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1. OBIIIASI XAPAKTEPUCTHUKA PABOYE ITIPOT'PAMMBI YYUEBHOM
JUCHUIINHBI «JIJEKTPUYECKUE U3MEPEHUS»

1.1. O6sacTs npuMeHeHns pado4del MPOrpaMMal

PaGouas mporpamMma yd4eOHOM AHUCIMIUIMHBI «DNEKTPHYECKHE H3MEPEHUS» SBISETCS
YacThIO OCHOBHOHM oOpasoBarenbHOU mporpammel B cootBerctBHH ¢ DPI'OC CIIO 1o
cnenuanbHocTd  08.02.09 MoHTa, Hamangka M 9KCIUTyaTallMs 3JIEKTpooOOpyHOBaHHS
TIPOMBIIUICHHBIX M TPaXTAHCKUX 3JaHUH, YTBEPXKICHHOIO IpHUKa3oM MHHHCTEPCTBA
obpa3zoBaHusS ¥ Haykd Poccumiickoit ¢enmepammu ot 23 sHBaps 2018 r. N 44 ykpynHeHHOH
rpynnsl noarotoBku 08.00.00 TexHuka 1 TEXHOJIOTHS CTPOUTENBLCTBA.

1.2. MecTo TMCHHUILIMHBI B CTPYKTYPe OCHOBHOMH 00pa30BaTeIbHOM IPOrpaMMbl:

VuebHast AuCUMIUIAHA «ODJEKTPHYECKHE H3MEPEHUSA» SBISETCS O00S3aTEeNbHOM YacThIO
001menpodecCHOHATPHOTO IMKJIa IPUMEPHOH OCHOBHOM 00pa3oBaTelIbHOM IIpOrpaMMEI B
cootBercTBHE ¢ ®I'OC mo cmemuanbHOocTH 08.02.09 MoHTax, Hanmaaka M IKCILIyaTalus
3JIEKTPOOOOPYAOBaHHMS IPOMBIILIEHHBIX U I'PAXXIAHCKUX 30aHUMH.

VuebHas gucnmiuiiHa «ONEKTpUYECKHe HU3MepeHus» obecneunBaeT (OpMHpPOBaHUE
Npo(ECCHOHANBHBIX M OOLIMX KOMIIETeHIMA 1o BceM BuaaMm fesrensHocTH PI'OC mo
CIELUATBHOCTH 08.02.09 MonTax, Halangka H SKCILIyaTalus 3NIEKTPO0OOPYIOBAHUS
OPOMBIIUIEHHBIX W TpaxkaaHckux 3maHuid. Ocoboe 3Ha4YeHHE [UCHWIUIAHA HMEET IIpH
¢dopmuposanum u pazsuturn OK01-OK07, OK(09-OK10.

1.3. lless 1 miIaHHpyeMbIe Pe3yJIbTAThI 0CBOCHHS JHCIHILIHHDI:

Kon YMeHus 3HaHUA
1K, OK
[IK 1.1- | ¥YmeTn: 3HaTh:
1.3, | - cocTaBmaTh H3MEPHTENHLHEIE - OCHOBHBIE METOJIBI H CPEJICTBA H3MEPEHHS
K 2.1- | cxemsr; SIEKTPHUECKMX BETHYIHH;
2.3, | - BEIOMpATH CPE/CTBA H3MEPEHUH; | - OCHOBHBIE BH/IBI H3MEPHTENBHBIX
IIK 3.2 | - y3MepsTh ¢ 3aJaHHOM TOYHOCTHIO | MPEOOPOB U MPHHIMIEL UX PaGOTHL
[IK 4.2, | pasnuuHbBIe SMEKTPOTEXHUYECKHE | - BIMSHAE H3MEPUTENLHEIX IPHOOPOB Ha
1IK 4.4, | pemuunnsr; TOYHOCTH H3MEPEHHS;
IIK'5.2 | - onpenensaTs 3HaYeHHE - IIPHHIMIIE ABTOMATH3AIUA H3MEDPEHHIA;
W3MepAEeMO BETMYHHEL U - YCIIOBHBIE 0603HAYEHNS H MADKAPOBKY

OKO1- | moxasaTemu TOYHOCTH H3MEPEHHiL; | H3MEPEHHI;

OKO07, - Ha3Ha4YeHHE U 06JIaCTh IPUMEHEHHS

OKO09- HU3MEPHUTENBHBIX YCTPOHCTB.
OK10




2. CTPYKTYPA M COJEP)KAHUE YYEBHOMN TACTIUILINHBI

2.1. O6beM y4eOHO THCHUILIMHBI M BHAbI y4e0HOoH paboThI

Bup yueOHoi# padoTsI

O0BeM yacoB

O0beM 00pa3oBaTeIbHOM NPOrpaMMbI 54
4
CamocrosiTenbHas paboTa
. 50
CymMmapHas y4eOHasi HAarpy3Ka BO B3aHMO/eiiCTBHH C IIPeNoJaBaTe/ieM
B TOM YHCJIE:
TeopeTudeckoe oOydeHue 34
nabopaTopHBIE 3aHATHS 6
IPaKTUYECKUE 3aHATUSL 6
KOHCYJIbTalluX 4

[TpoMexxyTouHas arTectamus B popme quddepeHnIpOBAHHOIO 3a4€Ta




2.2. TemaTH4YeCKHH ILUIAH H COAepKaHNe Y4eOHOH MU CIHIIMHbBI

HaumenoBanue Copepxanue y1eGHOro MaTepuaja 1 GopmMbl OpraHu3auuy JesiTeTbHOCTH Oobem Koab1
pa3esioB U TEM o0y4aomuxcst B Yacax KOMIIeTeHIHi,
' ¢opmMupoBaHuio
KOTOPBIX
crocodcTByeT
3JIeMEHT
NPOrpamMMbI
1 2 3 4
OI1.07 DekTpUYecKHe H3MEPEHUs 54
Beenenne O611as XapaKTePUCTHKA JUCIUIUIMHEL, €€ IEIH U 3a/1a4d, MECTO H POJIb B CHCTEME OK1-OK7, OK9-
monyJaeMbIx 3HaHui. CBs3b C JpyrHMM yueOHbIMH AucumrUiiHamu. Kparkuit 2 OK10.
HCTOpHYECKHI 0030p pa3BHTHS METPOJIOrHH. IIpHopuTeTHbIC HalpaBIeHUs HAyKd
M TEXHHKH B 00nactd Merponorud. CTpyKTypa METPOJIOTHYECKOro 00€CIeUCHHsI
HA3MEPEHUH.
Pasnest 1. OCHOBHBIE CBE/ICHHSI 0 METPOJIOTHH, H3MEPEHHSX H CPEICTBAX H3MEPEHMH. 12
Tema 1.1 Copep:kanue y4e0HOro Marepuaa 2
M3mepenus pusugeckux | Gusnueckne CBOMCTBA M BEMUYUHEL. MexIyHapoaHas CUCTEMA EIMHULL. OcHoBHBIE I[IK 1.1-1.3,
BeJIMYHH XapaKTepUCTHKH U3MepeHHi. Buiel n3mepenuii. OCHOBHBIC METO/BI H3MEPEHHH. K 2.1-2.3,
CpencrBa HW3MepeHHi. OJEMCHTapHbIE CpEiCTBa H3MepeHui. KoMmiekcHbie 2 [IK 3.2
CpeAcTBa U3MEPEHUH. [1K 4.2, 11K 4.4,
= = IIK 5.2
B Tom qHcJie, NPAKTHYCCKHX 3aHATHH H naﬁopampnux JaHATHH -
He npenycMOTpeHEI - B
CamocrosiTeJbHast padoTa o0y4aommxcst - %Ili%lg_glé(l)z)’
Tema 1.2 OcHOBbI Copep:xaHue y4e0HOro MaTepuaJa 6 IIK 1.1-1.3,
HOPMHPOBaHHS [IOrpelHOCTH pe3yJibTaTa W3MEPeHHH, CPEeICTB H3MepeHUH. AOCOIIOTHBIE, [IK 2.1-2.3,
NapaMeTpoB TOYHOCTH. | OTHOCHTEJBHBIC H IPHBEICHHBIE IOTPEMHOCTH. IlorpemmHocTH mo xapakrepy I1IK 3.2
mposiBeHHs. 1IpeicTaBlieHHe pe3ylbTaToB M3MepeHUd. lIpaBuia OKpYyrJICHHSA 4 [IK 4.2, 11K 4.4
PE3yJIbTaTOB M IOTPEIMHOCTEN H3MEPEHHH. [IK 5.2
Kimacchl TOYHOCTH CpPEACTB H3MEpEHHH. XapakTepHble CIy4ad BBIYUCICHUS
IOIPEIMHOCTEN CPEACTB M3MEPEHHIHA. OK1-0OK7,
B ToM uHc/e, NPAKTHYECKHX 3aHATHH H Ja0OPATOPHBIX 3aAHATHI 2 OK9-OK10.
[IpakTrueckoe 3ausTre No 1.BrIurciienue morpemHocTel cpeICTB H3MEPEHHH. 2




CamocTosiTeIbHASA paGOTa oﬁyqammnxcﬂ

Tema 1.3 Buasl Copnep:kaHae y4e0HOro MaTepHaJia 4 IIK 1.1-1.3,
n3Mepenmuii VICKIIIOUEHHEe CHUCTEMAaTHUECKUX IIOTPENIHOCTe W3 Ppe3yJbTaToOB HaOIIONECHUA. I[IK 2.1-2.4,
[IpsiMble OJHOKpAaTHBIE H3MEPEHHs C TOYHBIM ONEHMBAHHEM IIOTPELIHOCTEH. IIK 3.2-3.4,
Onpejenenre HHCTPYMEHTAJIBHOM COCTAaBJISIOEH MOrPEITHOCTH H3MEPEHHUS. IIK 4.1, 11K 4.2
JIuHeliHbIe KOCBEHHBIE H3MepeHus. HenmHelHbIe KOCBEHHBIC H3MEPEHHS IIK 5.1
B ToM uHcJIe, NPAKTHYECKHX 3aHATHI H Ja00PATOPHBIX 3aHATHIH 2 8&1601{7’ OKO-
[MpakxTrueckoe 3aasTue Ne 2. OnpeielieHie HHCTPYMEHTAIBHON COCTaBIIAIOIICH 5
IIOTPENTHOCTH U3MEPEHHSI.
CamocrosTeIbHAsI padoTa 00y4aromuxcst -
Pasgea 2. CpeacrBa n3MepeHHii 3J1eKTPHYECKUX BeJIHYHH 18
Tema 2.11Ipudops! Aas Copep:xaHue y4e0HOro MaTepHasia 6 K 1.1-1.3,
H3MepeHHs VaMepeHne HanpsoKeHus. V3MepeHue epeMEHHOT0 HAPSDKEHHUS B TOKa. K 2.1-2.3,
HANPSUKEHHs], CHJIBI Ko/IM4ecTBEHHBIE COOTHOLICHHS MEXKy Pa3IAYHbIMU 3HAYCHUIMH psJia IIK 3.2-3.3,
TOKa, CONIPOTHBJICHHS. pacnpoCcTpaHEHHBIX CUTHAJIOB. K 4.1 5 I1IK 4.3
JIIeKTpoMEXaHHYECKHEe PUGOPBL. MarHHTOIIEKTPUIECKHE IPUOOPEI C IIK 5.1
npeo6Gpa3oBaTeNIIMK EPEMEHHOTO TOKA B HOCTOSHHBINH. MeroMmeTpel, 4 OK1-OK7, OK9-
M3MEPHUTENH COMPOTHBIIECHHS H30JISIHH. OK10
Krnaccugukanus 3JIeKTPOHHBIX BOIBTMETPOB. CTPYKTYPHBIE CXEMBI aHAJIOTOBBIX
BOJITMeTpOB. [IpHHIMI paGoTH! H(PPOBEIX H3MEPHTENIBHBIX IIPHOOPOB.
B ToM uHC/Ie, NPAKTHYECKUX 3aHATHIl H 1a00PATOPHbLIX 3aHATHH 2
Jla6oparopHoe 3ansTue Ne 1. i3MepeHne CONPOTHBICHHS 3a3€MIICHHS,
COIIPOTHBJICHHS H30JSIIMH. V3MepeHre COMPOTHBIICHHS 3a3E€MIICHHUA
3JIEKTPOYCTAHOBKH. VI3MepeHHe CONPOTHBIICHHS H30SAIMH MEX/Ty (hasamu i 2
¢azamu Ha Kopryc Tpex(}a3HOro aCHHXPOHHOTO AJIEKTPOBUTATENI.
CamMocrosiTeIbHAS Pad0oTa 00y4alomuXcsl -
Tema 2.2TexHuka Copaep:xxanue y4e0HOro MaTepHaJjia 6 IIK 1.1-1.3,
H3MepeHHs HaNpsKeHus | [Jopsok BeIGOpa npubopa. IIpsiMoe H3MEpeHHe CHIIbI TOKa. Vi3MepeHue CHIlbl TOKa 1K 2.1-2.3,
H TOKa KOCBEHHBIM METOJIOM C IIOMOIIBIO 3IEKTPOHHBIX BOJILTMETPOB. OCOOEHHOCTH 2 11K 3.2-3.3,
M3MepeHHUs] MaJIBIX HalpsOKEHMH ¥ CHIIBI TOKOB. [ToBepKa CpesicTB H3MEpEHHUH. [IK 4.1, 11K 4.3
B TOM uHcie, NPAKTHYECKHX 3aHATHI H J1a00paTOPHbIX pabor 4 IIK'5.1




[Mpaxtuueckoe 3aastue Ne 3. PacueT mryHTOB U JOOABOUHBIX CONIPOTHBIICHUN OK1-0OK7,
JlaGopatopHoe 3ansarme Ne 2. IloBepka IIMTOBBIX 3JICKTPOHU3MEPUTEIIBHBIX OK9-OK10
npu6opos. CocraBieHne IOBepodyHOH cxembl. OOpaboTka — pesynbTaToB
U3MEPEHHM. 4
CamocTosTejbHas padoTa 00y4aromuxcs
Copepxxanne yaeOHOro MaTepuasa 6 IIK 1.1-1.3,
V3MepeHHne CONPOTHBIIEHH  OMMETPOM H METOMMETPOM, OJMHAPHBIM U IBOHHBIM 1K 2.1-2.3,
MOCTOM, THIIBI YCTPOMCTBA M KOHCTPYKTHBHBIE OCOGEHHOCTH METOMMETPOB. IIK 3.2-3.3,
Tema 2.3 Ocobennocrn | VI3MepeH#e eMKOCTel ¥ HHAYKTHBHOCTEH. MepbI 6e30aCHOCTH P H3MEPEHHH 6 11K 4.1, 11K 4.3
H3MEpEHHsl MATbIX, COIPOTHBIIEHUHN DIEKTPHIECKHX LETIEH. IK 5.1
cpeAHHX B 00JILIIHX OK1-OK7,
CONPOTHBJICHMIA OK9-OK10
B ToM 4HcIe, NPAKTHYECKHX 3aHATHI H 1a00PATOPHBIX 3aHATHI 5
He npemxycMOTpeHbI -
CamMocTrosiTeJibHAsE padoTa 00y4arouUXCcst -
Paznen 3 PagnonsmepuTteibHbIe NIPHOOPHI 10
Tema 3.1 IIpuGopsr gasn | Cogepkanue y1e0HOro MaTepHalia 10 K 1.1-1.3,
H3MEPCHHS aCTOTLI U O6mme cBemeHus o reHeparopax. VsmeputenbHble LC - remepatopel. RC — 1K 2.1-2.3,
¢popMbI CHrHAJIOB. reHepaTropsl. YNpPOIIEHHAs CTPYKTypHas CXeMa yHHBEPCaJIbHOTO ocnmuiorpaga. 1IK 3.2-3.3,
O6mue cBegeHHs 00 H3MEpEeHHEe YacTOTHl M BpeMeHH. [IpuHuum neicTBUs 1K 4.1, IIK 4.3
pesoHancHOro merona. I'erepomuHHBI MeTOA. IIpuHIMN AeHCTBHA U poOBOTO 8 K 5.1
yacrotomepa. IlomaTtue ¢assi u (aszoBoro cusura. llugposbie (pasoMeTpsL OK1-OK7, OK9-
MHuKpOnpoLecCOpHBIE (a30METPEL. DIEKTPOJUHAMUIECKHE BATTMETPBL. OK10
B ToM uHcJe, NPAKTHYECKHX 3aHATHH H JIA00PATOPHbIX 3aHATHH 2
JIla6opaTopHoe 3ausTre Ne 3. 3MepeHue akTHBHOM MOIIHOCTH, HOTpeOIseMOi )
Harpy3Kou.
CaMocTrosiTeJIbHAsI padoTa 00y4aromuxcst
Pa3znen 4 Msmepenne HeIEKTPHYECKHX BeTHIHH 6
Tema 4.1 IlepBuunbie | Copeprxanne y4e0HOro MaTepuaJia 2 IIK 1.1-1.3,




JJIeKTPHYECKHE JIOCTOMHCTBA ~ DIEKTPUYECKAX METOJOB  H3MEPEHUS  HEIJIEKTPHIECKHX IIK 2.1-2.3,
npeodpazoBaTeu BEJIMYMH. Knaccuguxanus napaMeTpHIECKHX npeobpa3oBarene u IIK 3.2-3.3,
YYBCTBUTENIBHBIX 3JIEMEHTOB (marunkoB). CYETYMKH pacxo/1a 3JIeKTPOIHEPTUH IK 4.1, 11K 4.2
B ToM uHcJe, NPAKTHYECKUX 3AHATHI 1 1a00paTOPHBIX 3aHATHIH - IIK 5.1
He npexycMOTpeHBI = OK1-OK7,
OK9-OK10
CamocTosTeanHasi padoTa 00y4yaromuxcsi -
Tema 4.2. Copep:xanue yueOHOro MaTepuaJia 4 IK 1.1-1.3,
DJIeKTPpOMEXaHHYECKHE, [IpuHnun JeHCTBHS, KOHCTPYKLHs, JIOCTOHMHCTBA, HEIOCTATKH, 00J1acTh K 2.1-2.3,
3JIEKTPOMATHUTHbLIE H NpUMEHEHUs. TEeHePAaTOPHBIX MpeoOpa3oBarTeNicli HEICKTPUYECKUX — BEIMYHH: IIK 3.2-3.3,
TEMJIOBbIE MHIYKIIHOHHBIX, TEPMOIIIEKTPHIECKUX, TBE30IEKTPHICCKHUX H (OTO3NEKTPOHHBIX. 4 IIK 4.1, TIK 4.3
npeodpazoBaTeJiu Oco6GEeHHOCTH KOHCTPYKIIUM BTOPHYHBIX IIPHOOPOB IIK 5.1
B ToM uHcjIe, NPAKTHYECKUX 3aHATHIl B J1a00paTOPHbIX 3aHATHH - OK1-OK7,
He npexycMOTpEHBI - OK9-OK10
CamocTosiTeJbHasi padoTa 00y4aroUXCcs -
KoncyabTanus 4
JnddepeHIHPOBAHHBINA 3a4€T 2
Bcero 54




3. YCJIOBUS PEAJIMBAIIMH [IPOTPAMMEI YYEBHOM
JUCTIMITIJINHBI

3.1. Peasmzanus mporpaMmbl y4e0HOH JHCHUIINHBI TpeOyeT HAIMUMs JabOpaTOpHu
«DJIEKTPOTEXHUKH U OCHOB JJIEKTPOHUKID).

OGopymoBanue 1abopaTopuu «IEKTPOTEXHUKH H OCHOB JJIEKTPOHHKH»:
1. JTaGoparopHoe 060pyI0BaHKe U IPHOOPEL: OCIHILIOrpadbl, FEHEPATOPhI CHTHATIOB,
HCTOYHHUKY [TOCTOSIHHOTO ¥ IIEPEMEHHOTO HAMPSDKEHMNS, BBIIPSIMUTEIH, CTaOUIM3aTOPBI,

HpI/I60pBI JJL U3MEPEHHA JJICKTPUICCKUX BEJTHYIHMH,

2. KoMIieKT yueOHO-METOAUYECKOH TOKYMEHTAIHH.
3. TEXHMYECKHE CPEACTBA 00yIEHHS:

- KOMIBIOTED C JIMIEH3HOHHBIM IPOTPaMMHBIM OO€CIIEYEHHEM, HHTEPAKTHBHAS NOCKA
IUTSL COBMECTHOM pabOThI ¢ MyIbTHMEIUAIIPOEKTOPOM;
- KOMIUIEKT y4eOHO-METOIUYECKON MOKYMEHTALHH; KOMIIBIOTEPHBIE o00ydaromue,
KOHTPOJIMPYIOIIHE U MPodeCCHOHATBHEIE IIPOrPaMMBL.

3.2. UudopmannoHHOE 00ecedeHne peaau3aiuy NPorpaMmel

JIns peanusanuu MpOrpaMMbl GHOMHOTEYHEIH (ORI 00pasoBaTeNbHOM OpraHU3AlMH J0JDKEH
JIMeTh T[IeYaTHBIE W/WIA OIEKTPOHHBIE OOpasoBaTelbHbIE H HHGOPMALKOHHBIE PECYpCHI,
PEKOMEH/IyEMBIX JIJIsl HCIIOIb30BaHus B 00pa3oBaTeIbHOM IPOIEecce

3.2.1. IleuaTHbIe H3JAHUS

1. TOCT P 8.000—2000. 'ocynapcTBeHHast cucteMa 0OeCTIeUeH s EMHCTBA H3MEPCHHUIL.
OCHOBHBIE IT0JIOKEHHS.

2. TOCT P 8.563-96. I'ocynmapcTBeHHas cuCTeMa OOECIEUYeHHs EIUHCTBA H3MCPEHHUH.
MeToauKy BHITOTHEHUS U3MEPEHHIA.

3. TMardunos B.A. «DnekTpuuecKue u3MepeHus» - M.: «AkageMus», 2013

4. lummapes B.IO. «M3meputenbHas TexHAKa) -M.: «Akanemusi», 2013.

5. Xpycranesa 3.A. «DnekTpoTexHAdecKHe H3Mepenus -M.: «KuoPycy, 2013.

JlomoIHATEIbHbIE HCTOYHHKH:

6. 3aiines C.A., Kypanos A.Jl., TonctoB A.T. «/Jlomycku, mocaaky ¥ TEXHAIECKAE
M3MepeHHs B MaIMHOCTPOeHHM» -M.: Axanemus, 2008.
7. Tlaadunos B.A. «DnexrpudecKue u3Mepenus» -M.: «Axanemus, 2006.
8. Curos A.C. «Dmnextpo-pagumonsmepenus» -M.: «@opym», 2011.
9. XpomounIL.K.«DnekTpoTeXHHYECKHe u3MepeHus»-M.: «Dopym», 2013.
HNuTepHeT-pecypehl

10. http://www.toroid.ru/toe.html

11. http://ru.wikipedia.org/wiki/IEEE

12. http://www.electrolibrary.info/

13. http://www.electrik.org/

14. http://www.eleczon.ru/step.html

15. www.electrik.org - DIEKTPOHHbBIE KHUTH
16. http://djvu-inf.narod.ru/telib.htm
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