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1 MACHOPT PABOYEN TPOT'PAMMBI YYEFHOM JTUCIIUILIAHBI

1.1 Oo6aacTb npuMeHeHusi padoyeil MPOrpaMmbl

Pabouast mporpamma yueOHo#l mucuurumabsl OIL11 Dnextpudeckue u3MEpeHUs
ABJISIETCSI BApUATUBHOM YacThbl0O OCHOBHOM 00pa3oBaTENIbHOM MPOrpamMMbl - MPOTPaMMBI
MOATOTOBKHU crenuanuctoB cpeanero 3BeHa (manee — OOII-IITICC3) B cOOTBETCTBUU C
OI'OC nmina cnemmanbHOocTH 27.02.03 ABTOMATHKa M TEJIEMEXaHMKA Ha TPaHCIOPTE
(>KeJIe3HOJOPOKHOM TPAHCIIOPTE).

[Ipu peanuzanuu pabodeil mTporpaMMbl MOTYT HCIOJIB30BaThCA PA3IUYHBIC
oOpa3oBaTeNbHbIE TEXHOJOTHHM, B TOM YHCIE JUCTAHIIMOHHBIE O0Opa3oBaTEIIbHBIC
TEXHOJIOTHH, FJICKTPOHHOE OOyICHHE.

Pabouass mporpamma y4eOHOW JOHUCHMIUIMHBI MOXET OBITh HCIOJIb30BAHA B
podeCCUOHAIBHOW MOJATOTOBKE, MEPENOJArOTOBKE M TOBBIINICHUU KBalU(PUKALIMN
pabounx 1o npodeccusim:

DJEKTPOMOHTEp TIO OOCTY)KMBAHWIO U PEMOHTY YCTPONCTB CHUTHAIM3AIUH,
HEHTPATU3aUU U OJIOKHUPOBKH;

DJEKTPOMOHTAKHUK 110 CUTHAIM3AINH, IEHTPATU3aIlMU U OJIOKHPOBKE.

1.2 Mecto y4yeOHo# nucuuminnbl B cTpykrype HIICC3:

Vyebnas nucuurmuHa OIL11 DnexTtpudeckue u3MepeHus: SBISETCS BapUATUBHON
yacThio obmenpodeccuonansHoro nukia OOII- TIICC3 B coorBerctBUn ¢ ®I'OC mno
ciemaneHoctTn  CIIO  27.02.03 ABTOMaruka ¢ TEIEMEXaHMKAa Ha TPaHCHOPTE
(>KeJIE3HOOPOKHOM TPAHCIIOPTE).

1.3 Ilnanupyembie pe3yibTAaThl OCBOCHUSI Y4eOHOU JUCHUIINHBI:

1.3.1 B pe3yabpTare 0CBOCHHS yueOHOW JUCHUILIMHBI 00YUYaIOIIUICS JTOJDKEH

yMeTh:

- TPOBOJUTH DJEKTPUUYECKHUE H3MEPEHUSl MapaMeTPOB DIEKTPUUYECKUX CUTHAJIOB
npubopaMu M YCTPOMCTBAMH PA3IMYHBIX THUIIOB M OIIEHWBATh KAau€CTBO MMOJYYEHHBIX
pE3yIbTAaTOB.

3HATh:

— TIpUOOPBI U YCTPOUCTBA JIJISI U3MEPEHHUSI MTAPAMETPOB B AJICKTPUUCCKUX IIETISAX U
WX KJacCU(UKAIHUIO;

— METOJIbI U3MEPEHUS U CITOCOOBI X aBTOMATHU3AIINH,

— METOJUKY OIPEICIICHHS MTOTPEUTHOCTH U3MEPCHHA W BIUSHUE H3MEPUTEIBHBIX
MpUOOPOB HA TOYHOCTH U3MEPCHHM.

1.3.2 B pe3ynbTaTe OCBOCHUS YYEOHON IUCIUIUIMHBI OOYYarOlIUUCS JOKEH
chOpMHUPOBATH CIETYIONINE KOMIECTCHITHH:

-o0mue:

OK.01 BsiOupats cnocoObl pemieHus 3amad MpodecCUOHATBHOU eATeIbHOCTH
MPUMEHUTEIHHO K PAa3IMYHBIM KOHTEKCTaM

OK.02 Hcnonb30BaTh COBPEMEHHBIE CPEJICTBA MOMCKA, aHATM3a U WHTEPIIpETaAlUN
uHpopmaruu W WHOOPMAITMOHHBICE  TEXHOJOTMHM I BBINOJHEHUS  3a1ad
PO eCCUOHATTEHOM ESITEIIBHOCTH

-npogecCHOHAIBbHBIE:



[1K3.2 W3meparh © aHaIM3UpPOBaTh MapaMeTpbl MPHOOPOB U  yCTPOMCTB
CUTHAJIM3al1H, LIEHTPAJIN3ALUN U OJIOKUPOBKH



2. CTPYKTYPA U COAEPKXAHHUE YUEBHOU JACHUITJINHBI
2.1. O0bem yueOHOM QTMCHMILIMHBI M BHABI Y4e0OHOH padoThI
Ounas popma 00yueHust

Bua yueOHoii padoTsl O0beM yacoB

MakcumasibHasi ydyeOHasi Harpy3kKa (Bcero) 78
Oo0si3aTesibHAs ayIMTOPHAA y4eOHasi Harpy3Ka (Bcero) 32

B TOM YHCJIE:

JIEKIIUA 12
IPAKTUYECKUE 3AHATUSL -
nabopaTOpPHBIE 3aHATUS 20
CamocrosiTe/ibHas pa0d0oTa 00y4YAOLIMXCH 34

Ilpomesicymounas ammecmauusn 6 hopme 3xk3amene (3 cemecmp) 12




2.2. TemaTn4eckuii IJIaH U CO/lep:KaHMe Y4eOHOM AUCHHUIIMHBI(09HAsA ¢opMa 00yueHust)

YpoBeHb
Oo0bem B 0CBOEHMSI,
HaumenoBanue Conep:kanue y4eOHOT0 MaTepHuaia, MIPaKTUYeCKue 3aHATHS, CAMOCTOSITEJIbHASI qyacax o4Has ¢popmupyembie
pa3/iesioB U TeM padora o0y4aromuxcs popma KOMIIeTeHIUH,
o0y4eHHUs JINYHOCTHBbIE
pe3yJabTaThl
1 2 3 5
Pazjnen 1. OcHOBBI H3MepeHuit 6 1
Coaep:xanue yueOHOIro MaTepHuaJia 2 OK 01; OK 02;
BBenenune. MecTo AucuuIInHbI B 00pa3zoBaTeNbHOM Mpoiiecce. Kcropuueckue I1K3.2
aCTeKThl. PoNb IMCHUIUTMHBI PH TEXHUYECKOM OOCITYKUBAaHUH CTAHIIMOHHBIX, 1
MIEPETOHHBIX, MUKPOIIPOLIECCOPHBIX U JUATHOCTUYECKUX CUCTEM.
CamocrosiTesibHast padora o0yuarommuxcsaNel 1
[TpopaboTKa KOHCIIEKTOB 3aHATHH, y4eOHOM TUTEpaTyphI IO BOIPOCaM K maparpadam,
rJ1aBaM y4eOHBIX M METOJMYECKUX MOCOOUH, COCTaBICHHBIX MIPENoaBaTeieM.
[ToaroToBka K MPaKTUYECKUM 3aHSATHM C UCIIOJIb30BAHUEM METOAMYECKIX
peKOMeHIaluii mpernoaaBaress, ohopMIIeHHE MPAKTUIECKUX paboT.
Tema 1.2. OcHoBHBIE Conepxxanue y4eOHOro MaTepuasia 2 1
MOHATHSA H OcHoBHbIE MOHSITUS U OTNIpeaeieHNs H3MepPUTeIbHON TexHuku. OOIIre cBeeHus 00 OK 01; OK 02;
onpeaeJeHus n3MepeHusx. [locrpoenne cucremsl enuHul u3MepeHnit. Ennnuiel pusnueckux 1 [IK 3.2
U3MepUTeIbHOMI BennunH. CTaHaapTH3anus. DTaJOHBI M MEPBI AIEKTPUIECKUX BEITHYMH.
TeXHUKH ABTomaTu3zanus u3MepeHnil. OCHOBHbIE XapaKTEPUCTUKU ANEKTPUUECKUX CUTHATIOB U
nenei. [lapamerpuueckue npeacTaBieHus epuoandeckux curianos. KoagduimeHTs
aMrTuTy bl 1 popmbl. Koaddumment mouaoct cosp. KomriekcHbie
comnpoTuBieHus. KauecTBo anexkTposHepruu.
CamocrosiTebHas paGora o0yuaommxcsaNe2 1
[TpopaboTKa KOHCIIEKTOB 3aHATHH, yueOHOM aUTEpaTyphl IO BOIIpOcaM K maparpadam,
rJIaBaM Y4eOHBIX U METOJANYECKHUX ITOCOOMI, COCTaBICHHBIX MTPETIOIaBaTEeNEM.
[ToaroToBKa K MPaKTUYECKUM 3aHSTHSM C MCIIOJIb30BAHUEM METOAHMYECKIX
peKoMeH 1l penoaasaresis, ohopMIIeHHE IPAKTHYECKUX padoT.
Tema 1.3. O6mue Copnepxxanue yueOHOro MaTepuaJa 2 1




cBeleHUs 00
aHAJIOTOBBIX
U3MEpPHUTEIbHBIX
npudopax

OO0mme cBeieHHs1 00 AHATOTOBBIX H3MepPHUTENAbHBIX Ipudopax. Kiacc TouHocTH.
[[Ixana mpubopa, ycioBHbIe 0003HaUeHUs Ha Hel. TpebGoBaHus k mpubopam,
npumensieMbIM B ycrpoiictBax CLIb u cucrem XKAT. CTpyKTypa KOHCTpYKLUU
JIEKTPOMEXaHNYECKUX MTpUOopoB. OOIIME 2IeMEHThI KOHCTPYKIIMH TPUOOPOB.
OCHOBHBIE TEXHUUECKUE XapaKTEPUCTUKHU IPHOOPOB

CamocrosiTeibHas padora o0yuarommxcsaNe3

[TpopaboTka KOHCIIEKTOB 3aHATHUH, yueOHOM JaUTEpaTypsl IO BOIpocaM K naparpadam,
rJIaBaM Y4eOHBIX U METOANYECKHUX MTOCOOMIA, COCTaBICHHBIX MTPETIOIaBaTENIEM.
[ToaroToBka K MpakTUYECKUM 3aHATHAM C UCIIOJIb30BAHUEM METOAMYECKUX
peKOMeH Al penoaasarels, 0hopMIICHHE PAKTHYECKUX padoT.

OK 01; OK 02;
I1IK 3.2

Pa3gen 2. AHaJIOroBBIE I

HOOpbI
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Tema 2.1. IIpubopsl
HeNoCpeCTBEHHOM
OLIeHKH

Conep:xanue yueOHOT0o MaTepHaJia

IIpudopsl HemocpeACTBEHHOI olleHKH. /[0CTOMHCTBA U HEAOCTATKU IPUOOPOB
HETIOCPE/ICTBCHHON OlleHKH. [IprOophl HEMOCPEACTBEHHOMN OLICHKH, UCTIONB3YEMbIC TIPH
BBIMIOJTHEHUH paboT Mo TexHudeckomy oociyxuBanuio ycrpoictB CLIb u cuctem XKAT
U DJIEKTPOIUTAIOIIMNX YCTPOUCTB. [IpubOphI HEMOCPEACTBEHHOM OLIEHKH /I U3MEPEHUS
TOKa U HamnpsbkeHus. CxeMbl BKIIOUEHHUs aMIIepMeTpa U BOJIbTMETpa. Pacmupenue
MpEeAEIoB aMIiepMeTpa npu u3mepeHun TokoB. LllynTel. Pacmmpenue npenenos
BOJIbTMETpA MPU U3MEPEHUU HanpsoKkeHui. [lo0aBoUHbIE PE3UCTOPHI.
MHoromnpenenbHbie MPUOOPHI

CamocrosiTeibHas padora o0y4yarommxcsaNed
[Tpopa®oTka KOHCIIEKTOB 3aHATHH, yueOHO! IUTEpaTyphl 0 BOIpocaM K naparpadam,
rJ1IaBaM Y4eOHBIX U METOJIMYECKHUX IMOCOOMH, COCTABIEHHBIX MTPEIoIaBaTesIeM

1
OKO1; OKO02;
I1K3.2

Tema 2.2. Koncrpykuus
npudopoB
HeIoCpeCTBEHHOM
OLIEHKH

Conep:xanue yueOHOTro MaTepHaJia

KoncTpykuusi npudopoB HenocpeAcTBeHHOM oueHKHU. [1pubopsl
MarHUTORJIEKTPUUECKON cucTeMbl. [IpuHIuN 1eHCTBUS U YCTPOHCTBO PUOOPOB
MarHUuTOXJIEKTPUYECKON CUCTEMBI. MarHuTO3JIEKTPUIECKUE aMIIEPMETPBI U
BOJIbTMETPBI. JlocTOMHCTBA 1 HegocTaTKU. O0IacTh MPUMEHEHUS.

IIpubGopsI 31eKTPOMATrHUTHOM cucTeMbl. [IpuHiun aeiictBusa. Y cTponcTBO
3JIEKTPOMAarHUTHOIO H3MEPUTEIBHOTO MEXaHW3Ma. Bpamarmmii MOMEHT. Y paBHEHHE
npeoOpa3oBaHusl. DIEKTPOMAarHUTHbIE aMIIEpMETPhI U BOJIBTMETpPhI. JlocTOMHCTBA 1
HepocTaTKku. O0IacTh MPUMEHEHUS

IIpudopsl 31eKTpOAMHAMUYECKOH crucTeMbl. [IpuHIMNI IEHCTBUSA U YCTPOICTBO
3JIEKTPOTMHAMMYECKOr0 MEXaHU3Ma. AMIIEPMETPHI U BOJIBTMETPHI

1
OKO1; OKO02;
I1K3.2




AIEKTPOIUHAMHUUYECKON CUCTEMBI. BaTTMETpBI 2J1I€KTPOIMHAMUYECKON CUCTEMBI.
JocTouHcTBa 1 HeroctaTku. O61acTh IPUMEHEHUS.

IIpudops! peppoaunamuyeckoit cucrembl. [IpuHIMI NEHCTBUS U yCTPOMCTBO
(beppoAMHaMUYECKOT0 MEXaHU3Ma. AMIEPMETPhI U BOJBTMETPBI (PeppOAMHAMUYECKOM
cucTteMbl. Bartmerpsl hepponmHamMuyeckoi cucteMbl. JIOCTOMHCTBA U HEIOCTATKHU.
OO6nacTh NpUMEHEHUS

IIpuGopsl BHINPAMUTENBHOM CHCTeMBbI. BrIpsiMuTenbHbIE TpeoOpa3oBaTey.
YCTpOoHCTBO M MIPUHIUI AeHCTBUA. Bpamraronuit MomeHT. [lorpemHocTi 1 criocoosl
UX KoMIeHcauuu. J[OCTOMHCTBA M HEAOCTAaTKU. [IpuMeHeHNE BEIIPAMUTEIBHBIX
npuOOpOB.

IIpuGopsl TePpMOIIEKTPUUECKOH cucTeMbl. TepMOdIEKTpUYECKHE TPeoOpa3oBaTeu.

YCeTpoCTBO M MPUHIAI JAEUCTBUSA. AMIIEPMETPBI U BOJIBTMETPBI TEPMOIIEKTPUIECKOU
cucteMsl. JJocToMHCTBA M HEAOCTaTKH IpuOopoB. OOnacTh NPUMEHEHUS

IIpudopsl 31eKTPOCTATHYECKOM CUCTEMBbI. Y CTPOMCTBO U NPUHIUI IEHCTBUS.
JocTtouHcTBa u HeoctaTku. O61acTh NPUMEHEHUs. DJIEKTPOCTATUYECKUE
BOJIBTMETPBL. ABOMETPbI. YCTPONCTBO U NPUHLIMI AeUcTBUA. lIpuHIMNManbHas
cxema. JlocrouHctsa u Hegoctarku. O6aacts npuMeHenus. Ilopepka npudopos
HeNOCPEACTBEHHOM OLeHKU. DaKTOphl, BIMAIOIME HA U3MEHEHUE XapaKTEPUCTUK
3JIEKTPOU3MEPUTENBHBIX PUOOPOB. Oneparuy, BeINOJIHsAEeMbIe TP noBepke. [lopsaok
BBIIIOJIHEHMS TTIOBEPKH.

CamocrosiTe/ibHast padoTa o0yuaromuxcsaNeS
[TpopaboTKka KOHCTIEKTOB 3aHATHI, yueOHON TUTEpaTyphl IO BOIpocaM K maparpadam,
TJIaBaM Y9eOHBIX M METOJMYECKUX IMMOCOOWH, COCTABJIICHHBIX MTPETOIaBaTeIIeM.

Paznesa 3. M3mepeHune 3JIeKTPHYECKHX BEJMYHH

40

Tema 3.1. U3mepenue
napamMeTpoB
IJIEKTPHYECKHX
CHUTHAJIOB

Conep:xxanue yueOHOTro MaTepuaJia

H3mepenne napamMeTpoB 3JIeKTPUYECKHX CUTHAJIOB. CriocoObl U3MEpEHUs
AIIEKTPUYECKUX CUTHANIOB. I3MepeHne CUrHaioB B LENsAX MOCTOSHHOTO U IEPEMEHHOTO
TOKa. MeToanuecKne NorpelHoCcTU. MeToibl U3MEPEHNH TOCTOSTHHBIX TOKOB U
HalpsDKeHUH. MeTobl U3MEpEHUN TOKOB IIPOMBIIIIEHHON YaCTOTHI.
H3mepurenbHble TpanchopmaTopbl HanpsizkeHusi. OOnme cBenenus. Haznauenue,
NPUHLKI JeicTBus, yerpoiicTBo. Kiaccuduxanus. I[orpemnoctu usmepeHui.
W3meputenbHble TpaHchopmaTopsl Toka. OOmme cBenenus. Haznauenue, npuHIHI
nencTBust, yctporictBo. OcobeHHocTr paboThl TpanchopmaTopoB Toka. [lorpentHocTn
u3Mepenuil. M3mepurensueie TpaHchopMaTopsl MOCTOSHHOTO TOKA.

12

B ToMm unciie, 1a00paTOpHBIX padboT

2
OKO1; OKO02;
I1K3.2




JlabopaTopnasi paGora Ne 1. O3HaKkOMJIEHHE C YCTPOHCTBOM 3JIEKTPOU3MEPHUTEIBHBIX
puOOPOB.

JlabopaTopnasi paGora Ne 2. [IoBepka TEXHHYECKOrO0 amIepMmerpa
MarHUTONIEKTPUUECKOW CHCTEMBI.

Jladoparopnasi padora Ne 3. MccnegoBanue KOHCTPYKIIMU U paOOThl U3MEPUTEITHEHOTO
TpaHchopMaTopa HaNpsHKEHU.

JlaGopaTopnas pa6ora Ne 4. Mzyuenne crnocoOOB pacUIMPEHHs IPEesoB
U3MEPEHUs] aMIEPMETPOB U BOJIBTMETPOB.

CamocrosiTeibHas padora o0yuarommxcsaNe6

[TpopaboTka KOHCIIEKTOB 3aHATHUH, y4eOHOM JUTEpaTyphl IO BOIpOcaM K naparpadam,
rJIaBaM Y4eOHBIX U METOJANYECKHUX MTOCOOMIA, COCTABICHHBIX MTPETIOIaBaTENIEM.
[ToaroToBka k 1a00paTOPHBIM 3aHATHIM C UCIIOJIb30BAHUEM METOAMYECKUX
peKoMeHAalui npenoaasaress, ohopMIeHUE IPAKTUYECKUX padoT.

Tema 3.2. U3mepenue
napaMeTpoB
JIEKTPUYECKUX Lemnei

Coaep:xanue yue0HOro MaTepHaJia

HN3mepenne napaMeTpoB dJIeKTpHUUYecKuX neneil. l3mepenue anekrpuyeckux
conpotusieHuit. Kinaccuduxarus sneKTpuueckux conpoTuBiIeHu. MeTosl u
CpelcTBa U3MEpPEHUsl CONPOTUBIICHUNH. OCOOCHHOCTH U3MEPEHUI MaJIbIX
conportuiieHnii. KocBeHHbII MeTo (amMnepMeTpa-MUUTMBOIbTMETpA). HyneBoit meTo.
HN3Mepenue cpefHUX conpoTruBiaeHnil. MeTtoapl nsmepennil. KocBeHHbIN MeToq
(ammepmeTtpa-BonbT™MeTpa). Hynesoit MmeTon. Meroa HemocpeACTBEHHOMN OLIEHKH
HN3mepenne conporuB/ieHns n3o0asiuuu. OcoOEHHOCTH U3MEPEHUS COITPOTUBIICHUS
n30JsIIMK. M3Mepenne conpoTHBIIEHNS N30JISIIMKA YCTAHOBKH, HE HAXOASILENCS O]
HanpspkeHueM. M3mepeHue conmpoTUBIEHUS U30JISLUN YCTAHOBKHU, HAXOASIIEHCS O]
pabouuMm HampspkeHHeM. M3mepeHne conpoTHBIeHus 3a3eMiieHusl. OCHOBHBIE OHSATHUS
U OIIpe/IeNICHUs], OTHOCAIIUECS K 3a3eMJIEHUI0. I3MepeHre conpoTUBIIEHUS 3a3€MIICHUS
METO/I0M aMIlepMeTpa U BOJIbTMETpa. MI3MepuTenu CONpoOTUBIEHUSI 3a3€MJICHUS THUIIA
MC-08; MC -416

10

B ToMm 4nciie, 1a00paTOpPHBIX padoT

Jlaboparopnasi padora Ne 5. M3mepenne cpeTHUX CONMPOTUBICHUI OMMETPOM U
OJIMHAPHBIM U3MEPHUTETHLHBIM MOCTOM.

JladopaTopnasi padora Ne 6. MI3mepenne cOpOTHBICHUS U30ISAIUN
ANEKTPOYCTAaHOBOK.

JladopaTopnasi padora Ne 7. 3mepeHne COMpOTHBICHUS 3a3€MJICHHS.

CamocrosiTeibHas padora odyuarommxcsaNe7
ITpopaboTKa KOHCIIEKTOB 3aHATH, y4eOHOM JUTEpaTyphl O BOMPOcaM K naparpadam,

2
OKO1; OKO02;
I1K3.2




rjiaBaM y‘-IeGHBIX U MCTOAUYCCKUX HOCO6I/II>'I, COCTAaBJICHHBIX MTPCTIOAABATCIICM.
[ToaroToBka K J1aDOpaTOPHBIM 3aHATHSAM C HCIIOJIb30BAHUEM METOHYCSCKUX
pEeKOMeH Al penoaaBareis, 0hoOpMIICHHE TPAKTHUECKUX PadoT.

Tema 3.3. U3mepenue
HHJAYKTHBHOCTH,
€MKOCTH

Conep:kanue y4eOHOT0 MaTepHuaJia

HN3mepenne nHAYKTUBHOCTH. OCOOEHHOCTU U3MEPEHUSI UHAYKTUBHOCTU. KOCBEHHBII
METOJ1 U3MEPEHUSI MHAYKTUBHOCTU METO/I0M aMIlepMeTpa-BoJIbTMETpa. MeTton
CpPaBHEHU.

N3mepenue emkocT. OCOOCHHOCTH M3MEPEHHS eMKOCTH. KOCBEHHBII METOT
U3MEPEHUs] eMKOCTH METOJIOM aMIlepMeTpa-BosibTMeTpa. Meron cpaBHeHHs. [Ipubopsr
HENOCPEJICTBEHHOMN OLIEHKHU JUI U3MEPEHUsI eMKOCTU (MUKpOodapagoMeTphl)
HN3meputenbHbie MOCTBI. OaMHAPHBIE MOCTHI TOCTOSIHHOTO TOKa. [[BOMHBIE MOCTBI
JUIS1 U3BMEPEHHUS MAJIbIX CONPOTUBIICHUA. MOCTBI NIEPEMEHHOT0 TOKA.

12

B Tom umnciie, 1abopaTopHbBIX paboT

JlaboparopHasi padora Ne 8. I3mepeHre MTHAYKTUBHOCTH METOJIOM aMIIEpMETPA U
BOJIbTMETPa»

Jlaboparopnasi padora Ne 9. 3mepeHrie eMKOCTH METOJIOM aMIIEPMETPA U
BOJIbTMETpPa»

JlaboparopHasi padora Ne 10. M3mepeHue B3auMHON UHAYKTUBHOCTH MOCTOM
MEPEMEHHOTO TOKa

CamocrosiTeibHas padora o0y4yarommxcsaNe

[Tpopa®oTka KOHCIIEKTOB 3aHATHH, yueOHOI TUTEpaTyphl IO BOIpocaM K naparpadam,
rJ1laBaM Y4eOHBIX U METOJNYECKHUX MTOCOOMI, COCTaBIEHHBIX MTPETIOIaBaTeNEM.
[TonroroBka K MPaKTUYECKUM 3aHSATHIM C UCIOJIb30BAHUEM METOJUYECKHUX
peKoMeH1allui npenoaasaress, ohopMIeHHE MPAKTHIECKUX padoT.

2
OKO1; OKO02;
I1K3.2

Tema 3.4. U3mepenne

Conep:xanue yueOHOTro MaTepuaJia

10




MOIIHOCTH, JHEPIHH,
4acToThl, (a3bl

H3mepenne mommnocTu. OOmme cBeaeHus. M3MepeHre MOITHOCTH B LIETH
MOCTOSTHHOTO TOKA. DJIEKTPOAMHAMUYECKUN U (PeppoIuHAMUYECKHUI BATTMETPHI B IIETIH
NEPEMEHHOTO TOKa. MI3MepeHne ak THBHOM MOIIIHOCTH B IIETIH OJHO(A3HOTO
MIEPEMEHHOT0 TOKa. M3MepeHne MOIHOCTH B TpeX(a3HbIX Lemnsx. M3MepeHne akTHBHOMN
MOIITHOCTH LlenH TpexdazHoro Toka. TpexdaszHbsie BaTTMETphl. V3MepeHne MOIHOCTH
B Tpex(a3HbIX LEMAX C MPUMEHEHUEM U3MEPUTENIbHBIX TpaHc(hopMaTopoB

H3mepenne 4acToThl NepeMeHHOro Toka. OOmue ceeneHus. VM3mepeHue 4acToThl
AIEKTPOMEXAHUYECKUMU MpUOOpamMu. DIEKTPOIUHAMHYECKU U (heppoAMHaMUYeCKUi
4aCTOTOMEpPBI. DJIEKTPOMAarHUTHBIM YacTOTOMEp. BBIIPSIMUTENBHBIN YaCTOTOMED.
[Tudpossie uactoTomepsl. O0mue ceeaenus. IlpuHimn aecTBusS u(POBHIX
yactroTomepoB. Knaccudukanus 1o Ha3HaYEHHUIO U OCHOBHBIM XapaKTEPUCTUKAM
AJIEKTPOHHO-CUYETHBIX 4acTOTOMEPOB. CepBUCHBIE, YHUBEPCAIIbHBIE U
crienmanuzupoBanubie DCY

HN3mepenue yria capura ¢gas. OOmme cBeieHus. DIEKTPOIUHAMUYESCKUN 1
bepponrHaMudeckuil pazoMeTprl. IIEKTPOMArHUTHBIN (pasoMeTp. DIEKTPOHHBIE
dazomerprl. DazoykazaTenb

CamocrosiTesibHas padora 00yyaromuxcsaNe9

[TpopaboTka KOHCTICKTOB 3aHITHIA, y4eOHOH JTUTEpPATypHI TI0 BOIPOcaM K maparpadam,
rJ1aBaM y4eOHBIX M METOJMYECKUX MOCOOUH, COCTaBICHHBIX MIPEnoaBaTeieM.
[ToaroroBka K MpakKTUYECKUM 3aHATUSAM C UCIIOJIb30BAHUEM METOIMYECKUX
peKOMeHIalluii mpernoaaBarens, ohopMIeHHE MPAKTUYECKUX paboT.

OKO01; OKO02;
I1K3.2

Pa3nen 4. lludpoBsie mpuOOPHI M IJIeKTPOHHO-Iy4YeBbIe HNpeodpa3oBaTean

Tema 4.1. Hudpossbie
H3MepHUTeJIbHbIe
npuodopsI

Conep:xanue yueOHOTro MaTepuaJia

Hudpossie n3mepureabubie npudopbl. OOIME cBeeHUS 0 HU(POBBIX MPHUOOPAX.
Konupytomue npeoOpaszoBatenu. DneMeHThl LU(POBBIX MprudopoB. Kitouu, nornyeckue
AJIEMEHTBI, TPUITEPBI, OTIOPHBIE DJIEMEHTHI, T€HEPATOPbl UMITYJIbCOB. AHAJIOIO-
udpossie npeodpazoBaTenu. O6mue ceenenus. AL naTepBan BpeMeHu — HUppoBoi
koza. ALl nocrosinHOE Hanpspkenne — yactoTta. AL mopa3psiHOro ypaBHOBELIMBaHUSI.
Lu¢possbie BoJabTMeTPbl. CTpYKTypHast cxema Iu(poBoro BoasTMeTpa Tuna B7.
CrpykTypHas cxema nudpoBoro yactoromepa. CTpykTypHas cxema IudpoBOTO
¢dazomerpa U3mepurtenbHble reHeparopbl. Kinaccupukanus u3MepUTEIbHBIX
reHepaTtopoB. ['eHepaTopbl HU3KOW YacTOTHI. ['€HepaTopbl BBICOKOH YacCTOTHI.
M3mepuTesbHbIe TEeHEpaTOPbl MMITYJIbCOB.

1
OKO1; OKO02;
I1K3.2
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CamocrosiTeibHas padota odyyarommxcsaNel ()

[IpopaboTka KOHCIIEKTOB 3aHATHH, y4eOHOM JIUTEPATyphI IO BOIIpOcaM K maparpadam,
rjiaBaM y4eOHbBIX ¥ METOJANYCCKUX TTOCOOMH, COCTABICHHBIX MPETIOIABATEIICM.
[ToaroroBka K MPaKTHYECKUM 3aHATHSM C HCIIOIB30BaHUEM METOINYECKUX

peKOMeH 1Al penoaaBarelis, 0hOpMIICHHE IPAKTHUECKUX PadoT.

Tema 4.2. JJeKTPOHHO-
JIy4yeBble
npeodpaszoBarein

Conep:kanue y4eOHOT0 MaTepHuaJia

DJIeKTPOHHO-JIy4YeBble mpeodpa3oBarenu. Ocmniorpadsr. OOmme cBeaeHUS.

Y CcTpoiicTBO AMEeKTpOHHO-Iy4eBoro ocuuiuiorpada. Ilonydenue nzoOpaxeHus Ha
sKpaHe ocumiuiorpada. I'eHepaTopsl MUI000Pa3HOTO HANpsHKEHHUA. Pexumbl paboThI
3IEKTPOHHO-IY4YeBBIX MpeoOpazoBareneil. CrocoObl U3MEpEeHUs: aMILIUTY/IbI
HaNpsDKEHUs, 4acToThl, caura (as. Ocummorpaduyeckue MeTolbl MPOBEPKU
anmapatypsl. Mcnonb30BaHue 3JIEKTPOHHO-JIYYEBbIX MPUOOPOB MJISi PEryIUPOBKUA U
pOBEpKH paboOThl ycTpoiicTB u mpudbopoB CLIb

3JIeKTPUYECKUMHU MeToaMH. MeTobl NnpeoOpa3oBaHusl HEINEKTPUUECKUX BEIHMYUH
B aJekTpuueckue. [lapameTpudeckne W TeHepaTOpHBIE MPeodpa3oBaTenn

CamocrosiTeibHas padora odyuarommxcsaNell

[IpopaboTka KOHCIIEKTOB 3aHATHH, y4eOHOMI JIUTEPATyphI IO BOIIPOcaM K maparpadam,
rJIaBaM Y4eOHBIX U METOAMYECKHX TTOCOOMH, COCTaBICHHBIX MPETIO/IaBaTEIIEM.
[ToaroroBka K MPaKTHYECKUM 3aHATHSM C UCIIOIB30BaHUEM METOJANYECKUX
peKOMeHAaNni npenoasarens, opopMIeHHE TPAKTUIECKUX paboT.

1
OKO1; OKO02;
I1K3.2

IIpomexyTouyHas aTTecTANMSA IK3aMeH B 3 ceMecTpe

12

Hroro

78

Jl1 XapaKTepUCTUKH YPOBHS OCBOCHHSI yUEOHOI0 MaTepualla UCIOIb3YIOTCS CIEAYIOIUE 0003HAYEeHNUS:
1. -03HaKOMUTENbHBIH (y3HaBaHUE paHee U3yUYEHHBIX 00BEKTOB, CBONCTB);
2. - penpoayKTUBHBIN (BBINOJIHEHNE ACSITEILHOCTH IO 00pa3sily, MHCTPYKLIMU WM MO/ PYKOBOACTBOM)

3.- HpOI[YKTI/IBHHﬁ (HJIaHI/IPOBaHI/Ie " CaMOCTOATCIIbHOC BBIIIOJIHCHUEC NCATCIBHOCTU, PCIICHUC HpO6J’I€MHLIX 38.,[[21‘{)
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3. YCJOBUSI PEAJM3ALMM TIPOTPAMMBLI  YYEBHOW
JACHUTIIAHBI

3.1 TpeGoBanuss K MHHHUMAJBHOMY MAaTEePHAIbHO-TEXHUYECKOMY
o0ecrne4eHn 10

VYyeOHas JAUCHMIUIMHA pealu3yeTrcss B JIa0OpaTopuu  «JIEKTPOTEXHUKA
ANEKTPUUECKUE U3MEPEHUSD.

O6opynoBanne y4eOHOTO KaOWHETA:

PabGouune MecTa o KoJM4ecTBy 00ydarouuxcs (CTou, CTyn);

O6opynoBanHOE pabodee MECTO MPETO1aBaTEeNIs;

Mertoauueckoe 0oOecCleueHHe MO AUCIUIUIMHE «DJICKTPUUYECKUE H3MEPEHHUSY,
Pazmarounslii  marepuan g CTYJEHTOB IO JUCIHUIUIMHE «JIEKTPUUYECKHUE
U3MEPEHUSD;

Kommieke MeToinuecknx yKka3aHuil AJisl CTYI€HTOB-3a0YHUKOB;

IImakatsr;

yHUBEpCAJIbHbIE JabOpaTOpHBIE CTEHIBI C HAOOPOM MakKeTOB IO Temaw,
HaTJISITHbIE TTIOCOOUS ¥ CTEH/IbI JJI BBHITIOJIHEHHUS JIA0OPATOPHBIX padoT:

mut snektponutanus 13 (220B, 2kBT) B kommuiekte ¢ Y30, anekTpuyueckue
LIENU TEPEMEHHOTO TOKAa, OCHOBHBIE 3aKOHBI JJIEKTPOTEXHUKH, JBYIY4YEBOM
ocumiiorpad, renepatopsl, BobT™MeTphl; cTen 1 Tuna SUCICHP.001 PO (1068);

creny tuna: OMOUCP.001 PO (1097); 17J1-03;

KOMIUIEKT Y4€OHO-METOIMUECKON TOKYMEHTAIIUH;

TexHuyeckue cpencTBa 00ydeHus:

KOMIIBIOTED C JIUIIEH3UOHHBIM ITPOTPAMMHBIM 00ECIICUCHHUEM.

3.2. UndopMannoHHOe o0ecnevyeHne peajn3auu nNporpaMmmabl

Jlns  peanuzanuud  mporpaMmbl  OmOnMoTeuHbld  (OHI — oOpazoBaTEIbHOM
OpraHu3allid WUMEET T[IeYaTHble W/WIM DJIEKTPOHHBIE 00pa3oBaTelbHBIE U
nH(OPMAITMOHHBIE PECYPCHI, UCIIOJIb3yeMbIe B 00pa30BaTEIILHOM IPOIIECCE.

IlepeyeHb  peKkoOMeHAYeMbIX YUYeOHBIX M3JAaHMii, IOIOJHUTEJIbHOI
Jurepatrypbl UHTepHeT-pecypcoB, 0a3bl JaHHBIX 0U0JIHOTEYHOTO0 oHaA:

3.2.1.0cHOBHBIE HCTOYHHUKH:

OcHoBHas JuTeparypa

1 XpycraneBa, 3. A., DJIEKTPOTEXHUYECKUE H3MepeHus : yuyeOHuk / 3. A.
XpycraneBa. — Mocksa : KnoPyc, 2023. — 199 c¢. — ISBN 978-5-406-11997-6..—
TekcT : 3eKTpOHHBIN //DnekTpoHHo- 6ubnunoTteunas cuctema BOOK.RU: [cailT] —
URL: https://book.ru/book/950473 . Pexxum noctyna: 9bC «Book.ruy, nmo naposto

3.2.2. lonosiHUTE/IbLHAS JIUTEpPaTypa

1.Kum K. K. CpencrBa aleKTpHUUECKUX W3MEPEHHM M WX TMOBEpKa: ydeOHOe
nocodue mis CIIO / K. K. Kum, I H. Anucumon, A. U. UypakoB. — CaHKT-
[TerepOypr: Jlans, 2021. — 316 c¢. — ISBN 978-5-8114-6981-9. — Tekcr:
anekTpoHHbI  //  JlaHb:  anekTpoHHO-OMOnmoreuHas cuctema. —  URL:
https://e.lanbook.com/book/153944.— Pexum nocryna: ObC «Jlanb», 1o nmaporo
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2.MenseneBa P. B. Cpenctea usmepenuii: yueOuuk / P. B. Mensenena, B. IL.
MenbaukoB; nog pea. P. B. Menseaesoii. — Mocka: KnoPyc, 2024. — 233 ¢. —
ISBN 978-5-406-13100-8. — URL: https://book.ru/book/953743.— Pexum goctyna:
9bC «Book.ru», mo napoito

3. CaenbeBa E.B. [luarHocthka W HallaJka YCTPONCTB U TpHOOPOB IS
peMoOHTa 000pyAOBaHUS IEKTPUUECKUX YCTAHOBOK U ceTel : yuebHoe nmocooue / E. B.
CaBenbeBa. — MockBa: YMII XIT, 2023. — 116 ¢c. — 978-5-907479-80-7. —
Tekct: osmekrponasnd // YMI] XIT : omekrponnas Oumbmuoreka. — URL:
https://umczdt.ru/books/1203/280408/ Pexum noctyna: b « YMII XK/[T», mo mapo:ro

4. XpycraneBa 3. A. DieKTpoTeXxHUYECKHEe u3MepeHus. [lpakTukym: yueOHOE
nocobue / 3. A. XpycraneBa. — Mocksa : KuoPyc, 2022. — 239 ¢. — ISBN 978-5-
406-09642-0. — TeKCT : SIAEKTPOHHBIA //DIEKTPOHHO- OUOIMOTEYHAsT CHUCTEMa
BOOK.RU:[caitT]—URL: https://book.ru/book/943237. Pewxum poctyma: ObC
«Book.ruy», mo maposto

S5.MIummapés, B. ., Merponorusa, craHmapTta3ands H TEXHHUYECKHUE
n3Mmepenus: yueonuk / B. FO. [lummapés. — Mocksa : KnoPyc, 2023. — 469 c. —
ISBN 978-5-406-10965-6. — TekcT : 3JEeKTPOHHBIN //DNEKTPOHHO- OUOIMOTEUHAs
cucrema BOOK.RU:[calit] — URL: https://book.ru/book/947207. — Pexum noctyna:
OBC «Book.ruy», o mapoJto

3.2.3.1lepuoanyeckue u3IaHMsI:

I'azersr:

1.I'ynox

2. Tpancnopt Poccun

Kypnajbr:

1.7Kene3Hoq0poKHBIN TPaHCIIOPT

2.ABTOMATHKA,CBSI3b,MH(OPMATHKA
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YUYEBHOUN

Kontposnr wu

OLIEHKA

T CHUILIAHBI

PE3YIIbTATOB  OCBOCHUA

y4eOHOM

TUCIHUILINHBI

OCYHICCTBIICTCA IIPCIIOAABATCIIEM B IIPOHCCCC TIIPOBCACHUA TCOPCTHYCCKUX H

J'Ia60paTOpHI)IX SaHﬂTHﬁ, BBIITOJIHCHU A O6y‘-IaIOH_II/IMI/IC$I HHIWBUAYaJIbHBIX 33I[3HHI>1

(TOATOTOBKYM KOHCTIEKTOB, COOOIICHHUI W MMPE3CHTAIIHHN ).

[TpoMexyTouHas aTTectanus B (popMe SK3aMeHa.

dopmMa U METObI

PesyabTarsl KOHTPOJIA
o0yuenus (Y,3, IToka3aTe/in OLIEHKH pPe3yJIbTATOB OLICHKHU
OK/IIK, JIP) pe3yJibTaToB
00y4eHus
Ymerb:
OKO1; OK02; ITK3.2 | - npu0opsl U yCTPOICTBA I U3MEPEHUS | -pa3JINYHbIE BUJIbI
- IPOBOJIUTH [apaMeTPOB B 3JIEKTPUUYECKUX LENSAX U | YCTHOTO U
AIEKTPUYECKUE UX KJIacCU(pUKALIIH. MMCbMEHHOTO
U3MEPEHHUS - METO/Ibl U3MEPEHHUS U CLIOCOOOB UX OIPOCOB, OLIEHKA
apameTpoB aBTOMAaTHU3ALMH. BBIIIOJIHEHHUS
ANEKTPUYECKUX - METO/IMKY ONPEEJIEHUsI MOTPEIIHOCTH | JaOOPATOPHBIX
CUTHAJIOB MPUOOPAMU | U3MEPEHUN U BIMSHUS U3MEPUTEIBHBIX | paboT

Y YCTPOMCTBAMH
PA3JIUYHBIX TUIIOB U
OLICHUBATh KAa4ECTBO

pruOOPOB HA TOYHOCTh U3MEPEHHIM.

MOJTYYEHHBIX
pE3YJIBTAaTOB
OKO1; OK02; ITK3.2 | - oOy4aronuiicsi Ha3bIBa€T U YKa3bIBAE€T | -pa3JInYHbIC BUJIbI
npuoOOpPHI U | Ha3HaYEHUE MPUOOPOB U YCTPOUCTB JIJIsl | YCTHOTO U
yCTpOMCTBA JUIsL | ©3MEPEHUS TapaMEeTPOB B MMCbMEHHOTO
U3MEPEHHUS ANEKTPUUECKUX LIETISIX; ONpPOCOB, OLIEHKA
apameTpoB B | - IEPEUUCISAET METOJIbI U3MEPEHUS U BBIIIOJIHEHHUS
AIIEKTPUYECKUX LIETAX | CIIOCOOBI UX aBTOMAaTU3aLIUU; 71a00paTOPHBIX
17} UX | - MOSICHSAET METOAMKY OIPEACIICHUS paboT
KJIaCCU(PUKALHUIO; NOTPEIIHOCTH UBMEPEHUI W BIUSHUS
U3MEPUTENBbHBIX TPUOOPOB HA TOUHOCTD
V3MEPEHUMN
3HaTh:
OKO1; OK02; ITK3.2 | - oOy4aroniuiicsi rpaMOTHO MPUMEHSET - OLICHKA
— METOJIbl U3MEPEHUsI | U3MEPUTEIIbHBIE IPUOOPHI U YCTPOMUCTBA | PE3YNIHTATOB
U CIOCOOBI X JUISL ©U3MEPEHUS NTapaMETPOB BBIIIOJIHEHUA
aBTOMAaTU3ALIMH AIIEKTPUYECKUX CUTHAJIOB U JIA€T OLEHKY | Ta0OPaTOPHBIX
Ka4ecTBa IOJYyYEHHBIX PE3yIbTaTOB. paboT
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OKO1; OK02; I1IK3.2
— METOJUKY
ONpEeIECIICHHS
MOTPEIIHOCTH
WU3MEPEHUN U BIIASIHUE
M3MEPUTETBHBIX
npuOOpoB Ha
TOYHOCTh U3MEPEHHUI.

- IPOBOJAUTH IEKTPUUECKUE U3MEPEHHUS
apamMeTPOB AIEKTPUUECKUX CUTHAIOB
npubopamMu ¥ yCTpOMCTBAMU Pa3TMUHBIX
THUIIOB U OLICHUBATh KAYECTBO
MOJIYYEHHBIX PE3yJIbTaTOB

- OIICHKA
pE3yJIbTaTOB
BBITIOJTHCHUH
J1a00PaTOPHBIX
paboT
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S.NEPEYEHDb UCITOJIB3YEMbBIX METO/I0OB OBYYEHUSA

5.1. TlaccuBHBIC: JEKIMH, OECEbI, OMPOCH], CAMOCTOSTENIbHAsT padoTa, TeCThl, METO/
WJUTFOCTPAIUA U METOJT IEMOHCTPAIIAMA

5.2. AKTUBHBIC U HHTCPAKTHUBHBIC! O6pa3OBaT€JII>HI>I€ BI/II[CO(bI/IJII)MI)I, HHTCPAKTHUBHBIC
HUI'PBI, TBOPYUCCKUC 3aaHUA.
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