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1 MACHOPT PABOYEN ITPOT'PAMMBI YYEFHOM JUCIIUILIAHBI

1.1 ObaacThr npuMeHeHus1 padoueil NporpaMmbl
Pabouass mporpamma yueOHoi mucuuruimabl OI1.05 Dnextpudeckue u3MEpeHUs

ABJIIETCS 4aCThI0O OCHOBHOH 00pa3oBaTeNbHOM MpPOTrpamMMbl - MPOrpamMMbl MOJATOTOBKHU
cnenuanuctoB cpeanero 3BeHa (manee — OIIOII-IIIICC3) B coorBercTBUM ¢ PI'OC s
cnenpaibHocTn  23.02.09  ABTromatuka W TeleMeXaHMKa Ha  TPAHCIOPTE
(>KeJIe3HOJOPOKHOM TPAHCIIOPTE).

[Ipu peanuzanuu pabodeil mTporpaMMmbl MOTYT HCIOJIB30BaThCA PA3IUUYHBIC
oOpa3oBaTeNbHbIE TEXHOJOTMH, B TOM YHCJIE JUCTAaHIMOHHbIE OOpa30BaTENbHBIC
TEXHOJIOTHH, FIEKTPOHHOE 00yUEHUeE.

Pabouas mnporpamma y4eOHOM JUCHMIUIMHBI MOXET OBITh MCIOJIb30BaHA B
npo(hecCHOHANBHOM MOATOTOBKE, NEPENOATrOTOBKE U MOBBILIEHUM KBalIU(pUKAIH
paboumx 1o npodeccusim:

OJEKTPOMOHTEp N0 OOCITYKMBAaHWIO W PEMOHTY YCTPONCTB CHTHAJIM3ALUH,
LEHTPATU3alnU U OJJOKUPOBKH.

1.2 Mecro y4yeOHoM nucuumiannbl B cTpykrype OOII-TITICC3:

[TpodeccnonanbHblil LUK, 001IETIPO(ECCHOHATBHBIE TUCIUIUINHBI.

1.3 Hean m 3amaum y4yeOHOH JMCHMILIMHBI - TPe0OBAaHHMS K pe3yJbTaTam
OCBOCHHS YUeOHOI JMCIUIIIUHBI:

1.3.1 B pe3yabTare 0CBOCHHS yueOHON JUCHUILIMHBI 00YUYaIOIIUICS JTOKEH

yMeThb:

- TPOBOJUTH SJEKTPUUYECKHE H3MEPEHUsl MapaMETPOB 3JIEKTPUUYECKUX CUTHAJIOB
npuOopaMu U yCTPOMCTBAMM PA3IUYHBIX TUIIOB U OLIEHHWBATh KAaueCTBO MOJIYYEHHBIX
pE3yNbTATOB.

3HATh:

— puOOPbI U YCTPOWUCTBA JIJIsl U3MEPEHUSI TapaMETPOB B AJIEKTPUUECKUX LIEMAX U
UX KJIacCU(PUKAIUIO;

— METOBI U3MEPEHHSI U CITIOCOOBI MX aBTOMATH3AIIHH;

— METOJMKY OIpEAETICHHUS MOTPEIIHOCTH M3MEPEHUN M BIMSHHE W3MEPUTEIBHBIX
MpUOOPOB HA TOYHOCTh U3MEPEHU.

1.3.2 B pesynbrare OCBOCHHS Y4eOHOM AUCHMILIUHBI OOYYaIOLIUMHCS TOJIKEH
c(OpMUPOBATH CIETYIOIINE KOMIIETECHIIUH:

-o0uue:

OK.01 BriOupaTh cnocoObl pemieHus 3agad NpopecCUOHAIBHON AESTENbHOCTH
MPUMEHHUTEIHHO K Pa3JIMYHBIM KOHTEKCTaM

OK.02 HMcnosp30BaTh COBPEMEHHBIE CPEJICTBA MTOMCKA, aHATU3a U MHTEPIIPETALlUN
uHbpopManuu W WH(DOpPMAIIMOHHBIE  TEXHOJOTMHM  JJIA  BBIMOJHEHHUS  3a]ad
poheCCHOHAIBHON JISITEIIbHOCTH



-npogecCHOHAIbHbBIE:

[1K 1.3TIpoBoauTh U3MEPEHHUSI TAPAMETPOB MPUOOPOB U YCTPONUCTB CUTHAIM3AIUH,
HEHTpAIU3aIU U OJJOKUPOBKHU.

[1IK 2.2 TlpousBoauth pa3z0opKy, COOPKY M PEryJIUpOBKY MPUOOPOB U YCTPONCTB
CUTHAJIM3ALUH, LICHTPAJIU3ALHUHA U OJIOKUPOBKHU

1.3.3 B pe3ynpTaTe OCBOEHHUS MPOTrpaMMbl y4eOHON JUCUUIUIMHBI peau3yeTcs
nporpaMMa BOCIMTAHUS, HampaBlieHHass Ha (OPMUPOBAHUE CICAYIONINX JIMYHOCTHBIX
pesyabsTaroB (JIP):

- JIP10 3abGoTtsmuiics o 3alMTe OKPYKAIOMIEW cpejbl, COOCTBEHHOW M UY>KOM
0e301acHOCTH, B TOM YHClie HU(PPOBOIA;

- JIP13 I'oToBHOCTH 00Yy4aroIIerocsi COOTBETCTBOBATh OXKHUJIAHUSAM pabOTOAaTEINeH:
OTBETCTBEHHBII COTPYAHUK, NUCLMUILUIMHAPOBAHHBIM, TPYAOJIIOOMBBIN, HAlIEJIEHHBIM Ha
JOCTH)KEHHUE TOCTaBICHHBIX 3a7a4, 3((PEKTUBHO B3aMMOJEHUCTBYIOIIUNA C YJIEHAMU
KOMaHbl, COTPYTHUYAIOUIUH C APYTUMH JIFOIbMU, IPOCKTHO MBICIISIIUN;

- JIP25 CnocoOHBIN K TEHEPUPOBAHUIO, OCMBICIICHUIO U JIOBEICHUIO O KOHEYHOM
pean3anuu IpeaaracéMblX HTHHOBALIUM;

- JIP27 TlposBisitoniuii CrocCOOHOCTH K HENPEPHIBHOMY pPa3BUTHIO B 00JIacTH
PO ECCUOHATIBHBIX KOMIETSHIINI 1 MEXIUCIUILTHHAPHBIX 3HAHU.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIAHBI

2.1. O0beM y4eOHOM ITMCHUILIMHBI U BU/IbI Y4eOHOH padoThI
Ounas popma o0yueHust

Buj yueOHoi1 padoThl O0bem yacoB

MaxkcumajibHasi ydeOHas HAarpy3Ka (Bcero) 86
Oobs13aTesibHAsI ayUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 64
B TOM YHUCIJIE:

Jlexuun 32
MPAKTHYECKHUE 3aHATUS 20
J1ab0paTOPHBIE 3aHATHS 12
CamocrosiTesbHast padoTa 22

Ipomesccymounas ammecmayus ¢ popme 3auema c oyenkoi (3 cemecmp)




2.2. TemaTnyeckuii IJIAH U coJepkaHue Y4eOHOH qucuunanHbi(ouHass popma 00yueHusi)

O0bem B | YpoBeHb 0CBOEHMS,
yacax (¢opmupyembIe
HaumenoBanue Conep:kanue y4yeOHOro MaTepuaia, IpakKTU4YecKue 3aHATHS, CAMOCTOSITeIbHAS
pa3esioB U TeM paboTa o0y4aommxcs o*IHai KOMIETCHIMH,
¢popma JIMYHOCTHBIE
00y4eHust pe3yJbTaThl
1 2 3 5)
Pa3zgen 1. OcHoBel HM3MepeHHH 12 1
Tema 1.1. BBenenne Coaepxxanue yueOHOIro MaTepuasa 2 OKO1; OKO02;
BBegenne. MecTo AMCUMILIMHBL B 00pa3oBaTeIbHOM Iporecce. MCTopruuecKre acleKThl. K 1.3, 11K 2.2
Posip muctMIIMHBI TPU  TEXHUYECKOM OOCITY)KMBAaHUHM CTAHLIMOHHBIX, IEPETOHHBIX, JIP 10, 12, 25, 27
MUKPOTIPOILIECCOPHBIX U AUATHOCTUYECKUX CUCTEM.
Camocmoamenvnas pavboma Nel 2
Ilpopabomka KoHcnekmog 3ansmuil, y4eOHOU Iumepamypsvl Ho 60Npocam K napazpagpanm,
21asam y4eOHvIX U MemooudeckKux nocooull, COCMasieHHbIX NpenooasamesieM.
Tema 1.2. OcHOBHbBIE Coaep:xanue yueOHOT0 MaTepHaJia 2 1
NOHATHSA H OcHOBHbBIE TIOHATHS W ONpeaeJIeHUs H3MepUTeJIbHON TexHuku. OOmue cBeneHus 0o OKO01; OKO02;
onpeaeJeHUus u3MepeHusx. IloctpoeHue cuctembl eAMHMIL H3MepeHuM.  EnuHumpl  (u3nueckux K 1.3, 11K 2.2
H3MEPHUTEJIbHOMI BenuuuH. CraHgapTu3auus. DTaJOHbBI U MEPbI AIEKTPUUYECKUX BEIMUYMH. ABTOMATH3ALUS JIP 10, 12, 25, 27
TeXHUKH u3MepeHuii. OCHOBHBIE  XapaKTEPUCTUKH  DIIEKTPUYECKHX CHUTHAJIOB M IIETIeH.
[TapameTrpuyeckne TpPEACTABICHUS NEPUOJUYECKUX  CHUTHAJIOB. KoappuunenTst
aMIUTUTYII U (DOPMBI. Koaddumnment momrHOCTH COSO. KommnekcHbie
comnpoTuBieHus. KauecTBo anekTposHepruu.
Camocmoamenvnan paboma No2 2
IIpopabomka koncnexkmos 3anamuii, y4eOHOU Tumepamypsl 0 60npocam K napazpagam,
271a8am y4eOHuIX U MemooudecKux nocooull, COCMasieHHbIX Npenooasamesie.
Tema 1.3. O0mme Conep:xxanue yueOHOT0 MaTepHaJia 2 1
cBeJeHus 00 O0mme cBeneHnsi 00 aHAJOrOBBIX M3MEpHTEJbHBIX npubopax. Kiacc TounocTH. OKO01; OKO02;
AHAJIOrOBBIX [lkana mnpubopa, yciaoBHble 0003HaueHUss Ha Heill.  TpeOoBaHuss Kk mpuOOpam, K 1.3, [IK 2.2
H3MepPHUTEJbHBIX npumenseMbiM B ycrpoiictBax CIb u cucrem JXXAT. Crpykrypa KOHCTpYKLUHU JIP 10, 12, 25, 27
npudopax JJIeKTpOMEXaHUYeCKuX mpubopoB. OOmME 5>IeMEHThl KOHCTPYKIHMH NPUOOPOB.
OCHOBHBIE TEXHUUECKUE XapaKTEPUCTUKU PHOOPOB
Camocmoamenvnas paboma No3 2

IIpopabomka koHcnekmos 3auamuti, y4eOHOU Tumepamypsl N0 60Npocam K napazpagam,

anaeam ylt€6Hblx U Memoou4ecKux l’lOCO6l/ll/7, COCmMaeeHHblX npenodaeameﬂejw.




Pa3nes 2. AHajioroBbie NMPHOOPHI 12 1
Tema 2.1. IIpuGopsl Conep:kanue y4eOHOT0 MaTepuaJia 2 OKO1; OKO02;
HeNoCpPeACTBEHHOM IIpuGopsl HemocpeaCTBEHHOW OleHKH. JIOCTOMHCTBA W HEIOCTaTKH NPHOOPOB IIK 1.3, 11K 2.2
OLICHKH HENOCPEACTBEHHOM oueHKH. [Ipubopsl HEMOCPECTBEHHON OIEHKHU, UCIOIb3yeMble MPHU JIP 10, 12, 25, 27

BBINOJIHEHUH paboT 1Mo TexHU4eckoMy oOciyxuBanuio ycrpoicts CLIb u cucrem KAT u

ANEKTPONUTAIOIIUX yCcTpoicTB. [Ipubopbl HEmocpeACTBEHHON OLIGHKH A M3MEpPEHUS

TOKa M HampspkeHHus. (CXxembl BKIIIOUEHHMS aMmIlepMeTpa U BoJbTMeTpa. Pacmmpenue

IIpEeAesioB aMIlepMeTpa npu u3MepeHun TokoB. IyHTel.  Pacmmpenue mnpenenos

BOJIFTMETpA IPU U3MEPEHUU HanpspkeHuid. J[00aBouHBIE pe3uCcTOpbl. MHOTONpeIeNbHbIE

IPUOOPHI

Camocmoamenvnas pavooma Ned 2

Ilpopabomka KoHcnekmog 3ansmuil, y4eOHOU aumepamypsvl Ho 60NpoOcam K napazpagam,

21asam y4eOHvIX U MemooudecKux nocooull, COCMasieHHbIX NpenooasamesieM.
Tema 2.2. Koncrpykuusi | Cogep:kanue yueOHOTo MaTepuaJia 6 1
npudopos 1. Koncerpykuus npuodopoB HeNnocpeCTBEHHOM OLICHKH. [TpuGopst OKO1; OKO02;
HeNnoCpeACTBEHHOM MarHUTORJIEKTpUYECKOM cucTteMbl. [IpuHumn gelctBus U yCTpoilcTBO mpubOpoB K 1.3, 11K 2.2
OLICHKH MarHUTO3JIEKTPUYECKON CUCTEMBbl. MarHuTO31eKTPUUECKUE aMIIEPMETPhI U BOJIbTMETPHI. JIP 10, 12, 25, 27

Jocrounctsa u HepocTaTku. OO0nacTh MPUMEHEHUS.

2. Ilpubopbl 3JIeKTPOMArHUTHOH cucTeMbl. [IpuHnun npeWcTBusA. Y CTPOMCTBO
ANIEKTPOMATHUTHOIO M3MEPUTEIBHOIO MEXaHMW3Ma. Bpamaromuii MOMEHT. YpaBHEHHE
npeoOpa3oBaHus. DJIEKTPOMAarHUTHBIE aMIIEPMETPbl M BOJBTMETphl. JlOCTOMHCTBA H
HepocTaTku. O0IacTh NPUMEHEHUS

3. IIpubopsl IEKTPOAMHAMMYECKON cucTeMbl. [IpuHIMI OEHCTBUS M YCTPOMCTBO
AEKTPOINHAMHYECKOTO MEXaHu3Ma. AMIiepMeTpsl " BOJIbTMETPBI
JJNEKTPOJAUHAMHUYECKOU  CHUCTEMBI. BarTMmeTpsl  3IEKTPOAMHAMUYECKON  CUCTEMBI.
JHocrounctBa u HegocTaTku. O0IacTh NPUMEHEHHUS.

4. Tlpu6Gopsl (eppormHamMuyeckoii cucremsbl. [IpuHIMD JIEHCTBHS U YCTPOMCTBO
beppoIlMHaMUYECKOTO MEXaHu3Ma. AMIEpPMETpPbl U BOJIBTMETPHI (peppoArMHAMUYECKOI
cucteMbl. BarTMmerpbl QeppoanHamMuuecKoil cuUcTeMbl. J[OCTOMHCTBA M HEIOCTATKH.
O6nacTh NpUMeHeHus

S.IIpubGopbl BBLINPAMHUTEIBHOH CHCTEMBI. BrimpsimutenbHble  peoOpa3zoBaTey.
YCeTpoicTBO M IPUHIUIT AecTBUS. Bpamarommii MomeHT. [lorpemHocTy u crnocoosl ux
KoMIeHcaluu. JlocronHcTBa U HerocTaTku. [IpuMeHeHe BIMPSAMHUTEIbHBIX TPUOOPOB.
6. IIpuGopbI TEPMOITEKTPUUECKOI CHCTeMbI. TepMOIIEKTPHUYECKUE TIPEOOPa3OBATEIH.
YCTpONCTBO M NPUHIMI ACUCTBHS. AMIEPMETPBl U BOJIBTMETPBI TEPMOIIEKTPUUECKON




cucTeMBbl. JJoCTOMHCTBA M HEAOCTATKH pUOOopoB. OO6IacTh MPUMEHEHUS

7. IIpuGoOpBHI 3JIeKTPOCTATHYECKON CHCTEMBbl. YCTPOWCTBO M NPUHLUIN JICHUCTBUS.
JocTtouncTBa u HepocTaTkd. OO0nacTh MPUMEHEHUS. DIEKTPOCTATUYECKUE BOJBTMETPHI.
ABoMeTpbl. YCTpPONCTBO U NpUHIMI AeicTBUs. [IpuHuunuansHas cxema. JloctomHCTBA
u Henoctatku. O6nacte npuMeHeHus. IloBepka npuGopoB HenmocpeaCTBEHHOH OLEHKH.
@DakTophl, BIUSIONINE HA U3MEHEHUE XapaKTEPUCTHK IJIEKTPOU3IMEPUTENbHBIX MPUOOPOB.
Onepanyy, BeINOIHSIEMbIE U TIOBEpKE. 1IopsAA0K BBIIOJHEHUS MOBEPKU.

Camocmoamenvnas paboma Ne5 2

Ilpopabomka koncnekmog 3ansamuil, y4eOHOU aumepamypsl N0 60Npocam K napazpagam,

2NA8aM YUeOHBIX U MEMOOUYeCKUX NOCOOUL, COCMABNIEHHbIX NPEeNn00aAsameeM.
Pa3znea 3. W3mepeHue 3JIeKTPUYECKHX BeJMYHUH 52
Tema 3.1. U3mepenue Coaep:xanue yueOHOro MaTepuaJia 2 1-2
napamMeTpos 1. U3mepenue mnapaMeTpoB JJIeKTPUYECKHUX CHTHaiIoB.  CrnocoObl u3MepeHUs OKO1; OK02;
3JeKTPHYECKUX JJIEKTPUUECKUX CUTHANIOB. M3MepeHHne CUrHajoB B LIENSAX HOCTOSHHOIO M IEPEMEHHOrO IIK 1.3, TIK 2.2
CHTHAJIOB TOKa. MeToquyecKre TOrPentHOCTd.  MeTOABl M3MEpPEHH MOCTOSHHBIX TOKOB H JIP 10, 12, 25, 27

HanpspkeHud. MeToabl U3MepeHU TOKOB IPOMBIIIJIEHHON YacTOTBI.

2. U3meputenbHbie TpaHchopMmaTopsl Hanpsikenusi. OOmme cBeneHus. Hasznauenne,

OpuHIUN  AedcTBus, yctpoiictBo.  Knaccudukaumsa.  Ilorpemnoctd  u3MepeHuil.

W3meputenbHbie TpancpopmaTopsl Toka. OOmme cBeneHus. Ha3HadeHue, TpUHIUT

neiictBus, yerpoiictBo. OcoOeHHOCTH paboThl TpaHchopmaTopoB Toka. [lorpemrHocTu

n3Mepenuii. M3mepurensHeie TpanchopMaTopsl MOCTOSHHOTO TOKA.

B ToM 4nciie, IPAKTHYECKUX M J1a00paTOPHBIX padoT 16

IIpakTuyeckasa padora Ne 1. O3HaKOMJIEHHE C YCTPOMCTBOM 3JIEKTPOU3MEPUTEIBHBIX
npuOOpOB.

IIpakTuyeckas padora Ne 2. O3HaKOMJICHHE C YCTPONUCTBOM M KOHCTPYKIIHEH TPHOOPOB
MarHUTORJIEKTPUUYECKON CUCTEMBI.

IIpakTnyeckas padora Ne 3. O3HaKOMIICHHE C YCTPOMCTBOM M KOHCTPYKIMEH MpruOOpoB
3JIEKTPOMArHUTHON CUCTEMBI.

IIpakTnyeckas padora Ne4 O3HaKOMIIEHHE C YCTPOMCTBOM U KOHCTPYKIMEW nMprOOpoOB
AJIEKTPOTMHAMHUYECKON ,(PeppOTMHAMUYIECKON U BRIMPSIMHUTEIIBHONW CHCTEMBI.
IIpakTuyeckas padora Ne 5. O3HakOMJIEHHE C YCTPOMCTBOM U KOHCTPYKLHEH
npruOOPOB TEPMODJIEKTPUUECKON U SJIEKTPOCTATHUECKON CHCTEMBI.

JlabopaTtopnas paGora Ne 1. [IloBepka TEXHUYECKOT O amrepMmerpa
MarHUTORJIEKTPUYECKONH CHCTEMBI.

IIpakTnuyeckass Ne 6. lccienoBanue KOHCTPYKIMH UM pabOThl HM3MEPUTENBHOTO




TparcopMaTopa HaMPSIKSHHUSL.
Jladoparopnasi pa6ora Ne 2. M3ydyeHue crnocoOOB pacHIMpEHUs MPEACIIOB H3MEPECHHS
aMIIEPMETPOB U BOJIBTMETPOB.

Camocmoamenvnas pabomaNo6

Ilpopabomka KOHCNEKMO8 3aHAmMUL, YUeOHOU TUmepamypsbl H0 8ONPOCAM K napazpagpam,
2nasam  Y4eOHviX U MemoOuyeckKux nocooOull, COCMABIEHHLIX NPenooasameem.
Iloocomoeéka K  npakmuyeckum 3aHAMUAM C  UCHOJb30BAHUEM — MemOOUUeCKUX
pexomeHnoayuil npenoodasamensi, Oopmienue npaKmuieckux pabom.

Tema 3.2. U3mepenue
napaMeTposB
JJIEKTPUYECKHUX Lemnei

Coaep:xanue yueOHOTro MaTepHaJia

1. U3MepeHue mnapamMeTpoB 3JIeKTPUYeCKUX menei. V3mepeHue siaeKTpUUECKUX
conportuBieHuil. Kinaccupukamus 3JeKTpUIECKUX CONMPOTUBICHUH. MeTOIBI U CpelcTBa
u3MepeHuss compoTuBiieHuH. (OcoOEHHOCTH M3MEPEHUH MaJbIX  COMPOTHBICHUH.
KocBennslii MeTo1 (amnepmeTpa-MuiinBosbT™MeTpa). Hynesoit meron.

2. U3mepenne cpeaHux conmporuBieHuid. Meroasl uzmepeHuil. KocBeHHBIH MeTOn
(amnepmeTtpa-BosibT™MeTpa). HyneBoit MmeTon. Meron HenmocpeaCTBEHHOM OLIEHKH

3. N3mepeHue conpoTuBieHUus: u30asiuuu. OCOOCHHOCTH U3MEPEHHS COMPOTHBIICHUS
n3omsauuu. V3sMepeHue CONpPOTHBIICHHs HU30JISILUU YCTAHOBKM, HE HAXOMSIIEHCS IOJ
HamnpspkeHueM. V3MepeHue COnpOTHBIIEHUS H30JSLUUUA YCTAHOBKH, HAXOJSALIEHCS MOA
pabounm HamnpspkeHueM. M3mepenue conpotuBiieHns 3a3emiieHus. OCHOBHBIE MOHATHS U
OIpENEICHUsA, OTHOCAIIMECH K 3a3eMieHur0. M3mepeHue CONpOTHUBIICHHS 3a3€MIICHUS
METOJIOM aMIlepMeTpa U BOIbTMETpA. M3mMepuTenn CONpOTHBICHUS — 3a3€MJICHHs THUIA
MC - 08; MC - 416

B Tom qyucJjie, ﬂaﬁopaTopme U IMPAKTHYCCKHUX paﬁoT

JlabopaTopnass paGora Ne 3. l3mepeHue cpeaHMX CONPOTHBIECHUNH OMMETPOM U
OJIMHAPHBIM U3MEPUTETBLHBIM MOCTOM.

JlabopaTopnasi paGora Ne 4. I13mepeHne COpOTUBIEHUS U30JILIUN JJIEKTPOYCTAHOBOK.
Jlabopartopnass  paGora Ne 5. l3MmepeHue  CONpPOTUBICHUS  3a3eMIICHUS
AIIEKTPOYCTaHOBOK

IIpakTuyeckasi pa6ora Ne 7.Pacuer CONMpOTHBICHUS 3a3€MIJICHHS JJIEKTPOYCTAHOBOK.

Camocmoamenvnas paboma Ne7

Ilpopabomka koncnekmog 3ansamuil, y4eOHOU aumepamypsl N0 60NPOCam K napazpagam,
2nagam  Y4eOHbIX U MemoOUdecKux nocooutl, COCMABIEHHbIX NPenooasamesnem.
Iloocomoeéxka Kk  npakmuueckum 3aHAMUAM €  UCHONb308AHUEM — MemMOOUUeCKUX
pexomeHnoayuill npenoodasamens, 0popmierue npaKmuyeckux pabom.

1-2
OKO1; OKO02;
K 1.3, 11K 2.2
JIP 10, 12, 25, 27

Tema 3.3. U3mepenue

Coaep:xanue yueOHOTro MaTepHaJia




HHAYKTHUBHOCTH,
EMKOCTH

1. U3mepeHue HHAYKTUBHOCTH. OCOOCHHOCTH M3MEPEHHUS HHIYKTUBHOCTH. KOCBEHHBIH METOT
U3MEPEHUS UHIYKTUBHOCTH METOJIOM aMIIepMeTpa-BoJIbTMETpa. MeTos cpaBHEHUSI.

2. U3mepenue eMkocTH. OCOOEHHOCTH M3MEpeHUs eMKOCTH. KOCBEHHBIH METOI W3MEPCHHUS
€MKOCTH METOJIOM aMmIlepMeTpa-BoJbT™MeTpa. MeTton cpaBHeHHsA. [IpubOopsl HemocpeaCTBEHHOM
OIICHKH TSl U3MEPEHMSI eMKOCTH (MUKpOdapaIoMeTphl)

3. U3meputenbHble MOCTBI. OuHApPHBIE MOCTHI MOCTOSIHHOTO TOKa. JIBOWHBIE MOCTBHI s
M3MEPEeHHS MaJIBIX COMPOTUBICHUH. MOCTBI IIEPEMEHHOTO TOKa.

B ToMm 4nciie, 1a00paTOPHBIX M NPAKTHYECKHUX PadoT

JlaGoparopuasi pabdora Ne 6. l3mMepeHue HMHAYKTUBHOCTH METOJOM aMIIEpMETpa U
BOJIbTMETpPa

IIpakTnyeckass padora Ne 8.Pacyer m u3MepeHue €MKOCTH METOJOM amIliepMeTpa
BOJIbTMETPa

IIpakTuyeckas padora Ne 9.Pacuer u usmepeHue B3aMMHONW MHIYKTUBHOCTH MOCTOM
nepeMeHHoro toka.Cxemal.

IIpakTuyeckas padora Ne 10Pacuer u u3mMepeHre B3aMMHON MHAYKTUBHOCTH MOCTOM
nepeMeHHoro toka.Cxema?2.

Camocmoamenvnas paboma No8

Ilpopabomka KoHcnekmog 3ansimutl, y4eOHOU TUmepamypsvl no 60NPOCam K napazpagpam,
2nagam  y4eOHbIX U MemoOUdecKux nocooull, COCMABIEHHbIX NPenooasamesnem.
Iloocomoexka Kk  NpPAKMUYECKUM  3AHAMUAM C  UCHOIb30GAHUEM — MEMmMOOUUeCKUX
pexomenoayull npenooasamens, 0Qopmierue npaKkmuyeckux pabom.

OKO1; OKO02;
IIK 1.3, 11K 2.2
JIP 10, 12, 25, 27

Tema 3.4. U3mepenue
MOIIHOCTH, JHEPT UM,
4acToThl, (pa3bl

Coaep:xanue yueOHOro MaTepHaJia

1. U3mepenne momuocTu. OOmHMe cBefieHus. M3MepeHne MOIIHOCTH B TIETIH IOCTOSTHHOTO TOKA.
ONeKTpOJMHAMUYECKU M (eppOoAMHAMHYECKH BaTTMETPhl B LENHM IEPEMEHHOI0 TOKa.
H3mepeHre aKkTUBHOH MOIMHOCTH B Ilenyd OJHO(GA3HOrO IEepeMeHHOro Toka.  l3mepenwue
MOIITHOCTH B Tpex(a3HbIX Hemsx. M3MepeHue akTUBHON MOIIHOCTH IIETIM TPeX(a3HOro TOKa.
TpexdasHeie BaTTMETPHI. W3mepeHne MOLIHOCTH B Tpex(a3HbIX LEMIX C NpPUMEHEHHEM
U3MEPUTENBHBIX TPaHCHOPMATOPOB

2. U3mepenme 4YacToThl mnepeMeHHOro Ttoka. OOmme cBeneHus. M3MepeHue YacTOTHI
3IIEKTPOMEXaHUYECKUMH  MPUOOpaMu. DJEeKTpOAMHAMHYECKU U (heppoaMHAMUYECKHUIA
4acTOTOMEPHL. JJIEKTPOMAarHUTHBIA yacToToMep. BompsmurensHelii yacroromep. Lludposeie
yacroromepbl. OOmme  cBefCHUSI. [lpuanmn  pelcTBUS  mH(POBBIX  YAaCTOTOMEPOB.
Krnaccugukanus [0 HA3HAYEHWIO W OCHOBHBIM XapaKTEPHUCTHUKAM 3JIEKTPOHHO-CUETHBIX
yactoTroMepoB. CepBUCHBIE, YHUBEpCAJbHBIE M crenuanuzupoBanubie OCY

3. MU3mepenme yriaa casura ¢as. OOmue CcBeneHUs. DNEeKTPOAUHAMUYECKUN U
bepponuHamMuyeckuil hazoMeTpbl. DJIEKTPOMArHUTHBIN (HazoMeTp.

OnekrpoHHble hazomerpol. Dazoykazarenn

1
OKO01: OK02;
TK 1.3, K 2.2
JIP 10, 12, 25, 27
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Camocmoamenvnas paboma No9

Ilpopabomka KOHCNEKMO8 3aHAmMUL, YUeOHOU TUmepamypsbl H0 80NPOCAM K napazpagpam,
2N1a8am Y4eOHbIX U MeMOOUHEeCKUX NOCOOUL, COCMABIEHHbIX NPEn00aAsameem.

Paznen 4. HludpoBbie npudOpHI M IJIEKTPOHHO-JIY4YeBble INpeodpazoBaTesn

10

Tema 4.1. ludposbie
U3MepHUTeJIbHbIe
npuodopbI

Conep:kanue y4eOHOT0 MaTepuaJia

1.ludpoBbie usMeputejbHble NpuOOpnbl.  OOmMe CcBeneHUS O MOHPPOBEIX MPHOOpPAX.
Komupyromme mnpeoOpazoBatenn. OneMeHTH IUQPPOBBIX mpuOopoB. Kirouwm, mormueckue
JJIEMEHTBI, TPHUITEPHI, ONOPHBIC D3JEMEHTHI, TEeHEpaTOpbl HUMITYJILCOB. AHaIOro-1udpoBkie
npeoOpazoBatenn. OOmue cBenenus. ALl wHTepBan Bpemenun — umdposoii kon. ALl
MIOCTOSIHHOE HanpsbkeHue — yactota. AL mopa3psaHOro ypaBHOBEILIMBAHMUS.

2. Hudpossie BoabTMeTpbl. CTpyKTypHas cxema 1HM(POBOro BoibTMETpa Tuna B7.
CrpykTypHas cxema udpoBoro yacroromepa. CTpykTypHasi cxema mudpoBoro ¢azomerpa

3. U3mepurenbHble reHepaTopbl. Krnaccudukanwsi  M3MEPUTENBHBIX  T€HEPATOPOB.
I'eneparopbl HHU3KOM YacTOThl. I'€HepaTOpbl BBICOKOW 4YacTOTHL. 3MepuTenbHBIE T€HEPaTOphI
HMITYJIbCOB.

Camocmoamenvnas pavoma Nel()

Ilpopabomka KoHcnekmog 3ansimuil, y4eOHOU aumepamypsvl Ho 60Npocam K napazpagpam,
21asam y4eOHuIX U MemooudecKux nocooull, COCMasieHHbIX NpenooasamesieM.

1
OKO01; OKO02;
IIK 1.3, 11K 2.2
JIP 10, 12, 25, 27

Tema 4.2. JDaeKTPOHHO-
JIyuyeBble
npeodpa3oBaTesu

Coaep:xanue yueOHOT0o MaTepHaJia

1. DJiekTpoHHO-/Ty4eBble Mpeodpa3oBatean. Ocuuwuiorpadel. OOIMe CcBeleHUS. Y CTPOHCTBO
ANIEKTPOHHO-Ty4YeBoro ociwuiorpada. IlomydeHne wu3zo0pakeHHs Ha 3KpaHe ocHuuIorpada.
I'eneparopel  mmiooOpa3HOTO  HampspDKeHWs.  Pexxumbl  pabOTBI  3IEKTPOHHO-ITYYEBBIX
npeobpazoBareieil. CrocoObl W3MEpeHHs AaMIUIUTYIbl HAMpPSKEHHs, 9acTOThl, caBura ¢as.
Ocmorpadguyeckie MeTOIbl MPOBEPKH ammapaTypbl. Vcmonbp3oBaHue 37MEKTPOHHO-ITYIEBBIX
MpuOOPOB TSI PETYIUPOBKHM W TPOBEPKH paboThl ycTpoiictB u mpubdopo CILIb
IEKTPUYECKMMH MeToaaMu. MeTojpl  MnpeoOpa30BaHUsl  HEINCKTPUYECKMX  BEJIWYMH B
anekTpudeckue. [lapamerpuueckue W TeHepaTropHble mpeoOpazoBarenu. OOoOIICHUE U
cUCTeMaTH3alMsa 3HaHUH. 3a4eT C OLEHKOM.

Camocmoamenvnas paboma Nel 1

Ilpopabomka koncnekmog 3ansamuil, y4eOHOU aUmepamypsl N0 60NPOCamM K napazpagam,
2nasam y4eOHuIX U Memoou4eckKux nocooull, COCMasieHHbIX Npenooasamesiem.

1
OKO1; OKO02;
IIK 1.3, 11K 2.2
JIP 10, 12, 25,27

[Ipome:kyTOUHas aTTecTAlMs : 3a4eT ¢ OLEHKOii B 3 cemecTpe

Hroro

86

Jis XapakTepUCTUKU YPOBHS OCBOCHMS yUeOHOT0 MaTepualia UCIOJIb3YIOTCS CIelyIomue 0003HaueHus:
1. -o3HakOMUTENbHBIN (Y3HaBaHUE PaHEe U3YUYEHHBIX 00BEKTOB, CBOMCTB);
2. - penpOIyKTHBHBIN (BBITIOJIHEHHE JCATENLHOCTH M0 00pa3sily, HHCTPYKIHU WITH MOJT PYKOBOJICTBOM)

3.- HpOHYKTHBHLIﬁ (HJIaHI/IpOBaHI/Ie " CaMOCTOATCIIbHOC BBIIIOJIHCHUEC NCATCIBHOCTHU, PCIICHUC HpO6HCMHLIX 33)13.‘-1)
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3. YCJIOBUA PEAJIN3AIIMA TIPOT'PAMMBI YYEBHOM JUCHUIIINHBI

3.1 TpeGoBaHuss K MUHHMAJIbHOMY MATePHAJIbHO-TEXHHYECKOMY 00ecre4yeHH 0

VYueOHast AMCHUIUIMHA peaJu3yeTcssi B JIa0OpaToOpusix IDJIEKTPOTEXHUKH, IIEKTPUUECKHX
U3MEPECHUM.

O06opynoBaHue yueOHOro KabuHeTa:

— MOCaJ0YHbIE MECTA MO KOJIMYECTBY 00YJaIOUIHXCS;

— pabouee MeCTO IpenoaBaress;

— METOJMUYECKUE MaTepUalbl 110 TUCIUILIINHE;

Texnuueckue cpeinctBa oOydeHuss pabouero Mecra IIpernojaBaTelisi:  KOMIIBIOTEPHOE
000pyZl0BaHUE, KOTOPOE JOJDKHO COOTBETCTBOBATh COBPEMEHHBIM TpPEeOOBaHUSAM O€301IaCHOCTH H
HAIEKHOCTH, MPEeIyCMaTpUBaTh BO3MOXXHOCTb MHOTO(YHKIIMOHAIBHOTO HCIOJIB30BaHHUA KaOWHeETa, C
LENbI0 M3YyYEHHUS COOTBETCTBYIOLIEH JAMCLMILUIMHBI, MYJIbTHUMEIUNHHOE 000pyAOBaHHE (IIPOEKTOpP H
IIPOEKIIMOHHBIN PKpaH WM UHTEPaKTUBHAs JOCKA), IOKAIbHAsI CETh C BBIXOJIOM B Internet.

HaunmenoBanue crnenuaabHOro MOMEUIEHMS: IIOMEUIEHHE JJIsl CaMOCTOSITENIbHON paloThl,
YuranbHelii 3a71. OCHALLIEHHOCTh: pabouee MeCcTo, KOMIbIOTEp (HOYTOYK) ¢ A0CcTynoM K cetu «VHTepHeT»
u O1OC.

HaumMeHoBaHue crienualbHOTO IOMEIIEHUs: yueOHast ayJUTOpUs JJIs IPOBEACHUS MPAKTUUYECKUX
3aHATUM, TPYNIOBBIX KOHCYJAbTALMH, WHIMBUAYAJIbHBIX KOHCYJIbTAllMM, TEKYIIEro KOHTPOJI,
IIPOMEXYTOUHOM aTTecrauuu, YdeOHas ayAUTOPHM, OCHAIIEHHbIE OOOpPYJOBaHHMEM U TEXHUYECKUMHU
cpeactBamu  oOyudeHus. OcHameHHOCTh: KowmriekT ydeOHOM wMebenn, HOYTOYK, TNPOEKIIMOHHOE
o0opynoBaHue (MyJIbTHMEIMHHBIA TPOSKTOP U IKPaH).

IlepeyeHb JTHIIEH3NOHHOTO M CBOOOHO PACIIPOCTPAHSAEMOr0 MPOrPAMMHOIO0 o0ecredeHHs :

Microsoft Office 2010 Professional Plus (ITaker mporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITaker mporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher)

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucsl DM1OC OpUIIC

IIpu u3yvyeHun IMCHUILIMHBI B (popMaTe 3J1eKTPOHHOT0 00y4yeHus ¢ ucnoan3zosanuem 10T

Heorpannuennasi BO3MOXHOCTh JocTymna odydaromierocss k DMOC u3 mo0oi TOYKH, B KOTOPOH
uMeeTcss JOCTYH K HH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHONW cetn «MHTepHeT» (nanee - ceTh
«MHTEpHET»), KaKk Ha TEPPUTOPUU OPTaHU3AIMH, TaK U BHE €e.

Hoctyn x cucremam BuaeokoHpepenicsszu DUOC (MoOunpHas U IEKCTOMHAS BEPCUU WIIH Ke
BeO-KIIMCHT).

3.2. UudopmannonHoe odecrieyeHue peaau3anuu NporpaMmmbl

Hns peanuzanmu nporpaMMbl OMOIMOTEUHBINH (QOHI 00pa3oBaTENbHONW OpraHU3aAIMH JOJDKEH
MMETh MeYaTHbIE U/WIIN 3JEKTPOHHBIE 00pa3oBaTeIbHble U MHPOPMAIIMOHHBIE PECYPChI, PEKOMEH1yeMbIe
JUIs1 UCTIOJIb30BaHMs B 00pa30BaTEIbHOM IIpOIIecCe.

ITepeyennb pexkoMeHayeMBbIX y4eOHBIX M3JaHUI, JONMOJHUTEIbLHON JuTepaTrypbl UHTEpHeT-
pecypcoB, 6a3bl JaHHBIX 0U0JAMOTEe4YHOr0 PoHIA:

OcCHOBHbBIE HCTOYHUKH:
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1. Xpennukos, A. 0., O6cnyxnBaHue aBTOMAaTUKH M CPEICTB HM3MEPEHUH JJICKTPOCTAHIIUN :
yuebHoe nocodue / A. F0. Xpennukos. — Mocksa : KnoPyc, 2026. — 326 ¢. — ISBN 978-5-406-14918-
8. — URL.: https://book.ru/book/958692

2.Xpycranesa, 3. A., DIEeKTpOTeXHIUYECKHE U3MepeHus : yaeOHuk / 3. A. XpycraieBa. — MockBa
: KnoPyc, 2025. — 199 ¢. — ISBN 978-5-406-14150-2. — URL: https://book.ru/book/956643

JlonoIHUTeIbHbIEe HCTOYHUKU:

3.Kum, K. K. CpeacTsa aekTprudecKkux U3MEepeHUi U UX TIOBEpKa : yueOHoe nocodue s cmo / K.
K. Kum, I'. H. Aaucumos, A. U. Uypakos. — Canxkr-IlerepOypr : Jlans, 2021. — 316 c. — ISBN 978-5-
8114-6981-9. — Texkcr : snexkTpoHHbId // JlaHb : 31eKTpoHHO-OMOMMoreunas cucrema. — URL:
https://e.lanbook.com/book/153944

4.Abaesa, JI. I'. OII 11 DnexTpudeckue uaMepeHus : Meroaudeckoe mocooue / JI. I'. AbaeBa. —
MockBa : ®I'BY IO «Y4eOHO METOOUYECKH IEHTP MO OOpa3OBaHUIO HA KEIE3HOJAOPOKHOM

Ttpancnopte», 2021. — 58 ¢. — Tekcer : anextpounsiit / YMIL XK/T : snextponHas Oubnuorexa. —
URL: https://umczdt.ru/books/1236/251384/

IMepuoanveckue U3T1aHNUS:
ABTOMAaTHKA, CBSI3b, UHQOPMATHKA
JKene3Ho1opOKHBIN TPAaHCIIOPT
Hayka u xu3Hb

Ilepeyennb npodeccHoHaIbHBIX 023 TaHHBIX U MH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnekrponnas wuH(popMmannoHHass oOpaszoBarenbHas cpema OpUIIC. - Pexum pocryma:
http://mindload.ru/

2. CIIC «Koncynsrant [Tmrocy - Pesxum nocryma: http://www.consultant.ru/

3. OBC Y4eObHO-METOIMYECKOro IEHTpa MO 0Opa30BaHMIO HA KEJIE3HOJOPOKHOM TPaHCIIOPTE
(OB YMII XK/T) - Pexxum poctyma: https://umczdt.ru/

4. OBC uznmatenscrBa «Jlanby»- Pexxum mocryma: https://e.lanbook.com/

5. 55C BOOK.RU- Pexxum goctyma: https://www.book.ru/
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YYEBHON

JUCHUILIAHBI

KOHTpOJII) N OLOCHKAa PC3YyJIbTATOB OCBOCHUA y‘{€6HOFO npeamMeTa OCYIICCTBILACTCS

IMpCIiogaBaTciicM B Imponecce IMIPOBCACHUA TCOPCTUUCCKUX,

1a00paTOPHBIX  3aHSATHUH,
(TOATOTOBKY COOOIICHHIA U TTPE3CHTAIIHN ).

[IpomexyTouHas aTTecTanus B GopMe 3a4eTa ¢ OLEHKOM.

MMPAKTUICCKUX )41

BBITIOJTHEHUS OOYYaIOIMUMHUCS WHAWNBUAYATbHBIX 3aJaHHAM

PesyabTaTnl 00yueHus

IMoka3aTeu OlleHKH Pe3yJIbTATOB

®opMa U MeTO/bI
KOHTPOJISl M OlleHKH

yCTPOMCTBAMHU Pa3IMUHbIX
TUIIOB U OIICHUBATH
KaueCTBO MOJIYYEHHBIX
pe3yJIbTaToB

OKO01; OKO02;

K 1.3, I1IK 2.2

JIP 10, 12, 25, 27

(v,3, OK/IIK, JIP) pe3yJbTaToB
o0yueHust

YMeTh:
- IIPOBOJIUTH - IpUOOPBI U YCTPOICTBA JIJIs1 U3MEPEHUS -pa3INYHbIE BUIBI
AICKTPUICCKUE 1apaMeTPOB B JIEKTPUUYECKHUX ETIIX U UX YCTHOTO U
WU3MEPEHHS TapaMETPOB KJIaCCH(UKAIUH. IMMCEMEHHOTO
AIEKTPUICCKUX CUTHAJIOB | - METOJIbI U3MEPEHUS U CITIOCOOOB UX OTPOCOB, OIICHKA
HpI/I60paMI/I nu aBTOMAaTHU3alnuu. BBIITOJIHCHU L

- METOJIMKY OTpeAeNeHUS OTPEUTHOCTH
W3MEPEHHUIN U BIUSHUS U3MEPUTEIBHBIX
npruOOpPOB HA TOYHOCTH U3MEPEHUH.

J1a00paTOPHBIX padOT

3HaTh:

npuOOpHI U YCTPOUCTBA
JUISL U3MEpPEHUs
apaMeTpoB B
ANEKTPUYECKUX LIEMSAX U

WX KJacCU(UKAIHIIO;
OKO1; OKO02;

K 1.3, TIK 2.2

JIP 10, 12, 25, 27

- 0Oyuaromuicst Ha3bIBAeT U YKa3bIBAET
Ha3Ha4yeHHe MPUOOPOB U YCTPONUCTB AJIs
U3MEPEHHUS TIapAMETPOB B JIICKTPUYECKUX LEIIAX;
- IEPEUNCIISIET METO/Ibl U3MEPEHHUS U CIIOCOOBI
UX aBTOMaTHU3aLlHH;

- IOSICHSIET METOJUKY OIIPECICHUS
MIOTPELTHOCTH U3MEPEHUN U BIMSHUSA
M3MEPUTENIbHBIX TPUOOPOB HA TOUHOCTD
U3MEPEHUI

-pa3nuYHbIC BUABI
YCTHOTO U
MUCEMEHHOTO
OIIPOCOB, OIIEHKA
BBITIOJTHEHUS
ab0paTOPHBIX paboT

— METOObI I/IBMCpeHI/Ifl nu
CIIOCOOBI UX
aBTOMAaTHU3allnun

OKO01; OK02;

MK 1.3, 11K 2.2

JIP 10, 12, 25, 27

- 00yyaromuiics rpaMOTHO IPUMEHSIET
U3MepUTENbHBIE TPUOOPHI M YCTPOHCTBA IS
M3MEPEHUS TTApaMeTPOB DIIEKTPUIECKUX
CUTHAJIOB U JJaeT OLIEHKY KauecTBa MOJYyYEHHBIX
PE3yJIBTaTOB.

- OIICHKA PE3yJIbTaTOB
BBITIOJTHEHUH
1ab0paTOPHBIX paboT

— METOIMKY ONpPEEICHUS
MOTPEIIHOCTH U3MEPEHUI
U BIIMSIHUE
M3MEPUTENIBHBIX
MpUOOPOB HA TOYHOCTH
U3MEPEHUM.

OKO01; OKO02;

IIK 1.3, IIK 2.2

JIP 10, 12, 25, 27

- IPOBOAUTH JIEKTPUUECKHE U3MEPEHUS
[IapaMeTPOB DJIEKTPUYECKUX CUTHAJIOB
npuOopaMu U YCTPOHUCTBAMU Pa3IMYHBIX TUIIOB
Y OLICHUBATh Ka4€CTBO MTOJIY4YEHHBIX
pE3yJIbTaTOB

- OIICHKA PE3yJIhTaTOB
BBITIOJTHEHUH
7a00paTOPHBIX paboT

14



S.JIEPEYEHD UCITOJIB3YEMbBIX METO/IOB OBYYEHUA

5.1. ITaccuBHBIE: JIEKIUH, MPAKTUYECKUE U JIaDOpaTOPHBIE PAOOTHI.

5.2. AKTUBHBIE U UTHTEPAKTUBHBIE: KOHKYPC MPAKTUYECKUX PadoT.
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