
Tema 1.2 OcHOBBI HOpMHPOBAaHNS NAPAMETPOB TOYHOCTH

IIpakTnueckoe 3ansTue Nel
Brruncnenue norpemnocTen cpeacTs M3BMEpEeHun

Henab: HayunTbes omnpenesasiTb a0COMIOTHYIO M OTHOCHTEJbHYI IOrpPelIHOCTH, MMeThb
NpeACTaBJICHHE 00 YCJI0BHUSIX IKCILTyATALMHU " APYIrux XapaKTepucTHKAX
3JIeKTPOU3MEepHUTeIbHBIX NPUOOPOB.

Beinosinus padory, Bel Oyaere ymers:
-COCTaBJISITh U3MEPUTEIbHBIE CXEMBI

Brinosinenue 1a60paTopHoii pa6oThl CIOCOOCTBYET (DOPMHUPOBAHUIO:
-IIK 3.3.1
-OK 02

MarepuajbHoe obecriedeHue: JUIsl TPOBEICHUS MPAKTHUECKON paboThl HATUYUE CHEIMAIbHBIX
MaTepuaioB U 000pyIOBaHUS HE TpeOyeTcs.

3aganue:
PGI_HI/ITe HHNKXCN3JIOKCHHBIC 3a1a49U

Ilopsinok BbINOJIHEHHS PA0OTHI:

1. TloBTOpHUTE KpaTKHe TEOPETUYECKUE CBEICHUS

2. Pemmure cnenmyromnue 3amaqu:

1. HctunHoe 3HaueHue Toka B 1enu 5,23 A, W3MEepeHHbIE 3HAYECHUSI TOKA, MOJYYEHHbBIE C
MTOMOIIIBIO JBYX aMIIepMETPOB, cocTaBmwiu 5,3 u 5,2 A. UeMy paBHBI OTHOCHTEIILHBIE U aOCOTIOTHBIC
MOTPEITHOCTH U3MEPEHUA?

2.  KakoBa ocHOBHas MpHUBEACHHAs MOTPEIIHOCTh MPUOOpa C BEPXHUM MPEIEIOM U3MEPEHUS
5 A, ecnu HauOOJIBIIAs TIOTPEITHOCTD MPU U3MepeHuu coctaBmia 0,12 A?

3. Tok, u3MepeHHbIi aMIepMeTpOM Kilacca TOYHOCTH 2 W AWAana3oHOM HM3MepeHus 15 A,
cocraBisun 11,5 A. Onpenenutsh Irana3oH BO3MOKHOTO JACHCTBUTEIBHOTO 3HAYECHUS M3MEPSIEMOTO
TOKA.

4.  Tlocne peMOHTa IMIUTOBOTO aMIIEpPMETPa C KIacCOM TOYHOCTH 1,5 U mpeienoM u3MepeHus 5
A mnpousBenud NOBEPKY €ro OCHOBHOW MpHBEAEHHOH mnorpemHoctd. Haubonbiias aGcosoTHas
MOrpemHocTh npudopa cocrasisia 30 MA. CoxpaHWl JIM aMIIEPMETpP CBOM KJIACC TOYHOCTH IOCIIE
pemonTa?

5. HM3mepenue compoTuBIEHUS O METOAY ammepMerpa u' BOJbBTMETpa MPOBOIMIOCH C
MOTPEIIHOCTHIO, BHI3BAHHOW BHYTPEHHHMH COMPOTUBIICHUSIMU MpH 00poB, He Oosiee 1 %. ¢ kakumu
KJIJacCaMH TOYHOCTH HEOOXOJMMO BBIOpATh aMIIEPMETP U BOJBTMETP, YTOOBI 00Ias MOrPEITHOCTh
U3MepeHus He npesbimana 2,5 %?

Xoa pa0doThl: 110 BOZHUKAIOLIUM BOIPOCcaM 0OpaIiaiTech K MPero1aBaTelto
®opma npeacTaBieHus pe3yabTara:
Otuer 1o paboTe JOKEH COAEPKATh:

a) HaMMEHOBaHHE PaldOTHI U 11eJb paboTHI;

0) HCXOAHBIE JaHHBIE Ul pacyéra;
B) PpE3y/IbTaThl pacYETOB;



T') BBIBOJKI IO padoTe.

Kpurepun onenkn:

OneHka «OTJIIMYHO» CTaBUTCS, €CIIM 3a/1aHNE BBIIIOJIHEHO BEPHO.

O1eHKa «XOPOIIO» CTAaBUTCS, €CIU JIOMYIIEHA OIHA WJIU JIBE OIIHMOKHU, IPUBEAIIHNE K
HENPaBUWIBHOMY pe3yJbTary.

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

OneHka «Hey10BIETBOPUTEIBHO» CTABUTCS, €CIIU 331aHUE HE BBINOIHEHO.

Tema 1.3 Buasl n3zmepenui

I[MpakTHyeckoe 3ansiTHe Ne 2
CocraBiieHHEe CXeM MOAKIIIOUEHUSI U3MEPUTEIbHBIX IPUOOPOB (aMIIEPMETPOB, BOJILTMETPOB)

He.]'lb: HAYYUTHCA COCTABJATDL CXEMbI NMOAKIIYCHUA IJICKTPUICCKUX l'[pP[ﬁOpOB B HeEnsdax
MOCTOAHHOI'O TOKA

Brinosinus padory, Bel Oynere ymers:
- BBIOUpaTh CpeACTBAa U3MEPEHU I

Brinosinenue 1a60paTopHoii pa6oThl CIOCOOCTBYET (DOPMUPOBAHUIO:
-11IK 3.3.2
-OK 02

MarepuajibHOe o0ecriedeHne: s MPOBEACHUS TPAKTUIECKON padOThI HATMYME CICIIHaTIbHBIX
MaTepuaIoB U 000pyaoBaHUs HE TpeOyeTcs.

IMopsiaok BHINOTHEHUS PAGOTHI:

1. M3yunTe npeacTaBieHHbIE IPENOAABATENIEM SJIEKTPUUECKUE CXEMBI.

2. Ilepeueptute cxeMbl B TeTpaab. COEINHUTE FIEMEHTHI 110 ITPaBUIIaM MOIKIFOUEHUS
M3MEpUTENbHBIX TPUOOPOB.

3. CocTaBpTe NPUHIUIUAIBHBIC FTEKTPUUECKUE CXEMBI.

®dopma npeacTaBiIeHUs pe3yabTarTa:

Otuer 1o paboTe JODKEH COICPIKATh:

a) HaMMEHOBaHWe PabOTHI U 1IEeTb PaOOTHI;

0) mepeueHs anmnapaTypbl;

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

1) BBIBOJIBI TIO padoTe.

Kpurepum oueHku:

OrneHka «OTJIMYHOY CTaBUTCS, €CIIM SKCIIEPUMEHT MPOBEEH, 00paboTaHbl pe3yabTaThl,
BBITIOJTHEHBI BCe 3aaHus, paboTa ohopmiieHa B COOTBETCTBUH C TPEOOBAHUSIMH.

OreHKa «XOpOIII0Y CTAaBUTCS, €CIU ObLIa JOMYIIEHBI OMMOKU MPH MPOBEICHUH SKCIIEPUMEHTA,
00paboTKe pe3ylnbTaToB WK MPU 0HOPMIECHUHN OTUETA.

OueHKa «yI0BIETBOPUTEIBHOY CTABUTCS, €CIIU SKCIEPUMEHT IIPOBENIEH, TPUBEACHO HETIOJTHOE
BBITIOJTHEHHE 3aJaHU M.

O1neHKa «HeyA0BIETBOPUTEIBLHOY» CTABUTCS, €CIIM SKCIEPUMEHT HE TPOBOUIICS, 3aJaHUE HE
BBITIOJTHEHO.



Tema 2.2 Anmaparsl Aj1 H3MepeHHUsl CHJIbI TOKA, HaNpsikeHusi, MomHoctu BH

IIpakTnyeckoe 3ausiTue Ne 3
W3yueHne cxeM MOJIKIIOUYEHUS aMIIEPMETPOB K H3MEPUTEIHHBIM TpaHC(POPMATOPOB TOKA (TIOJIHAS,
HEMOJIHAs 3B€3/1a)

He.]'lb: H3YYUTH CXEMY MOAKIIOYCHUSA aMIICPMETPOB K U3MEPUTEJIBHBIM Tpchq)OpMaTOpaM
TOKa

Beinosinus paéory, Bel Oynere ymers:
-BBIOMpPATh CPECTBA N3MEPEHUI

Brinosinenue 1a60paTopHoii pa6oThl CIOCOOCTBYET (DOPMHUPOBAHUIO:
-11IK 3.3.2
-OK 02

MarepuajbHoe obecriedeHue: sl IPOBEJICHUS IPAKTUUECKON pabOThl HAJIMYME CHEIHMaIbHBIX
MaTepuaioB U 000pyIOBaHUS HE TpeOyeTcs.

3aganue:
yKa)KI/ITe, KYJIa " KaK Hy)KHO HHOOKJIIFOYUTH aMnepMeTpH, ‘—ITO6I)I HOJ'Iy‘II/ITB TOKH B Tpex (ba3ax

Ilopsinok BbINOJIHEHHS PA0OTHI:

1. [ToBTOpPHUTE KpaTKKE TEOPETUICCKUE CBEICHUS
2. Nzyunte cxeMy, mpeoCTaBICHHYIO TpenoaBaTeieM
3. N3obpasute Ha cxeme, B 3aBHCUMOCTH OT PeKUMa pabOThl HEHTpaJId, aMIIEpMETPHI B

HEOO0XOMMOM KOJIMYECTBE TaK, YTOOBI MOJYUHUIIOCH OOpECTH MH(POPMAIIUIO O CHJIe TOKA B KaXKJIOW M3
bas.

4. OTBeThTE MMCHbMEHHO Ha CIIEAYIOIINE BOIIPOCHI:

A. Kak noakito4yaroTcsi aMIepMeTphl B LETh?

b. Kakoe conpoTuBieHre T0JKEH UMETh amnepMeTp?

B. YUro npousoiiier npu HENpaBUILHOM IOAKIIOUYEHUU aMIepMeTpa B Lenb?

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

J1. Kak 3aBHCHT KOJMYECTBO aMIIEPMETPOB B Tpex(a3HOM CETH OT pekuma paboThl HeHTpau?

Xoa paGoThbl: 0 BO3HUKAIOIIKUM BOIPOCaM 00paliaiTech K MpernogaBaTesito

®dopma npeacTaBiIeHUs pe3yJabTara:

Otuet 1o paboTe JOJDKEH COICPIKATh:
a) HaMMEHOBaHHE pabOTHI U IENb Pa0OTHI;
0) DSIEKTPUUECKYIO CXEMY;
B) OTBETHI Ha BOIPOCHI

Kpurepum oueHku:

OneHKa «OTJIIMYHO» CTaBUTCS, €CIIM 33JaHUE BBIMIOJIHEHO BEPHO.

OreHKa «XOpOIII0Y CTAaBUTCS, €CIIU JOMYIIEHA OTHA UITU JIBE OIIMOKU, TPUBEIIINE K
HEMPaBUJILHOMY pEe3YJIbTaTy.

O1neHKa «y/I0BIETBOPUTEIBHOY» CTABUTCS, €CJIU IIPUBEACHO HEMIOJIHOE BBINIOJHEHHUE 3aJaHMUS.

OueHkKa «HeyA0BIETBOPUTEIBHOY» CTABUTCS, €CIIU 33JJaHUE HE BBITIOJHEHO.



IIpakTnueckoe 3ansiTue Ne 4

W3yueHne cxeMbl MOAKIIOYEHUS BOJIETMETPOB K U3MEPUTENLHOMY TpaHchopMaTopy HanpsokeHus 10

kB

Heab: n3yuyuTh cxeMy NOAKJ/JIIOYEHHS BOJbTMETPOB K HU3MEPHUTEIbLHOMY TPaHC(OpMaTOpy

Halps’KCHU s

Beinosinus padory, Bel Oyaere ymers:
-BBIOMpATh CPEJCTBA U3MEPECHUI

Boinosinenue J1ad0opaTopHoii pa6oThl ciocodcTBYeT OPMHPOBAHMIO:
-IIK 3.3.2
-OK 02

MarepuajbHoe obecniedeHue: ISl IPOBEICHUS TPAKTUUECKON pabOThl HAJIMYME CHEIHaTIbHBIX

MaTepuaioB U 000pyIOBaHUS HE TpeOyeTcs.

3aganue:
Onpenenure, Kakue HaAPsLKEHUS OyAyT U3MEPSTh BOJBTMETPBI Ha Tpexda3zHoll cxeme

Ilopsinok BbINOJIHEHHS PA0OTHI:
1. [ToBTOpHUTE KpaTKNE TEOPETUUECKHUE CBEACHMS
2.  Usyuwmre cxemy:

L IKT A a

A BT

3. Ilepeueprute B TeTpaab cxeMy. Hanuimmre Bo3i1e KaJJ0ro BOJILTMETPA, KAaKOE
HanpsKeHHUEe OH OylleT U3MEPSTh.
4. OTBeThTE MMCHMEHHO Ha CIIEAYIOIINE BOIIPOCHI:
A. Kak moakitoyaroTcsi BOJIbTMETPHI B 1IEMb?
b. Kakoe conpoTuBiieHNE NOJKEH UMETH BOIBTMETP?
B. Yrto npousoiiieT npy HENPaBUILHOM MOAKIIOUEHUHU BOJBTMETPA B LIENb?
I'. 151 uero Hy>XHbI U3MEPUTEIbHbIE TPAaHC(HOPMATOPhI HATPSHKEHUS?
. dns yero UTH umeer TpeTbto 0OMOTKY, CO€AMHEHHYIO B Pa30MKHYTBIN TPEYroJIbHUK?

Xoa padoThI: 0 BO3HUKAIOIIMM BOIPOCaM 00paIiaiTech K MPerno1aBaTelnto
®opma mpeacTaBiieHHs pe3yJbTarTa:

Otuer no paboTe TOKEH COJEPIKATh:
I') HanuMEHOBaHHE PAOOTHI U LIeTh PadOTHI,



J1) DJEKTPUUECKYIO CXEMY;
€) OTBEThI Ha BOIPOCHI.

Kpurepun onenkn:

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

OneHka «XopoIl0» CTaBUTCS, €CIIH JIOMYIIEHa OJHA WIH JIBE OLUMOKY, IPUBEALINE K
HENPaBWIBHOMY pe3yJbTary.

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

OneHka «Hey10BIETBOPUTENIBHO» CTABUTCS, €CIIU 33JaHUE HE BBIIOIHEHO.

Tema 3.1 IIpudops! A1 U3MepeHNns CONPOTHBJICHUS U30JISIIIUH
IIpakTH4eckoe 3anATHE N2 S
N3mepenue conpoTUBICHUS U30JISIUU 3JIEKTPOYCTAaHOBKM METOMMETPOM. 3aIl0JIHEHUE TPOTOKOIa
WCTIBITAHU M.

He.]'lb: HAYYUTHCA IMOJbB30BATHCA MEITOMMETPOM H 3aII0JHATH IMPOTOKOJI HCNbITAHUH

BeinosinuB padory, Bel Oyaere ymers:
-COCTaBJISITh U3MEPUTEIBHBIE CXEMBI

Brinosinenue 1a60paTopHOii pa6oThl CIOCOOCTBYET (DOPMHUPOBAHUIO:
-11IK 3.3.1
-OK 05

MarepuajbHoe odecnedyeHrne: METOMMETD, dJIEKTPUIECKUI IBUTATETb

Iopsi/10K BBINOJHEHHs PAGOThI:

1. [ToBTOpUTE KpaTKKEe TEOPETUUECKHE CBEIEHUS O MPpaBMIax pabOThl C METOMMETPOM

2. C nomouipi0 mpernojaaBaress MNPOU3BEIUTE H3MEPEHHE COMPOTHUBICHUS HW3O0JIALNN
aneKkTpudeckoro apurarens. [lomHuTe, YTO caMOCTOSATENbHBIE Pa0OTH C METOMMETPOM HEJIOIYCTHMBI,
T.K. BO BpeMsI U3MEPEHUI OH BbIIa€T MOBBIIIEHHOE HanpsiKeHue!

3. Ha ocHoBaHMM BBIOJHEHHBIX PAOOT 3aMOJHUTE CIEIYIOIIYIO TaOIUILY:

Ne Hauseno Conporusienne n3oaauuu, (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

dopma npeacTaBieHus pe3yJbTara:
Otuer no paboTe T0KEH COEPIKATH:



a) HAMMEHOBaHMUE PaOOTHI U 1IeNIb PabOTHI;

B) MIPUHIIUITAATBHBIE JIEKTPHUUECKUAE CXEMBI IKCIICPUMEHTOB;
I') OTBETHI HA BOIIPOCHI

1) BBIBOJIBI TIO paboTe.

Kpurepuu oneHku:

O11eHKa «OTJIMYHOY» CTABUTCS, €CIM SKCIICPUMEHT IPOBEIEH, 00pabOTaHbI PE3yIIbTATHI,
BBITIOJTHEHBI BCE 3a/1aHus], paboTa 0(hopMiIeHa B COOTBETCTBHHU C TPEOOBAHUSIMHU.

O11eHKa «XOPOIIIO» CTABUTCSI, €CIIM ObLIA JOMYIIECHBI OMUOKK MTPH MPOBEICHUH SKCIICPUMEHTA,
00paboTKe Pe3ynbTaTOB WM MPHU 0(HOPMIICHUH OTIETA.

O11eHKa «YI0BJICTBOPUTEILHO» CTABUTCS, €CIIM KCIIEPUMEHT MPOBEAEH, TIPUBEIACHO HEIMOJIHOE
BBINOJIHECHHUE 33/IaHH.

O1ieHKa «HEYIOBJIETBOPUTEIHLHO)» CTABUTCS, €CITH SKCIICPUMEHT HE TIPOBOIHIICS, 3aJaHHE HE
BBITIOJTHEHO.

Tema 4.1 [lepBuuHbie IJIeKTPUUECKHE MPeodpa3oBaTesu
IIpakTnueckoe 3ansitue Ne 6
N3yuenune ycTpolcTBa 3J€KTPOHHOTO CUETYUKA

Leab: n3yyeHune ycTpoiicTBa 3J1eKTPOHHOI0 CYHETYHKA M ero (PYHKUHOHAJIBHBIX Y3JI0B

BoinosiHuB padory, Bel Oynere ymern:
-BBIOMpATh CpesICTBA U3MEPEHUI

Brinosinenue 1a60paTopHoii pa6oThl CIOCOOCTBYET (DOPMHUPOBAHUIO:
-[1K 3.3.2
-OK 05

MarepuajibHOe o0ecriedeHne: s MPOBEACHUS IPAKTUIECKON padOThI HAJTMYWE CHCIIHaTIbHBIX
MaTepuaioB U 000pyIOBaHUS HE TpeOyeTcs.

3aganue:
1. H3zyumrte OI0K-CXeMy MPOCTEHINETO AIEKTPOHHOTO CUETYMKA AJICKTPOIHEPTHH M OIUIINTE
(hYHKIIMOHAILHOE HA3HAYCHUE €0 Y3JI0B.
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2. U3yuute ONOK-CXeMy MHOTOTAPU(HOIO 3JIEKTPOHHOIO CUETYMKA 3JEKTPOIHEPTHH U
ONMUIINTE PYHKIIMOHATBHOE HA3HAYEHUE €r0 y3JIOB.
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3. Onummure anropuT™ padoTHl MHOTOTAPU(HOTO JIEKTPOHHOTO CUETUHKA.

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 padoTe.

Kpurtepun ouenku:

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

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

OneHka «yI0BIETBOPUTENBHO» CTABUTCS, €CIIU IIPUBEICHO HEMOJIHOE BBIIIOJHEHUE 32 JaHUS.

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

Tema 1.1 U3mepennsi puznvecKnx BeJHYNH

JlaGopaTtopHoe 3ansTue Nel
DNeKTPOU3MEpPUTENbHBIE TPUOOPHI M U3MEPEHUS NIEKTPHUUECKUX BETHUNH

Heab: u3ydyeHHe 3J1eKTPOU3IMEPHUTEILHBIX MPHOOPOB, HCIOJb3yeMbIX B JIa00PATOPHBIX
crenaax. Ilonyyenue mpeacraBjieHUl 0 mpejaee U3MepeHHUs] M IeHe JejieHus, a0COJTI0THOH U
OTHOCHTEJIbHOW TIOTPENIHOCTH, YCJIOBHSIX OJKCIUIyaTalldkd W JPYruX XapaKTepHCTHKAX
JIEKTPON3MEPUTETbHBIX PUOOPOB.

Brinosinus padorty, Bel Oynere ymers:
-U3MEPATH C 3aJaHHON TOUHOCTBIO PA3JIMUYHBIE JIEKTPOTEXHUYECKHE BETUUUHBI;

BrinosiHenne 1a60paTOpHOil padoTHI CIOCOOCTBYET (DOPMHUPOBAHUIO:
-IIK 1.5.1
-OK 02

MarepuajibHoe ofecrieyeHHMe: KOMIUIEKT THUIIOBOrO  J1abOpaToOpHOro  000pydOBaHHUs
«M3mepenne rnexkTpuueckux Benuuun» tun NOB1-H-P.

3apanue:
1 HM3yueHue macHmOpPTHBIX XapaKTEPUCTUK CTPEIOYHBIX 3JIEKTPOU3ZMEPUTENBHBIX MPUOOPOB.
Jlis 3TOro BHUMATENBHO PACCMOTPETHh JIHMIIEBBIE IMMAHETH CTPEIOYHBIX MPUOOPOB M 3aMOJHUTH
TabNuILy.
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XapaKTepI/ICTI/IKa QJICKTPOU3MECPUTCIIBHOI'O an/I60pa

HawnmeHnoBanwne 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 Tloctpouth TpaduK 3aBHCUMOCTH OTHOCHTEIIFHOW TOTPEIIHOCTH H3MEPEHHS OT H3MepsieMOi

04

_ W

npntopa

—. PA

(B

+ ~ +
ONE

BCJIMYHHBI

= f (Ausy) VI BOJBTMETpPA MO AaHHBIM Tabn.2. Crenath
BBIBOJI O BEJIMYMHE OTHOCUTEIBLHOW MOTPEMTHOCTH U3MEPEHUS
B HAYaJbHOM M KOHEYHOW YACTH IIKAJIbI, O Xapakrepe
W3MEHEHHUS MOTPEITHOCTH BJOJIb IITKAJIBI MpUOopa.

JelicTBuTenbHOE PesynpTar AbGcontoTHas OTHOCcUTENbHAs
3Hauenue U, B A3MEPEHUS MOrPELTHOCT A TIOIPENTHOCTD
U, B 8,%

2,5 2,42

5 4,88

7,5 7,58

10 9,91
12,5 12,54

3  HM3Meputrb  BEIMYMHY  CONPOTHUBJICHHS,  3aJaHHOTO
npenojaBaTesieM, METOJOM aMmIepMeTpa M BojibTMerpa. [lns
3TOr0 cOOpaTh INEKTPUUYECKYIO LENb MO PUCYHKY. YCTaHOBUTH
TymOsIep pexkuMa paboThl U3MEPUTENSI TOKA B MO3ZUIUIO «=).
[Tocne mpoBepKU CXEMBbI, BKIIIOUUTH AJIEKTPOIIUTAHUE U 3aHECTH
MoJIy4YeHHbIE JaHHbIE B Ta0J. 3. BRIKIIOUNTH 3JIEKTPONUTAHUE.
Paccunrare, ucnosne3ys 3akoH Oma, BEIMYMHY 331aHHOTO
conpotuBiieHus R. Pe3ynpraT 3aHectu B Ta0nuiry.

U, B

I’ MA R, Om

®opma mpeacTaBiieHHs pe3yJbTarTa:

Otuet 1o paboTe JOKEH COAEPKaATh:

a) HaMMEHOBaHUE PaOOTHI U LTI PAOOTHI;

0) TeXHUYECKHE JaHHBIC N3MEPUTEIBHBIX IPHOOPOB;

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

T') pe3yJIbTaThl U3MEPEHHUIA,
1) BBIBOJIBI TIO paboTe.

Kputepun onenkn:

OneHka «OTJIIMYHO» CTaBUTCS, ECIIN 3a/laHUE BBITIOJIHEHO BEPHO.

O11eHKa «XOpOIIO» CTAaBUTCSI, €CIIU JIOMYILEHA OHA WJIU JIBE€ OLIMOKHU, IPUBEIINE K
HENPAaBWIBHOMY PE3YJbTary.
OneHka «yI0BIETBOPUTENBHO» CTABUTCS, €CJIU IIPUBEIEHO HEMOJIHOE BBINIOJHEHHUE 3a/1aHNU.
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OI.[CHKa «HCYHOBJICTBOPUTCIILHO» CTAaBUTCH, €CJIU 3aJaHUC HC BBITIOJIHCHO.

Tema 2.1 leflﬁopbl AJISI HBMEPECHUSA HANIPAKCHUS, CHJIBI TOKA, COMMPOTUBJICHUA

JlabopaTropHnoe 3ansTHe Ne 2
W3mepenne HanpspKeHUs,, CUITbI TOKA, COTTPOTUBIICHUS B OAHO(DA3HBIX U TpeX(a3HbIX IeTsIx

He.]'lb: HAYYMTHCA COCTABJATDL CXEMbI NMOAKJIIYCHUA IJICKTPUICCKUX l'[pPIﬁOpOB B Lendax
NMEPEMECHHOI0 TOKa

Beinosinus padory, Bel Oyaere ymers:
-U3MEPATH C 3a/JaHHOM TOUHOCTHIO Pa3IUYHbIE JIEKTPOTEXHUYECKUE BEIIUUNHBI;

BobinoJsinenue J1ad0opaTopHOii pa6oThl Crocod6cTBYET (POPMHPOBAHUIO:
-IIK 1.5.1
-OK 05

MarepuajbHoe odecnedyeHne: MyJIbTUMETD, CTEH ITyCcKa JABUTaTelIs

HOpﬂ}IOK BBINIOJIHCHUSA paﬁoTu:

1. N3yunte 5SneKTpUYECKYl0 CXeMy COeAUHEHMsI Tpex(da3HOW ceTh 3Be3od H
TPEYrOJILHUKOM

2. N3o06pa3ute cxemy B TeTpaau. M3o00pa3ute, r1ie JODKHBI pacloiararbCsi BOJIbTMETPHI U
aMIepMEeTPBI Ul U3MepeHHs (Ga3HbIX U JIMHEHHBIX HANPSKEHUH, (Pa3HBIX U JIUHEHHBIX TOKOB.

3. [IpenocTaBpTe cXeMy Ha IPOBEPKY MPEMOIaBATEIIEM.

4. N3yunte npennokeHHyro MpernoiaBaTeieM CUIOBYIO YacTh CTEH/Ia MTyCcKa JIBUTaTes.

5. VYkaxuTe, K KakUM KJIeMMaM TOJKI0YaTh UIyIbl MYJIbTUMETpa s H3MEPEHUS
HanpsH>KEHU U TOKOB.

6. OTBeThTE MMCHbMEHHO HA BOIIPOCHI:

A. Kakux npaBui He0OX0IMMO MPUIEPKUBATHCA MPU U3MEPEHUN HU3KOBOJIBTHBIX HANPSXKEHUN

MYJIBTUMETPOM?

b. Kak momken noakio4aTbcs MyJIbTUMETD B LIETIb IPU U3MEPEHUU HANPSKEHUI U TOKOB?

®dopma npeacTaBiIeHus pe3yJabTara:

Otuer 1o paboTe JOJDKEH COICPIKATh:

a) HaMMEHOBaHUE PaOOTHI U 11E€JTb PAOOTHI;

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

1) BBIBOJIBI TIO padoTe.

Kpurepum oueHku:

OrneHka «OTJIIMYHOY CTaBUTCS, €CJIM SKCIIEPUMEHT MPOBEEH, 00paboTaHbl pe3yabTaThl,
BBITIOJIHEHBI BCe 3aaHus, paboTa opopmiieHa B COOTBETCTBHH C TPEOOBAHHSIMH.

OreHKa «XOpOIII0Y CTAaBUTCS, €CIU ObLIa JOMYIIEHBI OMMOKY MPH MPOBEICHUH SKCIIEPUMEHTA,
00paboTke pe3ynbTaToB WK MPHU 0(HOPMIECHUHN OTUETA.

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

OueHKa «HeyA0BIETBOPUTEIBLHOY» CTABUTCS, €CIIM SKCIEPUMEHT HE TPOBOUIICS, 3aJaHUE HE
BBITIOJTHEHO.
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JlaGopaTopHoe 3ansitue Ne 3
W3mepenne conpoTHBICHHUA U MPO3BOHKA MYJIBTUMETPOM IEKTPHUUYECKUX MPUOOPOB U armapaToB

Heab: HAYYNTHCA MOJIb30BATHCS MYJbTUMETPOM B PesKUMAX H3MePeHHs] CONPOTUBJIEHUS U
NMPO3BOHKH

Beinosinus padory, Bel Oyaere ymers:
-U3MEPATH C 3a/JaHHOM TOUHOCTBIO PA3IUUHbIE JIEKTPOTEXHUYECKUE BEITUUNHBI

BoinoJsinenue J1ad0opaTopHoii paéoThl CocoO6CcTBYET (JOPMHPOBAHUIO:
-[IK 1.5.1
-OK 05

MartepuajbHoe oOecrieyeHue: MYJIbTUMETP, OJJIEKTPUUYECKHE ammapaThl, 3JIEKTPUUYECKUE
JBUTATENN

HOpﬂlIOK BBINIOJIHCHUA paﬁOTBI:

1. TloBTOpHTE KpaTKHe TEOPETUUYECKUE CBEACHNUS O NMpaBUiIaxX pabOThl C MyJbTUMETPOM

2. [IponsBenure NPO3BOHKY CIEAYIONIUX aIlllapaTOB M YCTPOWCTB: KHONOYHBIM MOCT,
KOHTaKTOp, Kabelb, BUJIKA, TEMJIOBOE peJie, IPUCTaBKa KOHTAKTOpHAas

3. [IpousBeaute wu3MEpEeHHE COMPOTHBICHUS CIEAYIOIUX YCTPOMCTB: ACHHXPOHHBIM
AIIEKTPUYECKHI IBUraTellb, IBUTATEIb IOCTOSTHHOTO TOKA, KaTyIlIKa KOHTAKTOPA, JIJaMITbl HaKaJIUBaHU
4, Ha ocHoBaHWYM BBITIOJIHEHHBIX pa0OT 3aMOJIHUTE CIICAYIONTYIO TaOJIUILY:
YcerpoiicTBo BeiBomet 0 paboTocmocoOHOCTH — ammapara/BeTuyuHa
COIPOTHUBIICHHUS dIeMeHTa, OM

KonTakTop

Karymika koHTakropa
JlBurartenb  MEPEMEHHOTO
TOKa

Jlpurarenr  MOCTOSIHHOIO
TOKa

TermoBoe pene
Knonounslit noct

Jlamna HakanmuBaHUs
Kabenn

Bunka

Karymika koHTakToOpHast

5.Cnaiite paboTy B BH/Ie YCTHOTO OTYETa

®dopma npeacTaBiIeHUs pe3yabTara:

Otuet no paboTe T0JKEH COJEPIKATh:

a) HaMMEHOBaHWe PabOTHI U 1IETb PaOOTHI;

B) IPUHIIMITHAIBHBIC AIEKTPHUECKHE CXEMbI SKCIICPUMEHTOB;
') OTBETHI HA BOMPOCHI

1) BBIBOJBI TIO paboTe.

Kputepun onenkn:

O1eHKa «OTJIIMYHOY» CTaBUTCS, €CIIM SKCIEPUMEHT MPOBEIEH, 00paboTaHbl Pe3yNbTaThl,
BBITOJIHEHBI BCE 3a/1aHus, paboTa o(hopMiIeHa B COOTBETCTBUU C TPEOOBAHUAMMU.

O1eHKa «XOPOIIIO» CTaBUTCS, €CIIM OblIa JIOMYIIEHb! OIIMOKN PU MPOBEIEHUH YKCIIEPUMEHTA,
00paboTKe pe3yIbTaToOB WK MpU 0(OPMIICHUH OTUETA.
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O1eHKa «y/I0BJIETBOPUTEIBHOY CTABUTCS, €CIIU SKCIIEPUMEHT MTPOBEIEH, TPUBEICHO HETIOTHOE
BBITIOJTHCHHUE 3a/IaHHH.

O1eHKa «HEyI0BIETBOPUTEIBHOY» CTABUTCS, €CJIA AKCIIEPUMEHT HE MTPOBOIUIICS, 3aJaHUE HE
BBITNIOJIHEHO.
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