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Pabouas nporpamMma  OWCUMNIUHBI  COCTaBfieHa B COOTBETCTBMM C  dpefeparnbHbiM  FOCY4APCTBEHHBIM
obpasoBaTenbHbIM CTaHOApPTOM BbicLIero obpasoBaHusi no HanpaeneHuto noprotoBkn 13.03.02 OnekTposHepreTvka u
3NEKTPOTEXHUKA, YTBEPXKAEHHBLIM Npukasom MuHobpHayku Poccun ot 28.02.2018 r. Ne 144

CocraButens (n):

KaHomaaTt TeXHUYEeCKNX HayK, AOLEHT BaxtnH A.B.
OT Kadbenpbl cocTaBuTENS: CwupenbHukos B.U.
3asegytowinin kadbegpon WMHpOpPMaLMOHHO-

N3MepPUTENbHbIX TEXHOSIOMNIA N CUCTEM ynpaBneHua

OT BbInyckatoLen kadenpbl: BbnarogapHbin H.C.
3aeegytownin kadegpom

MeToaundeckun otaoen: CmunpHoBa B.I".



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb AVUCLUNNUHDbI: CdopmupoaTtb KomMneTeHUmmn obyuyatoLierocst B obnactu
WHOPMALIMOHHO-U3MEPUTENBHON TeXHWKU. OByunTb OCHOBaM MeTponormyeckoro obecnevyeHns eguHCTBa U3MEPEHUN n
OOCTMXKEHUSA TPebyeMol TOUHOCTU Pe3yNnbTaToB U3MEPEHUIA SMEKTPUYECKUX BENUYNH.

1.2 3apauv AUCUUNNUHGI:

lMpakTuyeckoe  OCBOEHME  CTyAeHTamu COBPEMEHHbIX  MeToA0B NpaKkTU4eckoro NCMNOmnb30BaHNUs
WHMOPMALIMOHHO-U3MEPUTENBHON TEXHWKU U NpuobpeTeHne HaBbLIKOB MPUMEHEHUS ee NPW MPOEKTUPOBaHUU CUCTEM
aBTOMaTM3aLMn TEXHONOIMMYECKMX MPOLECCOB U NMPOM3BOACTB, @ TaKKe MWCMOMb30BaHUA TEXHUYECKOW U HOPMAaTUBHOM
pokyMeHTauun. [puobpeTeHne cnocobHOCTM OOOCHOBAHHO BbIOUPATL MHAOPMALMUOHHO-U3MEPUTENBHYI0 TEXHUKY
COrnacHoO TeXHWYECKOMY 3a4aHuio.

1.3 TpeboBaHMA K npeaBapuUTenbHON NOArOTOBKE OOy4aloLerocs:

MpepnBaputenbHas NoAroToBka npegnonaraeT co3daHue OCHOBbI AMs (POPMUPOBAHNUS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NpY N3YyYEHUN AUCLIUMNINH:

OneKkTpuyeckne n KOMMNbIOTEPHbIE N3MEPEHUS

MeTpornorus, ctaHgaptTmMsaums n ceptudumkaums

2 KOMNETEHUWN OBYYAIOLWEIroCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA AUCLUMITIUHbI

MK-1: Cnoco6eH yyacTBOBaTb B pa3paboTke MepONpUATUIA NO COBEPLUEHCTBOBAHUIO U MOAEePHU3aLUm
3MEeKTPOTEXHMYECKOro 060pyAOBaHUA, yNyylUeHUs ero aKcnnyaTauuoHHbIX XapaKTepucTuUK

3HaTb: HOBeWLINE TEXHUYECKNE cpenctea VI3MepeHVIl7I n MeTogbl UX UCMNOJS1Ib30BaHUA; COBPEMEHHYIO OOKYMEHTauuto no
MEeTPOJIorm4eckomy obecneyeHuto.

YMeTb: ncnonb3oBatb COoBpeMeHHble naMepuTelibHble cpeacTBa U KOMMIEKChI.

Bnapetb: COBpPEMEHHbIMN MeTOoAaMKn, BMgamMmm n cpencrtesamm I/I3MepeHI/II7I q)l/l3l/lquKVIX BEJTNYUH.

MK-2: FoTOBHOCTb K BbINOMHEHWIO PAaGOT NO MOHTaXy, Hanagake U UCMbITAHUIO 3NEKTPOTEXHUYECKOro
obopypnoBaHus

3HaTb: coBpeMeHHble MeTOoabl U cpeacTBa AOJ1A NOBEPKU U KaﬂM6DOBKM cpencts MsmepeHvuZ

YMeTb: CaMOCTOSATENBHO MNPOU3BOAUTL MOBEPKY W KanubpoBKY CPeAcTB U3MepeHuir; onpefensdtb MorpeLlHocTy
pes3ynbLTaTtoB U3MEPEHUIA.

BnapeTb: meTogMkamMu BbINONHEHUSA I/I3MepeHI/IIZ napameTpoB npoueccoB 1 Npon3sBoacTB




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
paboTta

MHHoBaLl.

dopmbl
3aHATUN

CP

Nex. Mp. | (Yackl)
(vacel) | (4acbl)

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

Pasgen 1. WcxoaoHble NOHATUS U OCHOBHblE
aTanbl  M3MEPUTENbHbLIX  MHAOPMAaLMOHHbIX
TEXHONornm

Tema 1. CoBpemeHHoe COCTOSAAHNE
N3MepUTESbHbIX MHAOPMALIMOHHBIX
TEXHOMOMIA. HoMmeHknaTypa  OCHOBHbIX
BENMUYMH, MNOANEXAMX W3MEPEHUsIM B
NPOMbILLMEHHOCTH, HayYHbIX
NCCReaoBaHusIX, MeauLUmHe, 3KONOrmu. 1 1 10
MeTpornorus " MeTponormyeckoe
obecneyenne.

Tema 2. Cpeacrtsa U3MepeHUn: Mepbl,
namepuTenbHble NpuMbopbl, U3MepPUTENbHLIE
npeobpasoBaTenwy, n3mepuTenbHble
NHGOPMALIMOHHBIE CUCTEMBI.
XapakTepucTuKM  KayecTBa  pe3ynbTaToB
namepeHnn. [paBuna  OKpyrneHus  npu
N3MEPEHNSIX. OCHOBHble aTansbl 1 1 10 nn
N3MepUTEnbHbIX  TEXHOMOMMN. Mpyumepsbl
B3aMMOJENCTBUS [aTyYMKOB C  OOBEKTOM
N3MepEHNIA.

Pasgen 2. MeTponornyeckne CTPYKTYpHble
CXEMbI n3MepuTenbHbIX KaHanos
n3mepuTenbHbIX MHPOPMALMOHHBIX CUCTEM

Tema 3. CraTuyeckum pexvMm U3MepeHun,
npsimMble N3MepeHus. Obwas
MeTporornyeckas CTPYKTYpHasi cxema.
Mpumepsl MOrpeLLHOCTM NPYMEHEHNS
cpenctea N3MepEHNN. YactHas
MeTpornormyeckass  CTPyKTypHas  cxema. 0,5 0,5 10
Otnnune dyHKUMK npeobpasoBaHus
N3MepUTENbHOro KaHasna oT JIMHENHON.

Tema 4. [ANHaAMUYECKUIA PEXUM WN3MEPEHUN,
npsimMble n KOCBEHHbIE N3MepeHusl.
MeTponoruyeckas CTPYKTYypHasi cxema
n3mepeHni MIHOBEHHBIX 3HaYeHUN 05 05 10
BEITUYMHBI.

Pasgen 3. HopmupoBaHue MeTponormyeckmx
XapaKkTepuCcTUK CPEACTB U3MEPEHMUIA.




Tema 5.

HopmanbHble
aKcnnyaTaumm.
KO3 DULIMEHTOB.
NOrpeLLHOCTEN
npeobpasoBaHus

XapakTepucTukm
cpencts mamepeHuin. PacyeT norpeluHocTen.

OnpepgeneHne nonpaBoOYHbIX

NorpeLLHoCTEN

" paboune ycrnosus

Mogenu pacnpeneneHna

0,5
no dyHKUMK ’

0,5 10

Tema 6. XapakTtepucTukum mnpeobpasoBaHust
BeJTMYUHbI

namepsieMon
n3mepuTensHon
N3mMepuTEnbHbIX
cucTemax.
B3aUMOAENCTBUA

cpeacTBamMu U3MEPEHUN.

7 CUrHanos
nHdopmaumm B
WHPOPMaLIMOHHbIX

XapakTepucTuku

0,5
C ODOBEKTOM U BHELUHUMMU

0,5 10

Wtoro B cemecTpe (Ha kypce ansa 3A0)

60

KoHcynbTaumm u npomexxyTodHas

atTectaums (3ader) 025

Bcero

KOHTaKTHasA paboTta n CP no

8,25
AncumnnuHe

60

KypcoBoe

4 KYPCOBOE NPOEKTUPOBAHUE
npoeKkTupoBaHme y4ebHbIM NNaHoOM He NpeaycMOTPEHO

5. ®OH[ OLEHOYHbIX CPELACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU

5.1 OnucaHue nokasarenewn, KPUTEPMEB U CUCTEMbI OLleHUBAHUA pPe3yNbTaToB 00y4YeHus
5.1.1 Noka3aTenu oueHUBaHUA

Kopn, HanmeHoBaHne oueHOYHOro
lMokasaTenu oLeHnBaHNs pe3ynbTaToB 00yYeHMs
KoMneTeHuun cpencrtea
1. TlokasbiBaeT 3HaHWEe CTPYKTYp WHGHOPMALNOHHO-U3MEPUTENBHOM
TEXHUKW, €€  KOHCTPYKTUBHble  OCOBEHHOCTM, [OOCTOMHCTBA MU
HeJocTaTKu.
2. [lpumeHAeT Ha nMpakTuke cpeactBa M3MepeHusa anekTpuyeckux | 1. Bonpocbl YCTHOIo
K-1 BENMWYMH ans COBEepLLEHCTBOBaHUSA n mMogepHu3auum | cobecenoBaHus
3ANEeKTPOTEXHUYECKOIO obopynoBaHus, yny4dLeHus ero|2. MpakTnko-
3KCMIyaTaLUMOHHbIX XapaKTepPUCTUK. OPUEHTUPOBAHHbIE 3afaHNS.
3. WcnonbayeT meTodbl U CXeMbl MCNOMb30BaHMSA WHPOPMALMOHHO-
N3MEPUTENBbHON TEXHWKM MPU MNPOEKTUPOBAHUN IMNEKTPOTEXHUYECKOrO
obopyaoBaHus.
1. [NokasbiBaeT 3HaHue MeToa0B OLIEHKMN XapaKTepuCcTuK
WHOPMALMOHHO  -U3MEPUTENBHOM  TEXHUKW, a TaKke pacyeTa
N ] 1. Bonpocbl yCTHOIo
NOrpeLIHOCTEN U3MEepPEHNI Mo pesynbTaTam SKCNepuMeHTa.
cobecefoBaHust
MK-2 2. MpoBoguT NOBEPKY 1 KanmbpoBKy M3MepUTENbHbIX MPUBOPOB. 2 MoakTvko
3. UcnonbayeT crnocoobl NPUMEHEHNs MHOpPMaLUMOHHO- | P
~ OpPUEHTUPOBaHHbIE 3aaHus.
U3MepUTENbHOM  TEXHUKM  ONA  WUCMbITaHUS  SMEeKTPOTEXHUYECKOro
obopyaoBaHus.

5.1.2 Cuctema un

KpUTEp1n OLeHMBaHUS

LLikana oueHnBaHuA

Kputepum oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLIMI

YcTHoe cobecenoBaHue

MNMucbmeHHas paboTa

3ayTteHo

CtyneHT nokasblBaeT 3HaHue
dakTMyeckoro maTepuana no nporpaMmme,
B TOM uucrne: 3HaHuMe obsa3aTenbHOn
nuTepaTtypbl, COBPEMEHHbIX NyGnMKauunii
no nporpamme Kypca; CTYOEHT
NONOXUTENbHO coan KONMOKBUYMBbI;
YUYUTBIBAKOTCA JIOMMKa, CTPYKTypa, CTWMb
oTBeTa; KynbTypa peun, MaHepa

I'IpaKqueCKoe 3aaHne BbIMOJIHEHO.




oOLLEeHNs;  TOTOBHOCTb K OWUCKYCCUM,
apryMeHTUpPOBaHHOCTb OTBETa; YPOBEHb
CaMOCTOSITENBbHOTO  MbILMEHNS;  YMeHue
NPUMOXUTb TEOPUIO K MNpaKTVKe, pelnTb
NpPeanoXeHHoe npakTuYeckoe 3agaHue;
OTCYTCTBME  MNPOMYCKOB  3aHATMN MO
HeyBaXXUTErNbHbLIM NpUYMHaM

OtcyTtcTBME 3HaHWs NPOVMAEHHOrO
maTtepwuana, nrnoxoe 3HaHue
ob6s13aTenbHON NuTepaTyphbl;
oTpuuaTenbHbI pesynbTar no
j HeBO3MOXHOCTb ~ MPUINOXWUTb  TEOpU K
NPOXOXAEHWIO KOMNMOKBUYMOB;
He 3auTteHo npakTmke " pewunTb npeanoxeHHoe
CTYOEeHT aornyckaet CYLLIECTBEHHbIE )
npakTnyeckoe 3agaHue;
owunbkn npu  OTBETE Ha  BOMPOCHI
npenogasaTens;
HanMuMe  HeyBaXWUTENbHbIX  NPOMYCKOB
3aHATUN.

5.2 TunoBble KOHTPONbHbIE 3aaHUSA UITN UHble MaTepuarnbl, HEOGXoAUMbIe OISl OLleHKU 3HAHUW, YMEHUN,
HaBbIKOB U (UNK) oNbiTa [EeATENbHOCTYU
5.2.1 Nepe4vyeHb KOHTPOJILHLIX BONPOCOB

Ne n/n | DopMynNnpPoOBKN BONPOCOB

Kypc 5

Knaccudukaums norpelHocTen CpeacTs n3mMepeHnii 1 pesynbTaTos
namepeHuni

—_

MeTpornornyeckre xapakTepucTUKM CpeacTB U3MEPEHUIA, MoAnexalune HOPMUPOBAHNIO

XapakTepucTUKN NOrpeLLIHOCTU CpeacTB N3MepeHuni

XapaKTepI/ICTI/IKI/I B3aMMOAENCTBUSA C 06 bEKTOM N BHELLUHUMU cpeactBamMu |/|3mepeH|/|l7|

XapakTepucTuku npeobpasoBaHms M3MepsieMoi BENUYUHBI M CUTHANOB U3MepPUTENbHOM MHOpMaLMn B
N3MEPUTENbHBIX NHPOPMALMOHHBIX CUCTEMAaX

Knaccudumkauma MeToaoB nsmepeHunn.

Hyneson n anddepeHumnanbHO-pasHOCTHbIA MeTOAbl N3MEePEHUS.

Mepbl n Habopbl Mep

O[N] O | B|WIN

NamepuTensHble npeobpasosaTteny

10 NamepuTenbHble Nprubopel

11 M3mepuTenbHble YCTaHOBKM U CUCTEMBI

12 OcobeHHOCTM CHATUS NOKasaHWU ¢ NpMOOPOB CTPENIOYHOro TUNa

13 McxoaHble NOHATMS U OCHOBHbIE 3Tarbl N3MEPUTEITbHbIX VIHdZ)OpMaLI,VIOHHbIX TEXHOSOMM

14 XapaKkTepucTukn kKavyecTBa pe3ynbTaToB U3MepeHun

15 MpaBuna okpyrneHus npu nsmepeH

16 OcHoBHbIe 3Tanbl U3MepPUTENbHbLIX TEXHOSOMNIA

17 CTatnyeckui pexxum n3mepeHni, npsmble N3MepeHus

18 O6wasa meTponoruyeckas CTpyKTypHas cxema

19 YacTHasa meTponornyeckas CTpyKTypHas cxema.

20 [OnHaMmnyeckuin pexxmm namepeHuin, NpsiMble N3mMepeHnst

21 KocBeHHbIe n3mepeHus

5.2.2 TunoBble TeCTOBbIE 3a4aHUA

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHus (3a4aym, Keuchl)

1. Hantn cuctematuyeckyto U cCrnyvarHylo COCTaBfsioWMEe MNOrPEeLIHOCTU KOCBEHHOMO pesynbTata U3MepeHus
cunbl F no 3aBucumocty F = m *a, rae m — macca Tena, a — YCKOPEHWe, MNPy 3adaHHbIX CUCTEMaTUYECKUX U
Cny4YarHbIX NOrPELUHOCTSX COCTaBMAIOLLMX.

2. Hantn cuctematudeckyto U CrnydarHylo COCTaBRsioWMe MNOrpeLHOCTU KOCBEHHOMO pesynbTata U3MepeHus
cunbl Toka | no 3aBucumoctn I=U/R, roe U -HanpshkeHue, R- conpoTuBneHue, Npu 3adaHHbIX CUCTEMaTUYECKUX U
Cny4YariHbIX NOrPELUHOCTSIX COCTaBSAIOLLMX.



5.3 MeTogu4yeckue matepuansl, onpegensitowme npoueaypbl OLLeHUBAHUA 3HAHUIN, YMEHUI, BNnageHuin
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yuatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsifoK NMKBUAaUUM akagemMmmyeckomn
3al0JKEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLErO KOHTPOSIS YCNEeBAaEMOCTM U NPOMEXYTOYHOM aTTecTalmm obyyaroLwmnxcs»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUNInHe

YcTHas + MNucbmeHHas + KomnbloTepHOe TeCcTUpoBaHme NHas

5.3.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOW aTTecTauum nNo AUcUmUninHe

MpenogaBaTens NpUMHUMAaET 3a4yeT TOMbKO MpW Hagnexawmum o6pasomM 0OPMIIEHHOW 3a4eTHOW KHWKKW. Mpu
npoBeAeHUN 3a4yeTa BpeMsi, OTBOAMMOE Ha MOArOTOBKY K OTBETY, cocTaBnsieT He Gonee 40 muH. Kputepuu oueHku
oTBeTa CTydeHTa Ha 3adveTe [OBOAATCA npernopaBaTerieM [0 CBedEeHWst CTyOeHTOB A0 Hadana 3adveTa. Pesynbrar
3a4yeTa 0ObBABNSAETCS CTYAEHTY HEenocpedCTBEHHO MOcre ero caadv, 3aTem BbICTaBMSIETCS B 3a4eTHYH BeAOMOCTb U
3a4eTHYH KHUXKY CTyAeHTa. B TeueHne cemecTtpa BbINOMHAKTCS KOHTPOSbHbIE paboThI.

6. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECIMNEYEHME OAUCUUNIIUHDI
6.1 YuebHasa nutepartypa

ABTOp | 3arnasuve | M3patenbcTBO | log nspaHus | Ccblnika
6.1.1 OcHoBHas y4yebGHasa nutepaTtypa
A.B. baxtuH, W.B.|TexHonornyeckme M-BO HayKu 1 BbiCLIEro http://nizrp.narod.ru/
PemnsoBa usmepeHus, npubopbl  Un| obpasosaHusi PO, C.- metod/kafinfizmtex/1
MHOPMaLIMOHHO- MeTepb. roc. yH-T NPOM. 614867571.pdf
N3MepUTENbHbIE  CUCTEMbI: | TEXHOMOMMI U An3aiiHa, 2020
y4yeb. nocobune BblICLU. LK. TEXHOMOMMN n

aHepreTuku. - CaHkT-
MeTepbypr : BLUT

cneryntg

lopanexko, B. E.,|MeTponorus, Cankt-NeTepbypr: CaHkT http://www.iprbooks
"opaveHko, E. T., |craHgapTtunsauus " -MeTepbyprckuit hop.ru/74337.html
HopuH, B. A., | cepTudmkaums. rocyfapCTBEHHbIN 2016
AbpocumoBa, A. A., | TexHuyeckne namepeHus ApPXUTEKTYPHO-
Hogwukos, B. n., CTPOUTENbHbLIV
TpyHosa, E. B. yHuBepcuteT, 96C ACB
6.1.2 lononHuTenbHasa y4yebHasa nutepartypa
Koutoba, n. 0., [MeToabi OLEHKN 7] CaHkT-TeTepbypr: http://www.iprbooks
UyHaes, A. B., LLIukoB, |u3aMepeHnss  xapakTepucTuK YHuBepoUTeT VITMC 2016 hop.ru/67289.html
A. H. MHGOPMALMOHHbBIX CUCTEM
Cnecapuyk, B. A HopmupoBaHMe TOYHOCTM U MWHCK; http://www.iprbooks

TEXHUYECKNE N3MEepPEHMNs PecnybnukaHckmi hop.ru/67665.html

NHCTUTYT 2016
npodeccnoHanbHOro

obpasosanua (PUMO)

6.2 MNepe4yeHb NnpodcdeccuoHanbHbIX 6a3 AaHHbIX U MH(POPMaALMOHHO-CNIPABO4YHbLIX CUCTEM

OnekTpoHHO-6MbnmoTeyHasa cuctema IPRbooks [OnekTpoHHbi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHasa 6ubnuoteka BLUTO CIb MNYMTA [AnekTporHbin pecypc]. URL: http://nizrp.narod.ru
OneKTpPoHHO-OUBNMoTeuHasa cuctema «Abyke» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/

6.3 NepevyeHb NULEH3MOHHOro N CBO6G0AHO pacnpocTpaHAEeMOro NnporpaMmMHoOro oéecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepmuanbHO-TEXHUYECKOM 6a3bl, HEO6XOAMMOW ANA OCYLLEeCTBNEHUA 06pa3oBaTeNlbHOro
npouecca no AUCUMNIIMHe




Ayoutopus

OcHalleHue

B-411

JlabopaTtopHble CcTeHabl -  WUccrnegoBaHME TEPMOMETPOB  3MEKTPUYECKOro  COMPOTUBIEHMS,
MynbTUMeauiiHoe ob6opyaoBaHue.

KomnbioTepHbIii knacc

My]'leI/IMeJJ,I/IVIHOG O60py,EI,OBaHVIe, KOMMNbOTEPHAA TEXHUKA C BO3MOXHOCTbK MNOAKIKOYEeHUA K

cetn «WHTepHeT» U obecnedyeHWemM [OOCTyna B ONIEKTPOHHYH  MHOPMaLMOHHO-
obpasoBaTenbHyto cpeay

JlekynoHHasa
ayautopus

MynbTumeauiitHoe oGopyaoBaHuWe, cneuyanmaMpoBaHHas Meberb, gocka




