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1 MACHOPT PABOYEN MTPOT'PAMMBI YYEFHOM JUCIUILIAHBI

1.1 Obaactb npuMeHeHus: padoyeil MPorpaMmmbl

Pabouast mporpamma yueOHo#l mucuurminabsl OIL11 Dnextpudeckue u3MEpeHHs
ABJISIETCSI BApUATUBHOM YacThbl0O OCHOBHOM 00pa3oBaTENIbHOM MPOrpamMMbl - MPOTPaMMBI
MOATOTOBKHU crernuanuctoB cpeanero 3BeHa (manee — OOII-IITICC3) B cOOTBETCTBUU C
OI'OC mma crenmansHocTH 27.02.03 ABTOMaTHKa M TeleMEXaHMKa Ha TPaHCIIOPTE
(>KeJIe3HOJOPOKHOM TPAHCIIOPTE).

[Ipn peamu3amuu pabodeil NporpaMMbl MOTYT HCIOJIB30BAaThCA Pa3IMUHbIC
oOpa3zoBaTeNnbHbIE TEXHOJOTHHM, B TOM YHCJIE JUCTAHIIMOHHBIE OOpa30BaTEIIbHBIC
TEXHOJIOTHH, YJICKTPOHHOE O0yICHHE.

PabGouass mporpamma y4eOHON JUCHMIUTUHBI MOXET OBITh HCIONB30BAaHA B
npodeCCUOHAIBHOW  MOJTOTOBKE, MEPENOJArOTOBKE M TMOBBIINICHUU KBalU(pUKAILIMU
pabouux 1o mpodeccusim:

DJEKTPOMOHTEp TIO OOCTY)KMBAHWIO U PEMOHTY YCTPONCTB CHUTHAIM3AIUH,
HEHTPATU3alUU U OJJOKHUPOBKH;

DJEKTPOMOHTAKHUK 110 CUTHAIM3AINH, IEHTPATU3aIlMU U OJIOKHPOBKE.

1.2 Mecto y4yeOHoi nucuuminnbl B cTrpykrype HIICC3:

Vyebnas nucuurmuHa OIL11 Dnextpudeckue u3MepeHus: SBISETCS BapUATUBHOMN
yacThio obmenpodeccuonanpHoro nukia OOII- TIIICC3 B cootBerctBUn ¢ ®I'OC mno
ciemaneHoctn  CIIO  27.02.03 ABTOMaruka ¢ TEIEMEXaHMKAa Ha TPAHCIOPTE
(>KeJIe3HOJOPOKHOM TPAHCIIOPTE).

1.3 Ilnanupyembie pe3yabTAThl OCBOCHUSI Y4eOHOU JUCHUIINHBI:

1.3.1 B pe3yabTare 0CBOCHHS yueOHON JUCHUILIUHBI 00YUYaIOIIUICS TOJKEH

yMeTh:

- TPOBOJUTH DJEKTPUUYECKUE H3MEPEHUS MapaMeTPOB DIECKTPUUYECKUX CUTHAJIOB
nmpudbopaMu M YCTPOMCTBAMH PA3IMYHBIX THUIIOB M OIIEHWBATh KAaue€CTBO MMOJYYEHHBIX
pE3ybTAaTOB.

3HATh:

— TIpUOOPBI U YCTPOUCTBA JIJISI U3MEPEHUSI MMAPAMETPOB B AJICKTPUUECKUX IIETSAX U
WX KJacCU(UKAIHIO;

— METOJIbI U3MEPEHUS U CITOCOOBI MX aBTOMATHU3AIINH;

— METOJUKY OIPEICIICHHS MOTPEUTHOCTH U3MEPCHHA W BIMSHUE H3MEPUTEIBHBIX
MPUOOPOB HA TOYHOCTH U3MEPCHHM.

1.3.2 B pe3ynbpTaTe OCBOCHUS Y4YEOHOM IUCIUILIMHBI OOYYarOIIUMCS JTOKEH
c(hOopMHPOBATH CIACAYIOIINE KOMIICTCHITHH:

-o0mue:

OK.01 BsiOupats cnocoObl perieHus 3amad mpodecCUOHATBHOU eATeIbHOCTH
MPUMEHUTETHHO K PA3IMYHBIM KOHTEKCTaM

OK.02 Hcnonb30BaTh COBPEMEHHBIE CPEJICTBA MOMCKA, aHATM3a U UHTEPIpETaAlUN
uHpopmaruu W WUHOOPMAIIMOHHBICE  TEXHOJOTMM  JIJI1  BBINIOJHEHUS  3aj]ad
poheCCHOHAIBHON JISITEIIBHOCTH

-npogecCHOHAIbHBIE:



[1K3.2 W3meparh u aHaIM3UpOBaTh MapaMeTpbl MPHOOPOB U  yCTPOMCTB
CUTHAJIM3al1H, LIEHTPAJIN3ALNUN U OJJOKUPOBKU



2. CTPYKTYPA U COJEP) KAHUE YUYEFHOM JJUCITUTIINHBI
2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHAbI Y4e0OHO padoThI

Ounas popma o0yueHust

Bua yueOHoii padoTnbl

O0BeM yacoB

MakcuManbHasi yueOHasi HAarpy3Ka (Bcero) 78
Oo0s13aTesibHAs ayIMTOPHAA y4eOHasi Harpy3Ka (Bcero) 32
B TOM YHCJIE:

JIEKIIAU 12
IPAKTUYECKUE 3AHATUS -

nabopaTOpPHEIE 3aHATUS 20
CamocrosiTesibHasi padoTa 00y4aromMxcs 34
Ilpomesrcymounaa ammecmavusn ¢ popme 3Kk3amene (3 cemecmp) 12




2.2. TemaTn4eckuii IJIaH U CO/lep:KaHMe Y4eOHOH AUCHHMILIMHBI(09HAsA opma 00yueHust)

YpoBeHb
Oo0bem B 0CBOEHMSI,
HaumenoBanue Conep:kanue y4eOHOT0 MaTepHuaia, MPaKTUYeCKUe 3aHATHS, CAMOCTOSITEJIbHASI qacax o4Has ¢popmupyembie
pa3/iesioB M TeM paboTta o0yuarommxcst popma KOMIIeTeHIUH,
o0ydeHHUs JINYHOCTHBbIE
pe3yJabTaThl
1 2 3 5
Pa3nes 1. OcHOBBI H3MepeHHii 6 1
Coaep:xanue yueOHOIro MaTepHuaJia 2 OK 01; OK 02;
BBenenne. MecTo AucuUIINHBL B 00pa3oBaTeNbHOM Mpoiiecce. Mcropuueckue I1K3.2
aCITeKThl. PoNb IMCHUIUTMHBI PH TEXHUYECKOM OOCITYKMBAHUU CTAHIIMOHHBIX, 1
MIEPETOHHBIX, MUKPOIIPOLIECCOPHBIX U JUATHOCTUYECKUX CUCTEM.
CamocrosiTesibHas padora o0yuarommuxcsaNel 1
[TpopaboTKa KOHCIIEKTOB 3aHATHH, y4eOHOM TUTEPaTyphI IO BOIPOCaM K maparpadam,
rJ1aBaM y4eOHBIX M METOJMYECKUX MOCOOUH, COCTaBICHHBIX MIPEnoaBaTeieM.
[ToaroToBka K MpakKTUYECKUM 3aHATHM C UCIIOJIb30BAHUEM METOAMYECKIX
peKoMeHAalui npenoaasaress, ohopMiIeHHEe MPAKTUIECKUX padoT.
Tema 1.2. OcHOBHbBIE Conep:xanue yueOHOTo MaTepuaJia 2 1
MOHATHSA H OcHoBHbIE MOHSITUS U OTIpeaeeHUs H3MepUTeIbHON TexHukn. OO01Ire cBeeHus 00 OK 01; OK 02;
onpeeJeHust n3MepeHusx. [locrpoenne cucrems! enuHul u3MepeHnit. Ennnuiel pusndeckux 1 IK 3.2
U3MepUTeIbHOMI BenuuuH. CTaHaapTu3anus. DTaJOHbI U MEPBI AIEKTPUUYECKUX BEJINYMH.
TeXHUKH ABromaru3zanus m3mMepeHnii. OCHOBHBIE XapaKTEPUCTHKH SIEKTPHIECKUX CUTHAIOB H
nenei. [Tapamerpuueckue nmpeacTaBieHus nepuoandeckux curianos. KoagduiumeHTs
ammuutyabsl 1 popmsl. Koadduuuent momuoctu cos@. KommnekcHble
comnpoTuBieHus. KauecTtBo anekTposHepruu.
CamocTosiTeibHAsi paboTa o0yuarommxcsNe2 1
[TpopaboTka KOHCIIEKTOB 3aHATHH, yueOHOM AUTEpaTyphl IO BOIIpOcaM K maparpadam,
rJIaBaM Y4eOHBIX U METOJANYECKHUX MTOCOOMI, COCTaBICHHBIX MTPETIOIaBaTeNeM.
[ToaroToBKa K MPaKTUYECKUM 3aHSATHM C CIIOJIb30BAHUEM METOAMYECKIX
peKoMeH1alui penoaasaresis, ohopMiIeHHE PAKTHIECKUX padoT.
Tema 1.3. O6mue Copepxxanue yueOHOro MaTepuaJa 2 1




cBeleHUs 00
aHAJIOTOBBIX
U3MEpPHUTEIbHBIX
npudopax

OO0mme cBeieHHsI 00 AHATOTOBBIX H3MepPHUTENAbHBIX pudopax. Kiacc TouHocTH.
[[Ixana mpubopa, ycioBHbIe 0003HaUeHUs Ha Hel. TpebGoBaHus k mpubopam,
npumensieMbIM B ycrpoiictBax CLIb u cucrem XKAT. CTpyKTypa KOHCTpYKLUU
JIEKTPOMEXaHNYECKUX MTPUOOpoB. OOIIHE 2IeMEHThI KOHCTPYKIIMH TPUOOPOB.
OCHOBHBIE TEXHUUECKUE XapaKTEPUCTUKU IPHUOOPOB

CamocrosiTeibHas padora o0yuarommxcaNe3

[TpopaboTka KOHCIIEKTOB 3aHATHUI, yueOHOM JaUTEpaTypsl IO BONIpOcaM K naparpadam,
rJIaBaM Y4eOHBIX U METOANYECKHUX MTOCOOHIA, COCTaBICHHBIX MTPETIOIaBaTeNIEM.
[ToaroToBka K MpakTUYECKUM 3aHATHAM C UCIIOJIb30BAHUEM METOAMYECKUX
peKoMeHAalui npenoaasaress, ohopMIeHUE PAKTUYECKUX padoT.

OK 01; OK 02;
I1K 3.2

Pa3gen 2. AHaJIoroBBIE I

HOOpbI
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Tema 2.1. IIpubopsl
HeNoCpeCTBEHHOM
OLIeHKH

Conep:xanue yueOHOT0 MaTepHaJia

IIpudopsl HemocpeACTBEHHOI oleHKH. /[0CTOMHCTBA U HEAOCTATKU IPUOOPOB
HETIOCPE/ICTBEHHOH olleHKH. [IprOophl HEMOCPEACTBEHHON OLICHKH, UCTIOB3YEMbIC TIPH
BBIMIOJTHEHUH PaboT 1Mo TexHu4YeckoMmy oociyxuBanuio ycrpoictB CLIb u cuctem XKAT
U DJIEKTPOIUTAIOIIMNX YCTPOUCTB. [IpnbOphI HEMOCPEACTBEHHOM OLICHKH I U3MEPEHUS
TOKa U HamnpsikeHus. CxeMbl BKIIOUEHHUs aMIIepMeTpa U BOJIbTMETpa. Pacmupenue
MpEeAEIoB aMIiepMeTpa npu u3mepeHun TokoB. Lllyntel. Pacmmpenue npenenon
BOJIbTMETpA MPHU U3MEPEHUU HanpsokeHui. Jlo0aBoUHbIE pE3UCTOPHI.
MHoromnpenenbHbie TPUOOPHI

CamocrosiTeibHas padora o0y4yarommxcsaNed
[Tpopa®oTka KOHCIIEKTOB 3aHATHH, yueOHOI IUTEpaTyphl IO BOIpocaM K naparpadam,
rJ1IaBaM Y4eOHBIX U METOJIMYECKHUX IMOCOOMI, COCTaBICHHBIX MTPEI0IaBaTesIeM

1
OKO01; OKO02;
I1K3.2

Tema 2.2. Koncrpykuus
npudopoB
HeIoCpeCTBEHHOM
OLICHKH

Conep:xanue yueOHOTro MaTepuaJia

KoncTpykuusi npudopoB HenocpeAcTBeHHOM oueHKHU. [Ipubopsl
MarHUTORJIEKTPUUECKON cucTeMbl. [IpuHIun 1efcTBUS U YCTPOHCTBO MPUOOPOB
MarHUTORJIEKTPUYECKON CUCTEMBI. MarHuTO3JIEKTPUIECKUE aMIIEPMETPBI U
BOJIbTMETPBI. JlocTonHCTBa U HefocTaTkU. O0IacTh MPUMEHEHUS.

IIpubGopsI 31eKTPOMATHUTHOM cucTeMbl. [IpuHnun aeiictBusa. Y cTpolcTBO
3JIEKTPOMAarHUTHOIO H3MEPUTEIBHOTO MEXaHW3Ma. Bpamarommii MOMEHT. Y paBHEHHE
npeoOpa3oBaHusl. DIEKTPOMAarHUTHBIE aMIIEpMETPBI U BOJIBTMETpPhI. JlocTOMHCTBA 1
HepocTaTKku. O0IacTh MPUMEHEHUS

IIpudopsl 31eKTpOoAMHAMUYECKOH cucTeMbl. [IpuHIMNI JEHCTBUSA U YCTPOICTBO
3JIEKTPOIMHAMMYECKOr0 MEXaHU3Ma. AMITEPMETPHI U BOJIBTMETPHI

1
OKO01; OKO02;
I1K3.2




AIEKTPOIUHAMHUUYECKON CUCTEMBI. BaTTMETpBI 2JIEKTPOIMHAMUYECKON CUCTEMBI.
JocTouHcTBa u HeroctaTku. O61acTh IPUMEHEHUS.

IIpudops! peppoaunamuyeckoil cucrembl. [IpuHuMn neicTBUS U yCTPOMCTBO
(beppoAMHaAMUYECKOT0 MEXaHU3Ma. AMIEPMETPhI U BOJBTMETPHI (PeppOAMHAMUYECKOM
cucTteMbl. Bartmerpsl hepponmHamMuyeckoit cucteMbl. JIOCTOMHCTBA U HEIOCTATKHU.
OO6nacTh NpUMEHEHUS

IIpuGopsl BHINPAMUTENBHOM CHCTeMBbI. BrIpsiMuTenbHbIE TpeoOpa3oBaTeny.
YCTpoiCcTBO M IPUHIUI AeHCTBUA. Bpamraronuit MomeHT. [lorpenHocTi u criocoosl
UX KoMmIeHcauuu. J[OCTOMHCTBA M HEAOCTATKU. [[puMeHeHNE BBIIPAMUTEIBHBIX
npuOOpOB.

IIpudopsl TepMO3IeKTPHUYECKOI cHcTeMBbl. TepMo3IeKTprUecKrue Mpeodpa3oBaTeH.

Y CeTpoCTBO M MPUHLAIL AEUCTBUA. AMIIEPMETPBI U BOJIBTMETPBI TEPMOIIIEKTPUIECKOU
cucteMsl. JJocToMHCTBA M HEAOCTaTKH IpuOopoB. OO6IacTh NPUMEHEHUS

IIpudopsl 31eKTPOCTATHYECKOM CHCTEMBbI. Y CTPOMCTBO U NPUHIUI IEHCTBUS.
JocTtouHcTBa u HeoctaTku. O61acTh IPUMEHEHUs. DJIEKTPOCTATUYECKUE
BOJIBTMETPBI. ABOMETPbI. YCTPONCTBO U NPUHIMI AelcTBUA. lIpuHIMNMansHas
cxema. JlocrouHctBa u Hefoctatku. O6aacts npumeHenus. Ilopepka npudopos
HeINOCPEACTBEHHOM OLeHKH. DaKTOphl, BIMAIOIINE HA U3MEHEHUE XapaKTePUCTUK
3JIEKTPOU3MEPUTENBbHBIX MPUO0POB. Oneparuu, BeINoJIHsAEeMbIe IpH noBepke. [lopsaok
BBIIIOJIHEHNS TTOBEPKH.

CamocrosiTe/ibHasi padoTa o0yuamuxcsaNeS
[TpopaboTka KOHCTIEKTOB 3aHATHIA, y4eOHON TUTEpaTyphI IO BOIpocaM K maparpadam,
TJIaBaM Y9eOHBIX M METOJMYECKUX IMMOCOOMH, COCTABJIICHHBIX MTPETOIaBaTeIIeM.

Pa3znesa 3. M3mepeHne 3JIeKTPHYECKHX BEJIMYHH

40

Tema 3.1. U3mepenue
napamMeTpoB
IJIEKTPHYECKHX
CHUTHAJIOB

Conep:xxanue yueOHOro MaTepuaJia

H3mepenne napamMeTpoB 3JIeKTPUUECKHX CUTHAJIOB. CriocoObl U3MEpEeHUs
AIIEKTPUYECKUX CUTHANIOB. I3MepeHne CUrHaioB B LENsAX MOCTOSHHOTO U IEPEMEHHOTO
TOKa. MeTroauueckre NorpemHoCcTi. MeToibl U3MEPEHNH TOCTOSTHHBIX TOKOB U
HalpsDKeHUH. MeTo bl U3MEepeHU TOKOB IPOMBIIIUIEHHON YacTOTHI.
H3mepurenbHble TpanchopmaTopbl HanpsizkeHusi. OOnme ceenenus. Haznauenue,
NPUHLINI JeiicTBus, yerpoiicTBo. Kiaccuduxanus. I[orpemnoctu usmepeHui.
W3meputenbhblie TpaHchopmaTopsl Toka. OOmme cBenenus. Haznauenue, npuHIHI
nencTBus, yctporictBo. OcobeHHocTH paboThl TpaHchopmaTopoB Toka. [lorpentHocTr
u3Mepenuil. M3mepurensHeie TpaHchopMaTopsl MOCTOSHHOTO TOKA.

12

B ToMm 4ncJiie, 1a00paTOpHBIX padoT

2
OKO01; OKO02;
I1K3.2




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

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

JlabopaTopnasi paGora Ne 3. VccnenoBanue KOHCTPYKIUU U paOOThl H3MEPUTEIILHOTO
TpaHchopMaTopa HaNpsHKEHUS.

JlaGopaTopnas pa6ora Ne 4. Mzyuenue crnocoOOB pacUIMPEHHs HPEesoB
U3MEPEHUs] aMIEePMETPOB U BOJIBTMETPOB.

CamocrosiTeibHast padoTa o0yyarommxcsaNe6

[TpopaboTka KOHCIIEKTOB 3aHATHUH, yueOHOM JUTEpaTyphl IO BOIpOcaM K naparpadam,
rJIaBaM Y4eOHBIX U METOJANYECKHUX MTOCOOMIA, COCTABICHHBIX MTPETIOIaBaATENIEM.
[ToaroToBka Kk 1a00paTOPHBIM 3aHATHIM C UCIIOJIb30BAHMEM METOAMYECKUX
peKoMeHAalui npenoaasaress, ohopMIeHNE IPAKTUYECKUX padoT.

Tema 3.2. U3mepeHnue
napaMeTpoB
JIEKTPUYECKUX Lemnei

Coaep:xanue yueOHOro MaTepHaJia

HN3mepenne napaMeTpoB dJIeKTpHUUYecKuX neneil. l3Mepenue anekrpruyeckux
conpotusieHuit. Knaccuduxarus snekTpuueckux conpoTuBieHut. MeTozsl u
CpencTBa U3MEpEHUs: CONPOTUBIICHUNH. OCOOCHHOCTH U3MEPEHUI MaJIBbIX
conpotusiieHnii. KocBeHHbII MeTO (amMnepMeTpa-MUUIMBOIbTMETpA). HyneBoit meTo.
HN3Mepenue cpegHuX conpoTruBigaeHnil. Metoasl n3mepennil. KocBeHHbIN MeTOA
(amnepMmeTpa-BoabT™MeTpa). HyneBoit metoa. MetoJ HemocpeacTBEHHON OLEHKH
HN3mepenne conporuB/ieHns n30asiuuu. OcoOEHHOCTH U3MEPEHUS COITPOTUBIICHUS
n30isIIMK. M3Mepenne conpoTHBIIEHNS N30JISIIMM YCTAHOBKH, HE HAXOASILIENCS MO
HanpspkeHueM. M3mepeHue conmpoTUBIEHUS U30JISLUN YCTAHOBKHU, HAXOASIIEHCS O]
pabouuMm HampspkeHHeM. M3mepeHne conpoTHBIeHus 3a3emiieHusl. OCHOBHBIE OHSATHUS
U OIIpe/IeNICHHs], OTHOCAIIUECS K 3a3eMJIEHUI0. VI3MepeHre conpoTUBIIEHUS 3a3eMIICHUS
METO/I0M aMIlepMeTpa 1 BOJIbTMETpa. MI3MepuTenu CONpOTUBIEHUS 3a3€MJICHUS THUIIA
MC - 08; MC - 416

10

B ToMm unciie, 1200paTOpPHBIX padoT

Jladoparopnasi padora Ne 5. M3mepenne cpeTHUX COMPOTHUBICHUI OMMETPOM U
OJIMHAPHBIM U3MEPUTETBLHBIM MOCTOM.

JladopaTopnasi padora Ne 6. M3mepenne cOpOTHBICHUS N30T
AJIEKTPOYCTAHOBOK.

JladopaTopnasi padora Ne 7. 3mepeHne CONMpPOTHBICHUS 3a3EMJICHHS.

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

2
OKO01; OKO02;
I1K3.2




rjiaBaM y‘-IeGHBIX U MCTOAUYCCKUX HOCO6I/II>'I, COCTAaBJICHHBIX MTPCTIOAABATCIICM.
[ToaroToBka K J1aDOPaTOPHBIM 3aHATHSAM C HCIIOJIb30BAHUEM METOHYCSCKUX
pEeKOMeHIalui penoaaBaresis, 0hoOpMIICHHE TPAKTHIECKUX PadoT.

Tema 3.3. U3mepenue
HHJAYKTHBHOCTH,
€MKOCTH

Conep:kanue y4eOHOT0 MaTepuaJia

HN3mepenne nHAYKTUBHOCTH. OCOOEHHOCTU U3MEPEHUsI UHAYKTUBHOCTU. KOCBEHHBII
METO/1 U3MEPEHUSI MHAYKTUBHOCTU METO/I0M aMIlepMeTpa-BoJIbTMETpa. MeTton
CpPaBHEHU.

N3mepenue emkocT. OCOOCHHOCTH M3MEPEHHS eMKOCTH. KOCBEHHBII METOT
U3MEPEHUs] eMKOCTH METOJIOM aMIlepMeTpa-BoJibTMeTpa. Meron cpaBHeHUs. [Ipubopsr
HENOCPEJICTBEHHOMN OLEHKHU JUI1 U3MEPEHUsI eMKOCTU (MUKpOodapagoMeTphl)
HN3meputenbHubie MOCTBI. OMHAPHBIE MOCTHI TOCTOSIHHOTO TOKa. [|BOWHBIE MOCTBI
JUISl U3BMEPEHHUS MAJIbIX CONPOTUBIICHUA. MOCTBI NIEPEMEHHOI0 TOKA.

12

B Tom umnciie, 1abopaTopHbIX paboT

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

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

JlaboparopHasi padora Ne 10. M3mepeHue B3auMHON UHAYKTUBHOCTH MOCTOM
MEPEMEHHOTO TOKa

CamocrosiTeibHas padora o0y4yaommxcsaNed

[Tpopa®oTka KOHCIIEKTOB 3aHATHH, yueOHON TUTEpaTyphl IO BOIpocaM K naparpadam,
rJ1IaBaM Y4eOHBIX U METOJANYECKHUX MOCOOMI, COCTaBIEHHBIX MTPETIOIaBaTeNEM.
[TonroroBka K MPaKTUYECKUM 3aHSATHIM C UCIOJIb30BAHUEM METOJUYECKHUX

peKoMeH 1l npenoaasaresis, ohopMIIeHHE MPAKTHIECKUX padoT.

2
OKO01; OKO02;
I1K3.2

Tema 3.4. U3mepenne

Conep:xanue yueOHOTro MaTepHaJia

10




MOIIHOCTH, JHEPIHH,
4acToThl, (a3bl

H3mepenne mommnocTu. OOmme cBeaeHus. M3smepeHre MOITHOCTH B LIEHH
MOCTOSTHHOTO TOKA. DJIEKTPOAMHAMUYECKUN U PeppOIMHAMUYECKHI BATTMETPHI B IIETIH
NEPEMEHHOTO TOKa. MI3MepeHne ak THBHOM MOIIIHOCTH B IIETIH OJHO(A3HOTO
MIEPEMEHHOT0 TOKa. M3MepeHne MOIIHOCTH B TpeX(a3HbIX Lensx. M3MepeHne akTHBHOMN
MOIITHOCTH Llen# TpexgazHoro Toka. TpexdaszHeie BaTTMETphl. V3MepeHne MOIHOCTH
B Tpex(a3HbIX LEMAX C MPUMEHEHUEM N3MEPUTENbHBIX TpaHc(hopMaTopoB

H3mepenne yacToThl NepeMeHHOro Toka. OOmue ceeneHus. VM3mepeHune 4acToThl
ANEKTPOMEXAHUYECKUMU MpUOopamMu. DIEKTPOIUHAMHYECKU U (heppoAMHaMUYeCKU
4aCTOTOMEpPBI. DJIEKTPOMAarHUTHBIM YaCTOTOMEp. BBIIPSIMUTENBHBIN YaCTOTOMED.
[Tudpossie uactoTomepsl. O0mue cBeaeHus. lIpuHimn aecTBUsS u(POBHIX
yactoToMepoB. Kiaccudukaius 1Mo Ha3HAYEHUIO U OCHOBHBIM XapaKTepUCTHUKAM
AJIEKTPOHHO-CUYETHBIX 4acTOTOMEPOB. CepBUCHBIE, YHUBEPCAIIbHBIE U
crienanuzupoanubie DCY

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

CamocrosiTesibHas padora 00yyaromuxcsaNe9

[TpopaboTka KOHCIIEKTOB 3aHITHIA, y4eOHOH JIMTEpPATypPHI TI0 BOIpOcaM K maparpadam,
rJ1aBaM y4eOHBIX M METOJMYECKUX MOCOOUH, COCTaBICHHBIX MPenogaBaTeieM.
[ToaroroBka kK MPakKTUYECKUM 3aHATUSAM C UCIIOJIb30BAHUEM METOIMYECKUX
peKOMeHIalnii mpernoaaBarens, ohopMIeHHE MPAKTUYECKUX paboT.

OKO01; OKO02;
I1K3.2

Pa3nen 4. lludpoBsie mnpuOOpPHI M 3JIeKTPOHHO-JIy4YeBbIe HNpeodpa3oBaTean

Tema 4.1. Hudpossbie
H3MepHUTeJIbHbIe
npuodopsI

Conep:xanue yueOHOTo MaTepuaJia

Hudpossie n3mepureabubie npudopbl. OOmIMe cBeeHUs 0 HU(POBBIX MPHUOOPAX.
Konupytomue npeoOpaszoBatenu. DneMeHThl LU(POBBIX MprudopoB. Kitouu, ornyeckue
AJIEMEHTBI, TPUITEPBI, OTIOPHBIE DJIEMEHTHI, T€HEPATOPbI UMITYJIbCOB. AHAIOIO-
udpossie npeodpazoBatenu. O6mue ceenenus. ALIT naTepBan BpeMeHu — UppoBoH
koa. ALII nocrosinHOe HanpsikeHue — yactota. AL mopa3psiHoro ypaBHOBEIIMBaHUSI.
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.
M3MepuTeNbHbIE T€HEPATOPhl MMIYJIBCOB.

1
OKO1; OKO02;
I1K3.2
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CaMmocTosiTe1bHasi padoTa o0yuarommxcsaNel0

[IpopaboTka KOHCIIEKTOB 3aHATHH, y4eOHOM JIUTEPATyphI 10 BOIIPOcaM K maparpadam,
rjiaBaM y4eOHbBIX ¥ METOJANYECKUX TTOCOOMH, COCTABICHHBIX MPETIOIaBATEIIEM.
[ToaroroBka K MPaKTHYECKUM 3aHATHIM C HCIIOIB30BaHUEM METOINYECKUX
peKOMeH Al penoaasareis, 0hOpMIICHHE IPAKTHIECKUX PadoT.

Tema 4.2. JJIeKTPOHHO-
JIy4yeBble
npeodpazoBarein

Conep:kanue y4eOHOT0 MaTepuaJia

DJIeKTPOHHO-JIy4YeBble mpeodpa3oBatenu. Ocmniorpader. OOmye cBeaeHUs.

Y CTpoiicTBO AMeKTpOHHO-Iy4YeBoro ocuuiuiorpada. Ilonydenue uzoOpaxeHus HA
sKpane ocumiuiorpada. I'eHepaTopsl MUI000Pa3HOTO HANpPsHKEHHUA. Pexumbl paboThI
3IEKTPOHHO-TY4YEBBIX IMpeoOpazoBareneil. CrocoObl U3MEpEeHUs: aMILIUTYIbI
HaNpsDKEHUs, 4acToThl, capura (as. Ocummiorpadudeckue MeToIbl TPOBEPKU
anmapatypsl. Mcnonp30BaHue 3JIEKTPOHHO-JIYYEBbIX MPUOOPOB MJISi PEryIUPOBKU U
pOBEpKH paboOThl ycTpoiicTB u mpubopos CLIb

3JIeKTPUYECKUMHU MeToaMH. MeTobl NnpeoOpa3oBaHusl HEINEKTPUUECKUX BEIHMYUH
B aJekTpuueckue. [lapameTpuyeckne m TeHEepaTOpHBIE Mpeodpa3zoBaTen

CamocrosiTeibHas padora odyuarommxcsaNel 1

[IpopaboTka KOHCIIEKTOB 3aHATHH, y4eOHOH JIUTEPaTyphI IO BOIIPOCcaM K maparpadam,
rJIaBaM Y4eOHBIX U METOAMYECKHX TTOCOOMH, COCTAaBICHHBIX MPETIO/IaBaTEIIEM.
[ToaroToBka K MpakTUYECKUM 3aHATHIM C UCIIOJIb30BAaHUEM METOAMYECKUX
pEeKOMEeHAaNni penoaBarens, opopMIeHHE TPAKTHIECKUX padoT.

1
OKO01; OKO02;
I1K3.2

IIpomexyTouyHas aTTecTAlMA IK3aMeH B 3 ceMecTpe

12

Hroro

78

JI1 XapaKTepUCTUKH yPOBHS OCBOCHMSI yUEOHOI0 MaTepualla UCIOIb3YIOTCS CIEAYIOIUEe 0003HAYEeHNUS:
1. -o3HaKOMUTENBbHBIN (Y3HABaHHE paHee U3YUEHHBIX 00BbEKTOB, CBOICTB);
2. - pEeTIPOAYKTUBHBIN (BBITIOJTHEHUE IEATEILHOCTH 110 00pa3ily, HHCTPYKIIUHU HITH TTOJT PYKOBOACTBOM)

3.- HpOI[YKTI/IBHHﬁ (HJIaHI/IPOBaHI/Ie N CaMOCTOATCIIbHOC BBIIIOJIHCHUEC NCATCIBHOCTU, PCICHUC HpO6J’I€MHLIX 38.,[[21‘{)
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3. YCJOBUS PEAJM3ALMM TIPOTPAMMBLI  YYEBHOW
JUCHUIIIAHBI

3.1 TpeGoBanuss K MHHHUMAJBHOMY MAaTEePHATbHO-TEXHUYECKOMY
o0ecrne4eHn 1o

VYyeOHas HAUCHMIUIMHA peanu3yeTrcss B JIa0OpaTopuu  «JNEKTPOTEXHUKA
ANEKTPUUECKUE U3MEPEHUSD.

O6opynoBanne y4eOHOTO KaOMHETA:

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

O6opynoBanHOE pabodee MECTO MPETOIaBaTENIs;

Mertoauueckoe 0OOecCleueHHe MO0 AUCIUIUIMHE «DJICKTPUUYECKUE H3MEPEHHUSY,
PazgaTounslii  Martepuan Uit CTYJIEHTOB MO JUCHUIUIMHE «DJIEKTPUUYECKUE
U3MEPEHUSD;

Kommieke MeTonuecknx yka3aHuil AJisl CTYJI€HTOB-3a0YHUKOB;

IImakatsr;

yHUBEpCAJIbHbIE J1abOpaTOpHbIE CTEHIBI C HAOOPOM MakKeToOB IO Temaw,
HaTJISITHbIE TTIOCOOUS ¥ CTEH/IbI JJI BHITIOJIHEHHUS JIA0OPATOPHBIX padoT:

mut snektponutanus 13 (220B, 2kBT) B kommuiekte ¢ Y30, anekTpuyueckue
LIENU TEPEMEHHOTO TOKAa, OCHOBHBIE 3aKOHBI JJIEKTPOTEXHUKH, JBYIY4YEBOM
ociuiorpad, reHepaTopsl, BOJIbTMETphI; ctera tuna DMCOCHP.001 PO (1068);

crern tuna: OMBUCP.001 PD (1097); 17J1-03;

KOMIUIEKT Y4€OHO-METOIMUECKOM TOKYMEHTAIIUH;

TexHuyeckue cpencTBa 00yueHuUs:

KOMIIBIOTED C JIUIIEH3UOHHBIM ITPOTPaMMHBIM 00ECIICUCHHUEM.

3.2. UndopMannoHHOe o0ecnevyeHne peajn3auu MporpaMmmbl

Jlns  peanuzanuyd mporpaMmbl  OuOnMoTeuHbld  (oHI — oOpazoBaTEIbHOM
OpraHu3allid WUMEET T[IeYaTHble W/WIM DJIEKTPOHHBIE 00pa3oBaTelbHbIE U
nH(OPMAITMOHHBIE PECYPCHI, UCIIOJIb3yeMbIe B 00pa30BaTEIILHOM IPOIIECCE.

IlepeyeHb  peKOMeHAYeMbIX YUYeOHBIX M3JAaHMi, IOIOJHUTEJIbHOI
Jurepatypbl UHTepHeT-pecypcoB, 0a3bl JaHHBIX 0U0JIHOTEYHOTO0 oHIA:

3.2.1.0cHOBHBbIC HICTOYHHUKH:

OcHoBHas JuTeparypa

1 XpycraneBa, 3. A., DIEKTpOTEXHUYECKUE HU3MEpeHHs : yueOHuk / 3. A.
XpycraneBa. — Mocksa : KaoPyc, 2023. — 199 c. — ISBN 978-5-406-11997-6..—
TeKCT : 2JIeKTPOHHBINA //DneKTpoHHO- Oubimnoreunas cucrema BOOK.RU: [caiiT] —
URL.: https://book.ru/book/950473 . Pexxum noctyna: 9b6C «Book.ruy, mo mapoto

3.2.2. JlonoiHUTEILHAS JIUTEpaTypa

1.Kum K. K. CpencrBa aleKTpHUYECKHUX HM3MEPEHHM M WX TMOBEpKa: yueOHOe
nocoboue mis CIIO / K. K. Kum, I H. Anucumos, A. U. UypakoB. — CaHKT-
[TerepOypr: Jlans, 2021. — 316 c¢. — ISBN 978-5-8114-6981-9. — Tekcr:
MEeKTpOHHBIM  //  JlaHb:  snekTpoHHO-OMOMMoTeyHass  cuctema. —  URL:
https://e.lanbook.com/book/153944.— Pexxum noctyna: DBC «Jlanby, 1Mo maposro
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2.MenseneBa P. B. Cpenctea usmepenuii: yueOuuk / P. B. Mensenena, B. 1L
MenbnukoB; nog pea. P. B. Menseaesoii. — Mocka: KnoPyc, 2024, — 233 ¢. —
ISBN 978-5-406-13100-8. — URL.: https://book.ru/book/953743.— Pexum poctyma:
9bC «Book.ru», mo napoJto

3. CaenbeBa E.B. [luarHocTvka W HallaJka YCTPONCTB U TPHOOPOB IS
peMoHTa 000pyAOBaHUS IEKTPUUECKUX YCTAHOBOK U ceTel : yuebHoe nmocooue / E. B.
CaBenbeBa. — MockBa: YMI XIAT, 2023. — 116 c. — 978-5-907479-80-7. —
Tekct: osmexrponasnd // YMI| XIAT : o»nekrponnas Oubmmoreka. — URL:
https://umczdt.ru/books/1203/280408/ Pexum noctyna: b « YMII XK/[T», mo mapo:ro

4. XpycraneBa 3. A. DieKkTpoTexHUYeCKre u3MepeHus. Ilpaktukym: yueOHOE
nocobue / 3. A. XpycraneBa. — Mocksa : KuoPyc, 2022. — 239 ¢. — ISBN 978-5-
406-09642-0. — TekcT : AJNEKTPOHHBIN //DIEeKTpOHHO- OMOIMOTEYHAs CHUCTEMa
BOOK.RU:[caiiT|—URL: https://book.ru/book/943237. Pexum poctyma: ObC
«Book.ruy», mo maposto

S5.MIummapés, B. )., Merponorusa, craHmapTh3alds H TEXHHUYECKHUE
usMmepenus: yueonuk / B. FO. [lIummapés. — Mocksa : KnoPyc, 2023. — 469 c. —
ISBN 978-5-406-10965-6. — TekcT : 3JIeKTpOHHBIN //DNEKTPOHHO- OUOIMOTEUHAs
cucrema BOOK.RU:[caiit] — URL.: https://book.ru/book/947207. — Pesxxum aoctyna:
OBC «Book.ruy», mo mapoJto

3.2.3.1lepuoanyeckue u3IaHMsI:

I'azersi:

1.I'ynox

2. Tpaucnopt Poccun

KypHajubl:

1.Kene3Hoa0pOKHBIN TPAHCTIOPT

2.ABTOMAaTHKa,CBS3b,MHGOPMATHKA
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YUYEBHOUN

Kontposir wu

OLIEHKA

JUCHUILIAHBI

PE3YJIbTATOB  OCBOCHUA

y4eOHOM

MUCIUTLINHBI

OCYHICCTBILICTCA IIPCIIOAABATCIIEM B IIPOHCCCC IIPOBCACHUA TCOPCTHYCCKUX H

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

(TOATOTOBKYM KOHCTIEKTOB, COOOIICHHI W MPE3CHTAIIHHN ).

[TpoMexyTouHas aTTectanus B (popMe SK3aMeHa.

dopmMa U METObI

PesyabTarTnl KOHTPOJIA U
o0yuenus (Y,3, IToxka3aTe/in OLIEHKH Pe3yJIbTATOB OLICHKHU
OK/IIK, JIP) pe3yJibTaToB
00y4eHus
Ymerb:
OKO1; OK02; ITK3.2 | - npu0opsl U yCTPOICTBA I U3MEPEHUS | -pa3JINYHbIE BUJIbI
- IPOBOJIUTH MapaMeTpOB B 3JIEKTPUUYECKUX LENSAX U | YCTHOTO U
ANEKTPUYECKUE UX KJIacCU(pUKALIIH. MMCbMEHHOTO
U3MEPEHHUS - METO/Ibl U3MEPEHUS U CIOCOO0B UX OIPOCOB, OLIEHKA
apameTpoB aBTOMAaTHU3ALMH. BBITIOJTHEHUS
AIEKTPUYECKUX - METOJIMKY OIpe/ieNIEHUs IOIPEUIHOCTH | 1a0OpaTOPHBIX
CUTHAJIOB MPUOOPAMU | U3MEPEHUN U BIMSHUS U3MEPUTEIBHBIX | paboT

Y YCTPOMCTBAMH
PA3JIUYHBIX TUIIOB U
OLICHUBATh KA4ECTBO

pruOOPOB HA TOYHOCTh U3MEPEHHM.

MOJTYYEHHBIX
pE3yJIBTAaTOB
OKO1; OK02; ITK3.2 | - oOy4aronuiicsi Ha3bIBa€T U YKa3bIBAE€T | -pa3JIMYHbIC BUJIbI
npuodOpsI U | Ha3HaYEHUE MPUOOPOB U YCTPOUCTB JIJIsl | YCTHOTO U
YCTpOMCTBA JUISL | ©3MEPEHUS TapaMETPOB B MMCbMEHHOTO
U3MEPEHHUS ANEKTPUUECKUX LIETISIX; ONPOCOB, OLIEHKA
apameTpoB B | - IEPEUUCISAET METOIbI U3MEPEHUS U BBIIIOJIHEHHUS
AIIEKTPUYECKUX LIEMAX | CIIOCOOBI UX aBTOMAaTU3aLlUU; 71a00paTOPHBIX
17} UX | - IOSICHSET METOAMKY OIPEACIICHUS paboT
KJIaCCU(PHUKALHUIO; NOTPEIIHOCTY UBMEPEHUIA W BIUSHUS
U3MEPUTENBHBIX TPUOOPOB HA TOUHOCTD
V3MEPEHUMN
3HaTh!
OKO1; OK02; ITK3.2 | - oOy4aronuiicsi rpaMOTHO MPUMEHSET - OLICHKA
— METOJIbl U3MEPEHUsI | U3MEPUTEIIbHBIE IPUOOPHI U YCTPOMUCTBA | PE3YNIHTATOB
U CIIOCOOBI UX JUTSL ©3MEPEHUS TapaMeTPOB BBITIOJIHEHUH
aBTOMaTU3ALNH AIIEKTPUYECKUX CUTHAJIOB U JIA€T OLEHKY | Ja0OpaTOPHBIX
Ka4eCTBa MOJYYEHHBIX PE3YJIHTATOB. paboT
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OKO01; OK02; ITK3.2
— METOJIUKY
OIpeIeIICHUS
HOTPEIIHOCTH
U3MEpEHUl U BIUSIHUE
M3MEPUTEIbHBIX
npuOOpoB Ha

TOYHOCTh U3MEPEHHUI.

- IPOBOJIUTD BIEKTPUUECKUE U3MEPEHUS
napamMeTpPOB ANEKTPUUECKUX CUTHAJIOB
npubopamMu ¥ yCTpOMCTBAMU Pa3TMUHbIX
THUIIOB U OLICHUBATh KaYECTBO
MOJIYYCHHBIX PE3yJIbTaTOB

- OIICHKA
pE3yNIbTaTOB
BBITIOJTHCHAH
J1a00PaTOPHBIX
paboT
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S.NEPEYEHDb UCITOJIB3YEMbBIX METO/IOB OBYYEHUSA

5.1. TlaccuBHBIE: JEKIMH, OECEbI, OMPOCH], CAMOCTOSTENIbHAsI pad0Ta, TECThl, METO/
WUTFOCTPAIUA U METOJT IEMOHCTPAIIIA

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