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1. IacnopT oHAa OLIEHOYHBIX CPECTB

1.1 Oba1acTh NpUMEHEHUs!

@oHIa OULEHOYHBIX CPeICTB NpPEIHA3HAYECH [JII IPOBEPKH pE3YIbTaTOB
ocBoeHuss gucuumuimebl - OILO11  Dnexrtpuyeckne U3MEpeHHs  MPOTrpaMMBI
noAroToBKHU creruanuctoB cpeadero 3BeHa (IIIICC3) nmo cnerumansHoctu 27.02.03
ABTOMAaTHKa U TEJIEMEXaHUKA HAa TPAHCIIOPTE (Ha JKEJIE3HOOPOKHOM TPAHCIIOPTE).

®OC BKIIOYAET KOHTPOJBHBIE MATEPHUANbl Uil IPOBEIACHUSA TEKYILErO
KOHTPOJII YCIEBAEMOCTU M IPOMEXKYTOUHOM arrectanmuu B ¢opme: 3 cemecTp —
sKk3aMeH. MITOoroM MmpoMeXyTOYHOM aTTecTaluu SBISIETCS OLlEHKa B Oamnax: 5 —
OTJINYHO; 4 — XOpOWIO; 3 — YAOBIETBOPUTENIBHO; 2 - HEYAOBIETBOPUTEIBHO.

@OC mno3BONSAET OLEHUBATH YPOBEHb OCBOCHHMS 3HAHMM M YMEHHHU 110
JTUCLUIUIMHE.

1.2 Pe3yabTaThl OCBOCHUSI AUCHUILUIMHBI, MOMJIEKAILIHE KOHTPOJIIO
B pesynaprare KOHTPOJA M OLUEHKU II0 JUCHUIUIMHE OCYILIECTBIACTCS
KOMIUIEKCHAsI MPOBEpPKA CHEAYIOIMIMX 3HAHUM W YMEHMH MO IOKa3aTelsM:

Tabnuua 1
PesyabTaTnl 00yyeHus IToxa3aTten oneHKH ®opmupyemble 001IHE H
pe3yJbTara npogeccuoHaJbHbIE
KOMIIETeHIIUH
V1- npoBOAUTH 3JIEKTpUYEC- | - IPABUIBLHOE U3MEPEHUE OK 01, OK 02, OK 03
KM€ HM3MEpPEHUs MapaMeTpOB | MapaMeTPOB JJIEKTPUUECKUX K 1.1, IIK 2.7
ANEKTPUYECKUX CUTHAJIOB nenew;
npubopamMu M yCTpOHCTBaMHU
Pa3IUYHBIX THUIIOB U OLICHH-
BaTh KaYe€CTBO MOJYUYEHHBIX
PE3YJIBTATOB;
31- mpubops! u ycTpoiicTBa - mpaBuUiIbHOE 3HaHKe pubopoB u | OK 01, OK 02, OK 03, OK
JUIS U3MEpPEHUs TapaMeTpoOB | YCTPONCTB; 09
B DJIEKTPUYECKUX LIETIAX U UX IIK 1.1, TIK 2.7
KJIacCU(PUKAIINIO;
32- MeTo/Abl UBMEPEHHUS U - IPABUJIbHBIA 3HAHUE METOJIOB OK 01, OK 02, OK 03, OK
CrocoObI X aBTOMATH3AINU; | U3MEPEHUH; 09
MK 1.1, [IK 2.7
33- METOAMKY OTPEACIICHHS] | - IPABUIILHOE OTPE/ICIICHHE OK 01, OK 02, OK 03, OK
MOTPEIIHOCTH U3MEPEHUI U | IOTPEIIHOCTH U3MEPEHMI; 04, OK 05, OK 09
BJIMSIHUE U3MEPUTEIIBHBIX - IPABUJILHOE IOHUMAaHUE [IK 1.1, IIK 2.7
npuOOPOB HA TOYHOCTh BJIMSIHUS TIPUOOPOB HA TOYHOCTD
WU3MEPEHU; WU3MEPEHHUI;




1.3 Cucrema KOHTPOJIAA U OICHKHU OCBOCHHUS IMMPpOorpaMmmsbl TUCIHUIIJIUHBI

1.3.1 ®opmbl npome:xkyrouynoii arrectauuu mno IITICC3 npu ocBoeHum

nporpaMmmbl TUCHUAIIJIMHBI

Ta0muna 2
HaumeHoBaHMe TUCUMIIIIMHBI CemecTtp Ha Oa3e DopMbI
NPOMEKYTOYHOM
aTTecTaluu
OCHOBHOI'O cpeHero
o01Iero oourero
o0pa3zoBaHusi | o0pa3oBaHuA
1 3 4
DJIEKTPUUECKUE H3MEPEHUS 4 2 DK3aMeH

1.3.2 Opranuzanusi KOHTPOJIS M OIEHKH OCBOEHHSI MPOrpaMMbl

AUCHUIIJINHBbI

B npoussonvrnou ¢opme onucvieaemcs opeanuzayus meKkywe2o KOHMpPOJil
ycnesaemocmu u npoMed*CymouHoUu ammecmayuy npu U3y4eHuu OUCYUNIUHDL.

Hanpumep: OcHoBHbIMU (opMaMU TMPOBEJCHUS TEKYIIETO KOHTPOJISI 3HAHUM Ha

3aHATHUSX SIBISIOTCS: YCTHBIM OMpPOC, TECTUPOBAHUE, BBHIOJTHEHHE JIa0OPATOPHBIX

pabor.

Tao0muna 3

Pa3zpgen/reMa auCHUIIMHEBI

DopMBbI M METOABI TEKYIIET0 KOHTPOJIS
ycleBaeMOCTH M OLIEHKH pe3yJIbTATOB
o0yueHust

Pasznenl. OcHOBBI MeTpoJiorun

Tema 1.1. BBenenue

YcTHBIN 0npoc, BXOAHON KOHTPOJIb,
BHITIOJTHEHUE pedepara

Tema 1.2. OCHOBHBIE TIOHTHS U ONPEICICHUS
WU3MEPUTENIbHON TEXHUKHU

VY CTHBIN ONpoC, TECTUPOBAHUE,

Tema 1.3. O0Omme cBeneHust 00 aHAJIOTOBBIX
W3MEPUTENBHBIX TPHOopax

VY CTHBIN ONpocC, TECTUPOBAHUE,

Pa3znen 2. Ananorossie mpuOOpbI

Tema 2.1. IIpuGopbl HEMOCPEICTBEHHON OIIEHKH

YcTHBIN onpoc, BBIIOJIHEHHE pedepaTa

Tema 2.2. KoncTpykius npudopoB
HEMOCPEICTBEHHON OLIEHKHU

YcTHBIN ONpoc, TECTUPOBAHUE,
BBIIIOJIHEHUE JTOKJIAJOB

Pazgen 3. I/I3MepeHHe QJICKTPUYCCKUX BCIUYHNH

Tema 3.1. U3mepeHne mapameTpoB
IEKTPUYECKUX CUTHAJIOB

Y CcTHBIN OnpoC, TECTUPOBAHHUE,
BBHITIOJTHEHHE JTabopaTopHbIX pabot 1,2,3 4




Tema 3.2. U3Mepenue napameTpoB
AJIEKTPUYECKUX LTI

VYCTHBIN ONpOC, TECTUPOBAHUE,
BBITIOJTHEHHE JIAOOPATOPHBIX padoT 5,6,7

Tema 3.3. I3smepeHne UHAYKTUBHOCTH, EMKOCTH

YCTHBINM ONpoc, TECTUPOBAHUE,
BBITIOJTHEHUE J1a00paTOpHBIX padoT &, 9,10

Tema 3.4. I3MepeHre MOIIHOCTH,YaCTOTHL, (ha3bl

YcTHBII onpoc

Paznen 4. Lludposbie npruOOPHI U AITEKTPOHHO-

JTy4eBbIe TPeoOpa3oBaTeIn

Tema 4.1. [ludposeie u3MepuTenbHbIE TPUOOPHI

Y CTHBIN ONpoc, TECTUPOBAHUE

Tema 4.2. DnekTpoHHOIy4YEBBIE MpeoOpa3oBa-

TCJIN

VY CTHBIN ONIPOC, TECTUPOBAHUE

OHCHKa OCBOCHU

TUCIHUTLIINHBI

OIl.11

DIIEKTpUYECKUE

HN3MCPCHUA

IpeIyCcMaTPUBAET CUCTEMY OLICHUBAHUS: MOJIOKUTEIIbHBIC PE3YJIbTAThl BHITIOJHEHUS
nabopaTopHbIX paboT, pedeparoB, TOKIANOB, TECTUPOBAHUS, & TAKKE PE3YJbTAThI

IMPpOBCACHUA HpOMe)KYTO‘lHOfI arrecrauu 1Mo AU CHUIIIIMHC.

DK3aMeH IMPOBOAUTCA B CPOKH, YCTAHOBJICHHBLIC y‘—Ie6HBIM IIJIaHOM, H

ompeesieMble KaJeHJIapHbIM yueOHbIM rpadukomM oOpa3oBaTelbHOrO Mpoliecca, B

dhopMe HHIUBUAYAIBHOTO coOece10BaHus.
Pacnpenenenne mnpoBepsieMbIX pe3yJbTaTOB OOYYEHHUS MO JIUCIHUIUIMHE II0
BHJIaM KOHTPOJISI IPUBOJIUTCS B CBOJIHOW TaOJIHUIIC.

TabOmuma 4. CBojaHasg TabaUIA O JUCLIUIIIINHE
Pesynbrarel Texkymuil KOHTPOJb yCIIEBAEMOCTH [Ipomexyrounas
oOyueHus 1o aTTecranus
JTUCIUATIIINHE YCTHBIM | TECTUPOBA| BBINOJIHEH | Brimomnen DK3aMeH
orpoc HUE ue ue
nabopatop | pedepaTon
HBIX paboT
YMerb Y1 + + + +
y2 + + + +
¥3 + + + +
3HaTh 31 + + + +
32 + + + +
33 + + + +

2. ®oHI OLCHOYHBIX CPEACTB ISl OLECHKH YPOBHSI OCBOCHUSI YMCHUHN M

3HAHUN MO TUCHHUIIINHE

2.1 MarepuaJibl TEKyIIero KOHTPOJISl yCIIeBAeMOCTH

Mamepuan 6xo0no2o KOHmMpoOs B BHJIE TECTOB COCTOMT M3 7 BOIPOCOB U 2—X

BapuaHTOB. KaXX/1blii BOITPOC MPEATIOIAraeT OJAMH NPABUIbHBINA OTBET.

MakcuMalibHOE BpeMsI BBIMOJHEHHUS - 15 MuHyT. ITOroM npoBeIeHHs] BXOJHOTO

KOHTPOJIA ABJIACTCA OLICHKA B bajutax: 5 «OTJIIMYHO»- BCE 3aJaHUA BBbIIIOJIHCHBI,
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BEPHO, MPHUBEACHBI €IUHULIBI U3MEPEHUS; 4 «XOPOLIO»- BCE 3aJaHMs BBINOJHEHBI,
BEPHO, HO HMMEIOTCA HEKOTOphIe MEJKHWE HETOYHOCTH, YKa3aHbl HE BCE €IMHULIBI
U3MEpPEHUs] WM HE BECh XOJ pacuera; 3 «yIOBJIETBOPHUTEIBHO» - BBHIMIOJHEHA
MOJIOBUHA 3aJaHUs WU B 33JJaHUSIX UMEIOTCS CYIIECTBEHHbIE HEIOPAOOTKH, HO XOJ
pelIeHus] 3a/la4d BBINOJHEH; 2 «HEYAOBJIETBOPUTEIBHO» - BBIIOJHEHO MEHBIIE
MOJIOBUHBI 33JIaHUN WIM B 3aJaHUSIX HWMEIOTCS CYIIECTBEHHBIE HEIO0PabOTKH, XO.
pelIeH s 3a/1a41 HapyIIeH.
[IpoBepsiemble 3HaHUs U yMeHus Y'Y, 33.

Bapuanrt 1
1. Yro Takoe CONpOTHUBIECHUE IPOBOIHUKA?
a) OTHOILIEHHE CUJIbI TOKA B IPOBOIHUKE K HANPSHKEHUIO;
0) ciocoOHOCTh MPOBOAHNKA IPENATCTBOBATH JIBUKEHUIO 3JIEKTPOHOB?
B) pa3zHocTh Mexay D/1C u HanpsokeHuewM;

I') CHOCOOHOCTh MPOBOJHUKA TPOBOIUTH TOK.
2 . YKaxuTe BEpHOE BbIPAKEHUE JIJISl pacyeTa CONPOTUBICHUSI IPOBOJHHKA.

a)R = pl/S; 6) R=p/IS; B) R =pS/; r) R=plS.

3. UYro Takoe cuia 3JIEeKTPUYECKOro ToKa?
a) OTHOULIEHHME CONPOTHUBIICHUS K HaIIPSHKEHUIO;
0) 4MCII0 AIEKTPOHOB, MPOLIEAIINX YEPE3 MONEPEYHOE CEUEHNE TPOBOAHMKA B €IUHUILY
BpPEMEHU;
B) MOIIHOCTh HA 32)KMMaX UCTOYHHKA ITUTAHHUS;
I') CyMMa 3JIEKTPOHOB B ITIPOBOJIHUKE.

4. Yrto Takoe MOIIHOCTb 3JIEKTPUYECKOIO TOKA?
a) CKOpOCTb MpeoOpa3oBaHMsl IEKTPUUECKON SHEPTUHN B IPYTHUE BUJIbI SHEPTHH;
0) OTHOIIEHUE JIEKTPUIECKON SHEPIHU K CONTPOTUBIICHUIO POBOAHUKA;
B) BeJIMYMHA, 00PAaTHO MPONOPLMOHATIbHAS AIEKTPUUECKON SHEPIUH;
r) paboTa 1o MepeMeleHUIO 3apsAI0B.

5. Moxer 11 conpOoTHBIIEHNE IPOBOHNKA OBITh PaBHBIM HYJIO?
a) MOXET IIPU CBEPXBBICOKHX TEMIIEpaTypax;
0) MOJET MpU CBEPXBBICOKUX HAIPSHKEHUSAX;
B) MOJKET IPH CBEPXHU3KUX TeMIepaTypax;
I') HE MOXKET HUKOTJa.

6. IlosicHuTe ¢ PU3NYECKON TOUKH 3pEHHs], IOYEMY C YBEITMUEHHEM TeMIIepaTyphbl
COIIPOTHUBIIEHUE NTPOBOIHUKA PaCTET?
a) YMEHbILIAETCs PACCTOSIHUE MEX/1Yy aTOMaMU;
0) pacTeT Yucio aTOMOB;
B) pacTeT YUCJIO CBOOOIHBIX DJICKTPOHOB;
I) pacTyT yacTOTa M aMILTUTY/a KoJieOaHHI aTOMOB.

7. UYrto Takoe HanpspkeHHue?
a) OTHOIIEHME CHJIBI TOKA K CONPOTHBIICHUIO;
0) mOTEHIMAI B JIFOOOH TOYKE TOJIS;
B) pa0oTa 1o nepeMeneHHI0 eMHUYHOIO 3apsaa U3 OJHOW TOUYKHU B IPYTYIO;
r) anredpamdeckas cymma J]1C.



Bapuanr 2

Yro Takoe TOK B IMPOBOJHUKAX MEpBOro poxaa?
a) yIops0YeHHOE IBI)KEHUE HOHOB;
6) HampaBJIeHHOE JiIBU>KEHUE TPOTOHOB;
B) HallpaBJIEHHOE [IBU>KEHUE 3JIEKTPOHOB;
I) ynopsi/loyeHHoe ABUKeHHe aTOMOB.

KakoB 3Hak 3apsja y a/7eKTpoHa, aToMa, NPOTOHA, HeUTpoHa?
a) COOTBETCTBEHHO HEUTpaJbHBIN, OTPULATENbHbIH, IOJO0XXUTENbHbBIH,
HEWTpaJbHbIN;
0) oTpHIaTEeNIbHBIN, HEUTPATBHBIN, TIOJOKUTEIIBHBIN, HEHTPAIIbHBIN;
B) HEUTpaJIbHBIN, OTPULIATEIbHBIH, MTOJOKUTEIbHBIN, HEUTPATBHBII;
T') OTPHIATESIbHBIN, TOJIOKUTEIbHBINA, HEHTPAIbHBIN, HEHTPAITBHBIN.
. [louemy B co3/1aHUM IAEKTPUUECKOTO TOKA B MMPOBOJIHUKAX YHACTBYIOT UMEHHO 3JIEKTPOHbI?

a) OHM MMEIOT OTPULIATENIbHBIN 3apsiL;
0) OHU MOTYT MOKHAATh CBOM OPOUTHI U CTAHOBUTHLCS CBOOOIHBIMU;
B) OHHU JIEr4e IPOTOHOB;
I') HUX OOJIBIIE YeM IMPOTOHOB.
. Uto HeoOX0IMMO caienaTh, YTOObI 3aCTABUTH SJEKTPOHBI IBUTATHCS B POBOTHUKE
HaIpaBJIeHHO?
a) MPOIYCTUTDH Yepe3 MPOBOJHUK TOK;
0) mOMeCTUTh IPOBOJHUK B MArHUTHOE TIOJIE;
B) NPUJIOKUTH K IPOBOJHUKY HAINPSIKECHUE;
I') YMEHBUIUTH CONPOTUBJICHHUE IPOBOJHUKA.
. OT yero 3aBUCUT CONPOTHBIIEHUE MPOBOIHUKA?
a) OT JUIMHBI, IUIOMIAH MONEPEYHOr0 CEYCHUS U JrUaMeTpa MPOBOIHUKA;
0) NPUIOKEHHOTO HANIPSHKCHUS;
B) CKOpOCTH Jipeii(a 3/1eKTpOHOB;
I') Marepuana IpOBOJHHKA, €ro JJIMHBI U IUIOIAAH MTOTIEPEYHOr0 CEUSHHMS.
Uro takoe DJIC ucTOYHMKA MUTAHUS?
a) CyMMa BCEX HaIPSHKEHUHN B DJICKTPUYECKOM 1IeTH;
0) HampsbKeHHE Ha 3a)KMMaxX UCTOYHUKA B PEXKHUME XO0JIOCTOr0 X0/1a;
B) HalpsDKEHHE MEX]ly KOPITYCOM 3JIEKTPOYCTAHOBKH U 3eMJIEH;
I) HH OJUH OTBET HE BEpEH.
Yro Takoe MpoBOAUMOCTb IPOBOJIHUKA?
a) CIOCOOHOCTH MPOBOJIHUKA MPOBOAUTH HJIEKTPUUECKUN TOK;
6) pasHOCTh Mexay HanpspbkeHueM u JJ1C;
B) B3aUMOJIEIICTBHE MEXIY SJIEKTPOHAMHU U POTOHAMU;
I) OTHOIIEHHE HaNpsKEHUS K CUJIE TOKa B POBOJHUKE.

OTBETHI:
B-1:
1-6; 2—-a, 3-0;, 4-—a; 5-B, 6-1; 7-B.
B-2:

l1-8, 2-6; 3-06; 4-B, 5-r; 6-0; 7-—a.



Mamepuan no evinonnenuio 1a60pamopusix pabom WU3JI0KEH B METOIUYECKUX
YKa3aHUAX IO BBIOJHEHHUIO MPAKTHUYECKUX U JIAOOpATOPHBIX PabOT MUCIUIIMHBI
OIL.08 Dnextpuueckue u3MepeHus. MeToAMYECKUE YKa3aHWsS pPACCUUTAaHbl Ha
BoimoaHeHne 10 mabopaTtopHbIXx pabOT MO OCHOBHBIM TeMaM pabouell yueOHOMU
nporpamMmsel. Marepuall COCTOMT W3 3aJaHMs, KPAaTKUX TEOPETUYECKUX CBEICHM,
HOpPsAKa BBIMOJIHEHUS U KOHTPOJIBHBIX BOIPOCOB I10 KaX/101 padoTe.

BpeMmsi moArotoBku OTYETOB MO J1a0OPAaTOPHBIM M IMPAKTUUYECKUM 3aHSATHUSAM
yKa3aHo B Tpaduke BHEAYAUTOPHONW CaMOCTOSTENbHOM pabOThl CTyIEHTa IO
aucuuIiuiiHe. VMToroM BBIOMHEHUS J1a0OpaTOPHBIX W MPAKTHUYECKUX 3aHITHN
ABJISIETCS] OLIEHKA B OajIax: 5 «OTIMYHO», 4 «XOpOLIO», 3 «yIOBIETBOPUTEIBHOY, 2
«HEYIOBJIETBOPUTEIbHO». KpHuTepuum OUEHOK MW MNpoOBEpsSEMbIE 3HAHUS W YMEHUS,
TpeOoBaHU K OPOPMIICHUIO OTYETA YKa3aHbl B METOJAMYECKUX YKAa3aHUSIX.

JlaGopaTtopHas pabora 1
Tema: O3HaKOMJIEHHE C YCTPOHCTBOM 3JIEKTPOM3MEPHUTENBHBIX TPHUOOPOB.
Hean: V3yunte cxemy MOBEPKH aMmIIEPMETpPa, OMPEIESIIUTE KIACC TOYHOCTH IOBEPSIEMOTO
amIiepMeTpa, U3y4uTe METO/Ibl IOBEPKU M3MEPHUTEIBHBIX CPEACTB.
Ilepeyenns 1abopaTopHOro 000py10BaHus, y4eOHO-HATJISIHBIX N10COOHUIA:
HcTounuk smekTposHepruu — 1 mr.
Awmmnepmertp (0-0,5)A — 1 .
BoasT™merp (0-25)B — 1 mT.
BoasT™merp (0-50)B — 1 mT.
BoasT™merp (0-100)B — 1 .
Pe3ucropsl — 2 mr.
TeopeTuyeckue cBeleHUs

AN

Jlns oLleHKM mapaMeTpoB OTAEIbHBIX (PU3MUECKUX BEJIUYHUH HCIIONB3YIOTCS KOHTPOJIBHO-
U3MepUTeNbHbIE cpelcTBa. KauecTBO M3MEpPUTENbHBIX CPEICTB XapaKTEpU3YeTCsl COBOKYITHOCTHIO
nokasartesei, onpeeNnsonmx ero paboTocnocoOHOCTh, TOUHOCTh, HAJISKHOCTh M 3()(HEKTUBHOCTh
IIPUMEHEHMS.

s obecrieyeHus rapaHTHUPOBAHHOW TOYHOCTH W3MEPEHUH MPOBOAMTCS MEPUOIMUECKast
MIOBEPKa U3MEPUTENBHON aNnmnapaTypahl.

[ToBepka WM3MEpPUTENBHOIO CPEACTBA - 3TO OIPENEICHUE COOTBETCTBUS JIEUCTBUTEIBHBIX
XapaKTePUCTHK HU3MEPHUTENIBHOTO CpEJCTBA TEXHUYECKUM YCIOBMSIM MM TOCYAapCTBEHHBIM
crannaptaM. [Ipu ocyliecTBiIeHUH MOBEPKU NMPUMEHSIOTCS W3MEpPUTENbHbIE CPEACTBA MOBEPKU -
CHEIHAJIbHO MPEyCMOTPEHHbBIE CPEICTBA MOBBIIEHHON TOYHOCTH 110 CPAaBHEHHIO C MOBEPSIEMBIMHU
MU3MEpPUTENIbHBIMU CpeACTBaMU. MeETObl MOBEPKH - COBOKYIMHOCTH MOBEPOYHBIX HW3MEPUTEIBHBIX
CPeACTB, NPUCHOCOOIEHUH M CIOCOO0 WX MPUMEHEHHs [UIs YCTAHOBJIEHHS JEHCTBUTENBHBIX
METPOJIOTMYECKUX TIOKa3aTeNIel OBEPSAEMBIX U3MEPUTENIBHBIX CPEJCTB.

B npakTuke nmoBepku U3MEpUTENbHBIX IPHOOPOB HAILIM IPUMEHEHHE J[Ba crlocoba:

- COTIOCTaBJICHNE TIOKAa3aHUH MOBEPSIEMOro U 00pa31ioBoro npubopos;

- CpaBHEHHE MMOKa3aHUH MOBEPSIeMOro mpudopa ¢ Mepoil TaHHOW BETUYMHBI.

[Tpu noBepke nepBeIM CIOCOOOM B KauecTBE 00pa3lloBbIX MPUOOPOB BHIOMPAIOTCS MPUOOPHI
C JIyYLIMMH METPOJIOTUYECKUMHU KaUeCTBAMHU.



Jis moBepku MpUOOPOB IMOCTOSTHHOTO TOKAa B KadecTBE OOpA3LOBBIX  MPUHUMAIOTCA
MarHUTONIEKTPHUECKUE TNpHOOpPBl, a Ui TMOBEpKH NPUOOPOB TEPEMEHHOrO0 TOKa -
3JIEKTpOAMHAMUYecKue. B mocnennee BpeMs HCIONb3YIOTCS HU(POBBIE TPUOOPHI.

Bepxuuii mpenen u3MepeHuil 00pas3noBoro mnpubopa OODKEH OBITh TaKUM XKe, Kak M
MOBEPSEMOT0 WM HE MPEBBIIIATh Mpeaes u3MepsieMoro npubdopa 6osnee uem Ha 25%. Jlonmyctumas
MOTPENIHOCTh 00pa3loBOro mnpubopa A0KHA OBITH 3...5 pa3 HMXKE TOTPEIIHOCTH IMOBEPSEMOTO
npuodopa.

[TorpenrHOCTh BBIpaXKatoT B BUJIe a0COTIOTHBIX BEJIMYUH U B BUJIC OTHOCUTEIIbHBIX.

AOCONIOTHYIO TIOTPEITHOCTh AX U3MEPHUTEIIBHOTO MPUOOpa BEIYHUCIIAIOT 110 hopmyite (1)

AX = Xn - Xo, (1)

rae Xn - mokazaHue npuoopa;
XO - neicTBUTEIIbHOE 3HAYEHUE U3MEPSEMOM BETMUHHBL;
OTHOCHUTEBHYIO TIOTPEIIHOCT CPEACTBA U3MEPEHUS )0, % BBIUUCIIAIOT 10 hopmyre (2)
AX
yo = ——100%, (2)
Xo

J1Jisl OLIEHKM MHOTHX CPEJCTB U3MEPEHHH MPUBEICHHYIO TOTPEIIHOCTD Y0.77. , % BBIYHUCISIFOT
o popmyse (3)
AX
vorr. =——100%, 3)
Xn.3.

rze Xu.3. - HOpMUPYIOILlee 3HaUeHHe, T.€. HEKOTOpOe 3HAYCHHE, 10 OTHOILIEHHUIO K KOTOPOMY
paccUUTHIBAETCS OTPEIIHOCTb.

YacTo B KauecTBe HOPMUPYIOLIET0 3HAYCHMS JJIsl PUBEAECHHON MOrPEIIHOCTH MPUHUMAIOT
BEPXHUI mpenen usMepeHus mnpubopa. s MHOTUX CpPEICTB H3MEPEHUH MO IpHBEIECHHON
MOTPEITHOCTH YCTAaHABIMBAIOT KJacC TOYHOCTH mpubopa. Hampumep, npubop kmacca 0,5 moxer
HMMETh OCHOBHYIO MPUBEJCHHYIO OTPEIIHOCTb, He TpeBbliaroyto 0,5%.

N3mepurtenbabie TpUOOPHI MOTYT OBITH CIENYIOIUX KJIACCOB TOYHOCTH: 0,05; 0,1;
0,2;0,5;1,0; 1,5; 2,5; 4,0.

MHoronpezensHble TPUOOPHI MOBEPSIOT HA OJJHOM, JIBYX OCHOBHBIX Ipe/ieNnax, a Ha IPYrux
B HEKOTOPBIX TOUKAX.

B pesynbraTe NOBEpPKM YCTaHABIMBAIOT NPUBEACHHYIO MOTPEIIHOCTh M IO HEH Kiacc
TOYHOCTH NpHOOpa.

AMniepMeTpbl MarHUTOIJIEKTPHUYECKOW CHUCTEMBbI MPHUMEHSIOTCS ISl M3MEPEHH TOKOB B
IETsIX MMOCTOSHHOTO HampspKeHWs. MarHuTHas 1enb mpudopa COCTOUT M3 MOCTOSITHHOTO MarHWTa,
MOJIIOCHBIX ~ HAKOHEYHWKOB, HEMOJBI)KHOTO IIWUIMHApA. B Bo3aymHOM  3a30pe  MeXay
MOBEPXHOCTSMH TTOJIFOCHBIX HAKOHEYHHKOB W IIFJIMHIPA CO3MIAETCS PaJHaIbHOE TOJIe, KOTOPOE B
CHJTy MQJIOCTH BO3AYIIHOTO 3a30pa MOKHO CUMTATh paBHOMEPHBIM. Pamka ¢ 00MOTKO# KpenuTcs Ha
MOJIYOCSIX M MOXKET IIOBOPAYNBATHCS B 3a30p€.

Bpamatommiit MoMeHT Mgp., BEIMUCISIOT 110 Gopmyie (4)
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Mesp.= ¥1, 4)
rae Wy - mocrosiHHAs mpubopa, 3aBUCSIIAs OT YUCIIa BUTKOB U TUIOIIA TN
OOMOTKH ¥ OT MHAYKLIUHU B 3a30D€E;

I — cuita Toka.
[IpotuBoaeiicTBYIONNIT MOMEHT Mnp., BBIYUCISIOT 110 Gopmyie (5)

Mnp.= W a, (5)
rae, W - yaenbHbIi TPOTUBOJACUCTBYIOIINI MOMEHT MPY>KUHBI;
O - ypaBHEHHE LIKajbl Tpubopa.
YpaBHeHue mKaibl prudopa @ BEIYUCIAIOT 1O hopmyre (6)
Yo

o= I=S51 6)

w
rze, Sy - 4yBCTBUTEIBHOCTH Mpudopa.
MarnurosnekTpuueckue mpuOopbl  pabOTarOT TOJNBKO Ha MOCTOSHHOM Toke. OHu
OTJIMYAIOTCSI BBICOKOM UYBCTBUTEIIBHOCTHIO, BBICOKOM TOYHOCTBIO, PAaBHOMEPHOCTHIO MIKAJIBI,
BBITIOJIHSIIOTCS B BUJIE aMIIEPMETPOB U BOJIBTMETPOB MOCTOSTHHOTO TOKA.

<

[52)
=1

0. il
el

ITopsinok BbINOJIHEHHS PadOTHI:
1.Cobepure cxemy B COOTBETCTBUH C pUCYHKOM 1.1.

HII - KOHTPOIBHBIN aMIIEPMETP,

A2 - moBepsieMbIit mpuodOop.
2.Ilepen BIIOYEHHMEM CTE€HAA YycTaHoBUTE mnepekimodarens JIATPa B HavanbHOE

MOJIOXKEHUE.
Pucynok 1.1

3.Ilepemennslii pe3uctop R13 ycraHOBHUTE HA MaKCUMaJIbHOE COMTPOTUBIICHUE.
4.BxmounTte cTeHa, 3ateM TymOuep BriatoueHust JIATPa (S4) u nakonen TymOuep nUTaHUS

1enei mocTossHHOro Toka (S6).
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5.W3mensiite  nepexmouatenem  JIATPa  BenmuumHy — HanpsbkeHus, — (BeTMYMHA
KOHTPOJIMPYETCS BOJBTMETPOM V2) 10 NOJYYEHHs BEIMUYMHBI U3MEPSIEMOrO TOKa, JajbHEIIee
YBEJIMUEHHUE TOKA OCYIIECTBIIETCS IUIABHO C MIOMOILBIO IEpEMEHHOTO pe3ucTopa R13.

6.Cnenaiite He00X0AMMOE JJIS1 pPACUETOB KOJIMYECTBO 3aMEPOB.

7.I1o okoHyaHuu pabOTHI BEPHUTE BCE ammapaThl B HCXOJHOE COCTOSTHUE.

KoHTposbHbIE BOPOCHI:

1. Ompenenute KakuM JOJIKHO OBITh COOTHOIIEHHE KJIACCOB TOYHOCTH OOpPAa3IOBOrO U
MOBEPSIEMOT0 aMIepMeTpoB?

2. OnpenenuTe Ha IIKaje U3MEPUTEIBLHOTO Mprbopa umeercss obo3Hadenue 1,0. Uto 3To
3HA4UT?

3. Onpenenurte 4To NOHUMAETCS MO IOBEPKOI CPeACTB U3MEPEHUI?

4. Omnpenenutre npuOOP KaKOro Kiacca TOYHOCTH CJEAyeT BBIOpaTh Ui IIOBEPKHU
amnepmertpa kinacca 1,5; 2,57

5. Onpeznenure BO3MOXHO JIM MPOBEJIEHUE MOBEPKU aMmIiepMeTpa Kiacca 1,5 ¢ moMoribio
amrepmeTpa kiacca 0,27

Mamepuan mecmupoganus npexycMoTper no temMam 1.2 — 1.4 u coctout u3 5
BOIPOCOB M 4—X BapuaHTOB. KaxXIplii BONPOC NPEANOIAracT OAWH NPABUIBHBIN
OTBET.

MakcuManbHOE BpeMsl BBINOJHEHUS — 15 wuHyT. HTOorom mnpoBeneHus
BXOJIHOTO KOHTPOJIA SABIISIETCSl OLIGHKAa B OaiaXx: 5 «OTJIIMYHO»- BCE 3aJaHUs
BBIIIOJIHEHBI, BEPHO; 4 «XOpOLIO»- BBINOJHEHO YEThIPE 3aJaHus, BEPHO; 3
«YZOBJICTBOPUTEIBHO» - BBINOJHEH TPU 3aJaHMS; 2 «HEYIOBJIETBOPUTEIBHO» -
BBIIIOJTHEHO MEHEE TpeX 3aJaHUM.

IIpoBepsiembie 3Hanus 31,32,33.

Bapuanr 1

Bomnpocsl OTtBeThI
3amaua He ompeneseHa, Tak
KaK He HM3BECTEH KJacC TOY-
HOCTH TipuOopa
Ilkana ammepmerpa 0—30 A. Dtum am- To4HOCTE U3MEpEeHUil
MEPMETPOM H3MEPEHBI TOKU 3 U 25 A. OJIMHAKOBA
Kakoe m3mepenue tounee ? [lepBoe m3MmepeHue TouHEE,
YeM BTOpOe
Bropoe m3mepenue TouHee,
4eM MepBoe

MosHO

Henp3s
MOXHO JTM MarHUTORJIEKTPUYECKHH MpuOop | MoKHO, eClii BBECTH 100a-
WCIIOJIb30BaTh JJIsl U3MEPEHHH B LEIAX BOYHOE CONPOTHBJIEHHE
MIEPEMEHHOr0 ToKa ? MoxHo, ecnmi ipuOop MoJ-
KIIOYUTh Yepe3 BBINPSIMH-
TEIBHYIO CXEMY

B nBonuHOM
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B kakoif cucteme CUUCIECHHS MPOU3BOAUT- B tpouunoit
cs1 00paboTKa Pe3yNbTaTOB M3MEPEHUS B
cXeMe IU(PPOBOr0 H3MEPHUTEIBHOIO IMPH-

B BocMepuuHO#

Q v
bopa ® B necsatupuunoit
Amnepmerp
ITpu JIEKTPOMArHUTHOM
Ha mkane mpubopa pubop dmeKTpoma Y
HaHECEH 3HaK CHUCTCMBI
O ITpnbop MarHUTO3NIEKTPHU-

Kaxkoit ato0 mpubop ? %
YECKOW CHCTEMBI

[Ipubop mepemeHHOTrO TOKa

AmMnepmerp

Kakolt npuGop ucrnosb3yercs st BospTmetp
i 9

M3MEPEHHUS DJIEKTPUYECKOH MOIIHOCTH Barmvetp

CueTunk

OTtBeTbI
BapuanTsl Nel | No2 | Ne3 | No4 | NeS | Ne6 | Ne7 | Ne§
OTtBeTHI
1 4 4 4 3 2 2 1 4
2 4 1 2 4 1 4 4 1

2.2. MarepuaJjibl IPOMEKYTOYHOH ATTECTALUH

3agaHus AJiS OIEHKU OCBOCHMSI 3HAHWUU MPEACTAaBISECT JK3aMEH IO TeMam
y4eOHBIX CEeMeCTpoB paboueit yueOHOM mporpammbl aucuuiuiHbl  OI1.08
Onexktpuyeckue usMepeHus, 4 cemectp/2 cemectp B (GOpMe HHIUBUIYATBHOTO
co0ecer0BaHus, TAKET SK3aMEeHATOpa U OUJIET.
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4 cemecTp/2 cemectp B hopMe DK3aMEHA

[Taker 3x3aMeHaTOpa
OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXHOI'O TPAHCIIOPTA
VnaH-Y 19HCKHI KOJUISK KEJIE3HOTOPOKHOTO TPAHCIIOPTA -
¢unman denepanbHOTrO rocyAapCTBEHHOTO OI0KETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICIIIEr0 00pa3oBanus «VpKyTCKHii TOCYIapCTBEHHBIA YHUBEPCUTET IyTEH COOOIICHHUS

(YYKXKT UpI'VIIC)
PACCMOTPEHO COI'JTACOBAHO
IIMK odwyemexsHuueckuxu 3aM. gupeKkTopa Kosutemka mo YP
ATeKMPOMEXHUYECKUX OUCYUNTUH = II.A. Bogapopa
npotokoa Ne 6 ot 02.06.2023 (mozmrich) (IT.O.®D)

Ilpeacenatens IIMK 02.06. 2023

ILI1.MomxgaHOBa
(mommics) H10.2)

[Taket 5x3aMeHaTOpa AJ1s1 OLIEHKA OCBOCHUSA YMEHUI U YCBOCHHUS 3HAHUM
no qucuuiimHe 01111 DOnexrpuueckue namepeHus
cnennasibHocTH 27.02.03 ABTOMATHKA U TEJIEeMEXaHUKa Ha TPAHCHIOPTE (3KEJIE3HOIOPOKHOM TPAHCHIOPTE)
2 xypc,4 cemectp/l Kypc,2 cemecTp

CopepxaHue 3a1aHUs OneHnBaemMble yMEHUS U [Tokazarenu OIEHKH pe3yibTaTa Kputepun
3HAHUS OIICHKH pe3yJIbTaTa
1 2 3 4
Bomnpochst: 31 — mpuboOpkI M YCTPOICTBA | - TIPOSBIECHUE HWHTEpeca K AMC- |- «oTaudHo» - 89% - 100%
1.OcHOBHBIE TOHSATUA U OIIpeACICHUS U3MEPU- JUIs1 I3MEPEHUS ITapaMEeTPOB | LIUIIJIMHE,




TENbHOU TEXHUKHU

2.00mme cBeneHus 00 aHAJIOTOBBIX MPHUOOpPax

3.ITpubopsl HEMOCPEICTBEHHOM OIICHKU

4. KoHCTpyKIMsT TPUOOPOB HEMOCPEICTBEHHON
OILICHKU

5.M3mMepenue 3eKTPUUECKUX BEIUYUH

6.M3MepeHue  mapaMeTpoB  IJEKTPUUYECKHUX
CHTHAJIOB
7.3mepeHre  MapaMeTpoOB  DJIEKTPUUYECKHUX
neneu

8.I/I3MepeHHe HHAYKTHBHOCTH, CMKOCTH

9.M3mMepenre MOIIHOCTH, YaCTOTHI, (ha3bl

10.11ludpoBbie u3MepUTeIbHbIC TPUOOPHI

11.2nexkTpoHHO-TyueBbIe TpeoOpa3oBaTen

B DJIEKTPUUYECKUX IEMAX U
UX KJIACCU(UKAIHIO;

32 — MeTO/1bl U3MEPEHUS U
CIoco0BI X aBTOMaTH3a-
1y,

33 — MeToIUKY ompeesne-
HUSI TIOTPEIIHOCTH H3Mepe-
HUM ¥ BIUSHHUE H3MEpU-
TEJIbHBIX MPUOOPOB Ha
TOYHOCTh H3MEPEHHIA;

- BBIOMpATH ¥ OOBSICHITH OCHOB-
HbI€ METO/IbI PEIICHUS MPUKIaI-
HBIX 33724 B obnactu mpodec-
CHOHAJIbHOM JeSITEIIHbHOCTH,

- U3JI0KUTh MPUHIMIBI YCTPOM-
CTBa DJIEKTPOU3MEPUTEIIbHBIX
MPUOOPOB, METOJIBI M3MEPEHUM
rapaMeTpoB MPHOOPOB U YCT-
poiicts  CLIb

HpaKTI/I‘leCKI/IC 3aJa4di.:

1. Hkana amnepmerpa 0 — 30 A. DTum ammep-
MeTpoM u3MepeHsl Toku 3 u 25 A. Kakoe
u3MepeHue ToyHee?

2.Kakue MOMEHTHI NEHCTBYIOT Ha TMOJBHXKHYIO
CUCTEMY DJIEKTPOU3MEPUTEIHLHOTO TIprbdopa?

3.Knacc Ttounoctu mnpubopa 1,5. Vkaxwure
MaKCHMaJbHO JIONMYCTUMYIO OTHOCHUTENIbHYIO
MOTPEUIHOCTh U3MEPEHUS 3TUM MPUOOPOM.

4.B uenu mpotekaer Tok 20 A. Ammepmerp
mokazeiBacT 20,1 A. KakoBa oTHocuTeIbHas
MTOTPEIIHOCTh U3MEPEHUs?

5.Ha yem ocHOBaH mpHMHIMN JeicTBUS MPUOOpa
MarHUTO3JIEKTPHYECKOW CHCTEMBI?

6.Knacc tounoctu mpubopa 1,0. YUemy paBHa
NIPUBEJICHHAs IOTPEIIHOCTh pudopa’?

7.Kakyr0 MOIIHOCTH HW3MEPSIET 3JIEKTPOJHUHA-
MUYECKKHUH BaTTMETP?

Y1 — npoBOAUTE 3JIEKTPU-
YEeCKUEe HU3MEpEeHus mapa-
METPOB JJIEKTPUYECKUX
CUTHAJIOB IpuOOpaMu M
YCTPOUCTBAMH PA3IUYHBIX
TUIIOB U OLIEHUBATH
KAaueCTBO IOJyYEHHBIX
pE3yIbTATOB;

- 00OCHOBBIBaTh NMPUMEHEHHE
NpUKJIaJHBIX 3a7ad B 00JIacTU
npodeccnoHanbHON JesTeNb-

HOCTH

MIPaBWJIBHBIX OTBETOB HA BOTIPOCHI
- «xopomo» - 69% - 88%
MIPaBWJIBHBIX OTBETOB HA BOTIPOCHI
- «yIIOBJIETBOPUTEIBHOY -
50% - 68% mnpaBUIIbHBIX OTBETOB
Ha BOIIPOCHI
- «HEYJOBJIETBOPUTEIBHO» - 0% -
49% mnpaBWIBHBIX OTBETOB Ha
BOTIPOCHI




8.llIxa amnepmerpa 0 — 5 A. AMmnepMmerp moj-
KJIFOYEeH K TpaHcPopMaTopy Toka ¢ Kod(duiu-
€HTOM Tparchopmanmum 100. Kaxoit
MaKCUMAaJIbHBIA TOK MOYKHO U3MEPUTH?

VY cnoBus BBINOTHEHUS 3a/1aHUS
1. MakcuMmanbHOE BpeMsl BBIIOJIHEHUS 3a1aHusl 60 MUHYT.
2. CTygeHTbl MOTYT BOCIIOJIB30BaThCSA: YYEOHMKOM, HOPMATUBHBIMH  JIOKYMEHTaMH, MaTepuajoM CIPaBOYHOTO

XapaKTepa, HarJsIAIHbIMHA HOCO6I/I$IMI/I, CTCHAaMU, 06pa3uaMH TCXHHUKHU,; KAJIBKYJISITOPOM.

[IpenomaBarens N.B. I1aBnoB
(moamuce) (1.0.9.)




3 cemectp/l cemecTp B hopme DK3aMeHa

ITaket 9K3aMeEHaTopa

OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXHOI'O TPAHCIIOPTA
VYnaH-Y 13HCKUHI KOJUIEIK 7KEJIE3HOJOPOKHOTO TPAHCIIOPTA -
¢wiman @enepanabHOro rocy1apcTBEHHOI0 OI0KETHOr0 00pa30BaTEIbHOIO YUPEKICHUS
BbIcIero oOpa3oBanus «MpKyTCKUil TOCY1apCTBEHHBI YHUBEPCUTET MyTEH COOOIICHUS

(YYKXT UpI'YIIC)
PACCMOTPEHO SK3AMEH COI''TACOBAHO
UMK o0meTexHU9ecKuX 1 JIMCLMIUIAHA: 3aM. qupeKTopa Koyuremka mo YP

QJICKTPOTEXHUYCCKUX THUCITUITIIINH

npotokos Ne__ ot
npencenarens LK
N.M.MomyaHoBa

T.

OIl. 11 DnekTpuyeckue U3MEpEeHUst
Crnemuansaocts 27.02.03
ABTOMaTHKa U TeJIEMEXaHNKa Ha
TpaHCHOpPTe (3KEIEe3HONOPOKHOM

N.A. bouaposa
(1.0.0.)
20 1.

(moamucek)

(Tmoamuce) Hn.0.90.) TpaHCIIOpTe)
2 kypc , 4 cemectp/l Kypc,2 cemectp
Bujer Nel
Conepane 3aanns OueHuBaemMble YMEHUS U
3HaHUS
1. ITorpemrHocTi U3MepeHnid 1 MpruOopoB. KX KimaccupuKarms. V1,31
Ornpezenenne NOrpeHOCTH U3MEPEHU ITPU IPSIMOM METOJIE U
KOCBEHHOM METOJIE U3MEPEHUI.
2. W3mepenue napameTpoB TpaHCGHOPMATOPOB U BHIIPSIMHUTENCH. ¥1,33
3. IIpubop MOC. Y1, 31-35

HNHucTpykuus

1. BaumarensHO HpO‘IHT&ﬁTC 3aJaHuC.
2. Bel MOKeTe BOCIOJIL30BAThCS CIIPaBOYHHUKOM, METOJUICCKHUM HOCO6I/I€M, KaJIBbKYJISATOPOM,

[j1aKaToM, CTCHIOM.

3. MakcumasibHOE BpeMs BBIIIOJHEHUS 3aaHusl 45 MUHYT.
4. Kputepun OLeHKH pe3ysbTaTa:

- «oTIU4YHO» - 89% - 100% mpaBUIIbHBIX OTBETOB HA BOIPOCHI
- «xopouo» - 69% - 88% NMpaBUIBHBIX OTBETOB Ha BOIIPOCHI

- «yJIOBJIETBOPUTENBHO» - 50% - 68% MpaBUIIbHBIX OTBETOB HA BOIPOCHI
- «HEeyAOBIETBOPUTENBHO» - 0% - 49% npaBUIIBHBIX OTBETOB HA BOIIPOCHI

IIpenonaBarens

N.B.IlaBnos




