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Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHZapToM BbicLlero obpasoBaHus no HanpaeneHnuto noprotoBku 13.03.02 3OnekTposHepreTvka U 3MNEeKTPOTEXHMKA,
yTBEPXOEHHBIM NpukaszoM MuHobpHaykm Poccum ot 28.02.2018 r. Ne 144

CocraButens (n):

cTapLumi npenogasaTesib BboHpapeHkosa U.B.
OT Kadbenpbl cocTaBuTENS: CwupenbHukos B.U.
3asegytowinin kadbegpon WMHpOpPMaLMOHHO-

N3MepPUTENbHbIX TEXHOSIOMNIA N CUCTEM ynpaBneHua

OT BbInyckatoLen kadenpbl: BbnarogapHbin H.C.
3aeegytownin kadegpom
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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucuunnuHbl: chopmmpoBaTe KoMneteHumn obydatowmxcsa B obractm obecneyeHun enuHCTBa
N3MEPEHNA N OPraHM3auMOHHBIX, HaYYHbIX M METOAMYECKMX OCHOBAX KBaNMMETPWUW, METPOSNOMMM N METPOSIOrMYECKOro
obecneyeHunsi, cTaHAapTU3aUUM 1 NOATBEPXKOEHNM COOTBETCTBUS (CepTuduKaunm) NpoAyKLUUN N YCNYr NPUMEHUTENBHO K
obbekTam cBoen NpodeccuoHanbHON AesaTenbHOCTY.

1.2 3agaum AMCLUNIUHBI:

- ccbopMmpoBaTh NpefcTaBeHne 0 3Ha4YEeHMM Kypca 1 ero CBsA3v C ApYrMMuU SUCLMNITMHAMN;

-M3y4YNTb OCHOBHbIE MOJIOXEHUS COBPEMEHHON 3aKOHOAATENBHOW M MPUKNagHOW MeTPOSoru;

- chopmMumpoBaTb NpeacTaBneHns O OENCTBYIOLLUX B CTpaHe MOMNOXeHusix B obnactu craHgaptusauum;

- W3Yy4YMTb OCHOBHbIE MPUHUMMNbI NMPU3HAHUA COOTBETCTBUS (cepTudmkaummn), npumeHsiemble B Poccun mn 3a
pybexom;

- cchopMmmpoBaTh NpeacTaBneHne 06 0cobeHHOCTSIX OpraHM3aumMyM MeTPONorun, KBanmuMeTpuu, cTaHgapTM3aumm um
cepTudukaLmm B ob6ractn anekTpo3HepPreTUKM.

1.3 TpeboBaHMA K npeaBapuUTeNbHOW NOArOTOBKEe OOy4aloLerocs:

MpepBaputenbHas NoAroToBka NpegnonaraeT co3daHue OCHOBbI AMsi (POPMUPOBAHNS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NpY NU3YYEHUN AUCLMMNIINH;

MpeaBapuTenbHasi NOAroTOBKA MpepnosiaraeT Co3fgaHue OCHOBbI AN DOPMMPOBaAHUS KOMMETEHUWUA, YKka3aHHbIX B M. 2,
npw N3y4eHNn OUCLUMNIINH:

MHdopMaunOoHHbIE TEXHOMOMK

OneKTpOTEXHUYECKOE M KOHCTPYKLUMOHHOE MaTepuarnoBegeHme

dusmka

TeopeTnyeckne OCHOBbI INEKTPOTEXHUKU

OneKTposHepreTuka

YuebHas npakTvka, npakTvMka no Nofy4YyeHuto NePBUYHBLIX HABLIKOB paboTbl C MPOrpaMMHbIM obecneveHnem

2 KOMNETEHUWN OBYYAIOWEIroCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OAUCLUMITIUHbI

OlMK-6: CnocobeH NpoBOAUTL U3MEPEHUS INMEKTPUUECKUX U HEINEKTPUUYECKUX BENTUYUH MPUMEHUTENBHO K
obbeKkTam npodeccuoHanbHON AeATerIbHOCTU

3HaTb: MeToabl M CpPeAcTBa W3MEpEeHWi, LMGPOBbIE U3MEPUTENbHbIE NPUOOPLI; Ha3Ha4YeHUEe W MPUHUMN OEUCTBUS
CpedcTB W3MEPEHMUsS; OLEHKY MOrpellHoCcTer Npu U3MepeHunsX, UHGOPMaLMOHHO-U3MEPUTENbHBIE CUCTEMbI; OCHOBBI
TEOpUN aBTOMATUYECKOrO YMNpaBrieHusi NpoM3BOACTBEHHLIMWU NpoLeccamMu.

YMeTb: BbIGMpaTh CpeactBa M3MEPEHU MPUMEHUTENBHO K OGbekTam npodeccuMoHanbHON AesTernbHOCTU, MPOBOAUTL
N3MepeHUst BENNYMH, obpabaTbiBaTh pesynbTaTtbl U3MEPEHWUIA U OLIEHMBATDL MX MOMPELLUHOCTb.

BnapeTtb: HaBbikamu npoesegeHnA M3MepeHVIl7I BENNYMH Ha obbekTax I'IpO(beCCVIOHaJ'IbHOVI 0eATenibHOCTU.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

CP

Nex. Mp. | (Yace)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. OcHoBbI MeTpoOnorMm

Tema 1. OCHOBHble MOHATUS U onpedeneHus
METPONOruu.

TeopeTtudeckasi, npakTMyeckas W  3aKkoHogaTerbHasd
meTponorun.  OCHOBHble  nocTynatel W npasBuna
METPOSIOrnn. N3amepeHus. Nx Knaccudukaums.
Knaccudmkaums cpencts N3MEPEHNNA. Buabl 05 05 8
namepuTenbHbiX WKan. EguvHuubl BenuumH. Cuctemsl ' '
namepeHni. Cucrema CU (cTpykTypa, OCHOBHble W
NPON3BOAHbIE eANHMLbI).

Tema 2. [NorpeLlHoCcT! n3MepeHuin.

MorpelwHoCT  pe3ynbTaToB  M3MEPEHUMW W CPEACTB
N3MepeHUI. MpnyrHbI nx BO3HVKHOBEHMSI.
Knaccudpukauua norpewHocten n  copMynsl Ang  Ux
pacueTa. MeTogpl yCTpaHeHus NorpeLLHoOCTEN 05 05 8
namepeHus. Mosepka, KanubpoBka, aTTecTauusi CPeacTs ' ’
n3mMepeHui.

Pasgen 2. OcHOBbI KBAanUMeTpUn

Tema 3. KBanumeTpus n ka4ecTso NpoayKuuu. 3
O6wme cBegeHnas O  KBanMMETPUM:  UCTOPUS U
COBPEMEHHOE COCTOSIHME KBanNMMETpPUM B CTpaHe M 3a
pyb6exomMm. OCHOBHble MeToAbl KBanumeTpuun. BobisiBneHue
OLleHMBaeMbIX rnokasartenewu; onpegerneHue
koadppuumeHtoB BecomocTn. OCHOBHbIE 3aJauvM U Lenu
yMpaBreHns Ka4yecTBOM MNPOAYKUMM; Cnuparnb KavyecTsa, 0.5 05 8
9BOMIOUMA  B3MMSA0B  Ha  YNpaBlieHWE  KavyecTBOM;

KoHLuenums BCceoObLLero yrnpaBrneHus KayecTBOM;
nnaHupoBaHue KayecTBa; MeToabl obecneyeHus
KadecTBa.

Tema 4. Crtatuctuyeckne MeToAbl  KOHTpons  u
yrnpaBreHneM ka4yecTBa NpoayKumu.

Otanbl opMMpOBaHUsl kadecTBa npoaykumun. KoHTponb
KadecTtBa npogykumn. CtaTucTMyeckme MeToAbl aHanuaa
N ynpaBreHnst KadecTBOM mnpogykumu. CTaTucTudeckui
aHanuM3 TOYHOCTM W CTabUNbHOCTU TEXHOMOMMYECKUX 0,5 0,5 8
npoueccoB. OCHOBHble 3Tanbl U CNOCOObI MPUMEHEHUS
CTaTUCTUYECKMX METOAOB YNpaBreHWsi Ka4eCTBOM.

Pasgen 3. OcHoBbI cTaHaapTu3auum




Tema 5. OCHOBbI CTaHOapTM3aLUMN.

WcTopua passutus craHgaptusaumu. Llenu, npuHumnbl u
3ajaun  craHgaptmMsaumu.  MeTodbl  cTaHaapTM3aLuu.
TexHuyeckoe perynuposaHue. 3akOH O TEXHUYECKOM
perynuposaHuu. [JOKyMeHTbl B 06nacti ctaHdapTusauum. 0,5 0,5 6
CraHgapTvaaums B 061acTi aNeKTPOIHEPreTUKN.

Tema 6. CucteMbl CTaHgapTU3aALMUMN.

CTpyKTypbl M NPUHUMNBI NOCTPOEHUS HaUMOHAanNbHbIX WU
MEXOYyHapOoAHbIX cuctem craHgaptusaumm [OCT, SO,
MEC u wux B3ammopgenctesve mexgy cobown. [MpuHumnbl
perMoHansLHoro pacnpocTpaHeHms cucTem 0,5 0,5 6
cTaHgapTusaumu.

Pasgen 4. OcHoBbl cepTudmrKkaumnm

Tema 7. CucteMbl cepTudmkalmu.

Cucrembl cepTuduKkaumm. Buab! cepTduKaumm.
OObeKThI obszaTensHom " 006pOBOLHON
ceptudukaumm. Cxembl ceptudukaumm B Poccum u 3a 05 05 8

py6€)KOM.,D,eKJ'IapaLI,VIFI COOTBEeTCTBUA

Tema 8. HopmaTtueHoe obecneyeHne cepTudmnkauum.

CTpykTypa HOpMaTMBHO-MeToauuveckoro obecneyeHus
cepTudmkaumu. AkkpeauTaumns opraHoB no
ceptucpmkaumm 1 ucnblTaTenbHbIX  NabopaTopuii. 05 05 8
CraHaapTbl Ha 06BbEeKTbI cepTUUKaLIu. ' '

Utoro B cemecTpe (Ha kypce ans 3A0) 4 4 60
KoHcynbTauum n npomexyToyHasa attectaums (3ader) 0,25
Bcero koHTakTHasa paborta u CP no gucuunnuHe 8,25 60

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHne y4eGHbIM MiaHoM He NpeaycMOTPeHo

5. ONMUCAHUE NOKA3ATENEN, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUSA PE3YJILTATOB
5.1 Noka3aTenu oLleHUBaHUA OBYYEHUA

Koa komneteHunmn MNokasaTtenu oueHnBaHus pe3ynbTaTtoB O6y‘-leHVIﬂ

1. [leMOHCTpMpyeT 3HaHUS OCHOBHbIX METOLOB W3MEPEHWA, MPUHLMN AENCTBUS U
Ha3HayeHue CPeaCTB N3MEPEHUN N MHPOPMALIMOHHO-U3MEPUTENBbHBIX CUCTEM.

2. CamocTtonTenbHO BblOMpaeT CpeacTBa M3MEPEHWUN MPUMEHUTENBHO K OObekTam
npodeccroHansHon OeATeNbHOCTH, MNPOU3BOAMT MOBEPKY U KanubpoBKy cpeacTs
U3MepeHui, OLLeHMBAET NOrPELLHOCTM Pe3yNbTaToB U3MEPEHWNA.

3. Mcnonb3yeT Ha npakTuke COBPEMEHHble MeToAdbl, BMAbl U CpeacTBa U3MepeHun
dU3N4ECKNX BENWYUH, MPUMEHSAET HaBblKM MNPOBEAEHUS W3MEPEHUN BEeNUYUH Ha
06bekTax NpodeccuoHanbHON AeaTENbHOCTU.

OTl1K-6

5.2 Cucrtema u KpuTepun oLeHUBaHUSA

KpuTtepun oueHnBaHUs chOpMUPOBAHHOCTU KOMMETEHLMI

LLIkana oueHnBaHuA
YcTHoe cobecenoBaHne MucbemeHHasn pabota

OueHka BbICTaBrsieTca  obyuvatolemMycs,
ecnu OH TrnyGoko M MPOYHO  yCBOWN
nporpamMmMHbIi matepwan,
“cyeprbiBaloLLe, nocnefoBaTesibHO,

3ayTteHo




YEeTKO M NOrMYecKM CTPOMHO ero uanaraer,
yMeeT TeCHO yBsA3biBaTb TEOPUIO C
npakTuUKor, cBOGOOHO crpaBnsieTca C
3agavamuy, BompocaMu U OpyrumMn Buaamu

npUMeHeHus 3HaHUN, npuyem He
3aTpyaHsaeTca c OTBETOM npu
BUOOU3MEHEHUN 3adaHui, WChnonb3yeT B
oTBeTe marepuvan OCHOBHOM 7
OOMNOMNHUTENbHOM nutepaTtypesl,
npaBurbHO  OOOCHOBBLIBAET  MPUHATOE
peLueHune, npaBuMbHO BbINOMHSAET

NPaKTUKO- OPUEHTUPOBAHHbIE 3adaHNA.

OueHka BbICTaBngeTcs oby4daroLemycs,
KOTOPbI ~ AEMOHCTPUPYET  HEMoHWMaHue
npobnembl, He 3HaeT 3HAYUTENbHOW YacTu
nporpamMMHOro Martepuana, He 3HakoMm C
He 3auyTteHo OCHOBHOW n OOMOMHUTENbLHOM
nuTepaTypow, [AonyckaeT CyLleCTBEeHHble
ownbkn, HeyBEepeHHO u C Bonbwumm
3aTPYOHEHUSMU  BbIMOMNHAET  MPaKTUKO-
OpPUEHTUPOBAHHbIE 3afaHus.

5.3 TunoBble KOHTPONbHbIE 3a4aHUsA U/UNN UHble MaTepuanbl, UCMOMb3yeMble Arsl OLLeHKN pe3ynbTaToB
obyyeHus
5.3.1 TunoBble KOHTPOSIbHbLIE BONPOCHI

Ne n/n dopmynnpoBKM BONPOCOB

Kypc 3

OnpepeneHue meTponoruu.

lMoHATME 0 cucteme eguHULL.

3akoHogaTenbHbIE OCHOBbI MeTpOosnornun.

KayecTtBeHHasi 1 konn4yecTBeHHas XapaKTepUcTmukun I/I3MepﬂeMOI7I BEJTMYUHbI.

M3MepVITeJ'IbH ble LWKanbl.

Knaccudukauns cpeacTts UamepeHui.

EonHnubl manyeckmx BENNYMH.

Cuctema CU (cTpyKTypa, OCHOBHbIE U MPOM3BOAHLIE €OUHULIbBI).

OO (N[O BD]|WIN|—~

OT1anoHbl 1 paboyne cpeacTsa U3MepPEHUN.

10 dakTophbl, BAMSIOWNE Ha pe3ynbTaT U3MepeHus.

11 OCHOBHbIE XapaKTEPUCTUKN CPEACTB M3MEPEHUI.

12 O6paboTka pe3ynbTaToB OAHOKPATHBIX U MHOFOKPATHbLIX U3MEPEHWIA.

13 [NoHATHE knacca TOYHOCTW.

14 Knaccudukauns norpeHocTen.

15 Ctpyktypa ISO n ee pyHKUMOHUPOBaHME.

16 Llenu ctaHgaptmnsaumn.

17 MpuHUKMNBI cTaHgapTU3aUun.

18 3agauun ctaHgapTu3aummn.

19 MeToabl cTaHgapTMsaumn.

20 HopmatusHble JOKyMeHTbl B obnacTtu ctaHgapTusaumm.

21 OnpepeneHne cepTudukaumm.

22 Buapbl ceptudukaymm.

23 O6sa3atenbHas ceptudmkaumsa. O6bekTbl 06s13aTENBHON cCepTUdUKaLNM

24 MeToabl u cpeacTea M3MepEHUi.

25 KBanumeTpus 1 ee cBsA3b C APYrMMU OUCLMMNMHAMM.

26 KoHTporb kadyecTBa: kraccudukauus.

27 CTrartuctuyeckme MeToabl KOHTPONSA Ka4yecTBa.

28 MeTtna (cnupanb) kadyecTsa NPogyKUUN.

29 Mopenb kayecTBa.




5.3.2 TunoBble TeCcTOBbIE 3a4aHus
He npegycmoTtpeHo.
5.3.3 TunoBble NpaKTUKO-OPUEHTUPOBaHHbIE 3aaHNA (3a4a4u, KeUCbl)

1. Hantn cuctematuyeckyto U cCrnyvarHylo COCTaBRsioWME MNOrPELUHOCTU KOCBEHHOMO pesynbTata M3MepeHus
cunbl F no 3aBucumocty F = m * a, rae m - Mmacca Tena; a - yCKOpeHue.

2. Hantn cuctemaTMyecKyto M Cny4yanHylo COCTaBnfAllMEe MOrpeLlHOCTU KOCBEHHOro pesyrnbTata W3MepeHus
cunbl Toka no 3asucumoctn | = U / R, rge U - HanpskeHue; R - conpoTuBneHuve.

5.4 MeTogn4yeckue matepuansl, onpegensitowme npoueaypbl OLLeHUBAHUA pe3yNbTaToB 00y4YeHUs
5.4.1 YcnoBusa gonycka obyu4atoLierocsi K npomMeXXyTo4YHOM aTTecTauum 1 Nnopsiaok NMKBUAaUMm akageMmu4eckon
3a40MKEeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMum pernaMmeHTUMpPOBaHO JoKanbHbIM HopmaTtuBHbIM aktom CII6ryYnTa
«lMonoxeHne o0 NpoBeAEHMUN TEKYLLIETO KOHTPOSS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLLnxXcsa»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCUMnmnHe

NHas

MncbmeHHasn

YcTHada + KomnmeepHoe TeCTupoBaHue

5.4.3 Ocob6eHHOCTU NpOoBeAEHUsI MPOMEXYTOYHOW aTTecTauum no AUcUmUnnnHe

Bo BpeMs M3y4eHUss AUCUMMIMHBI BbIMOJHAETCSA 0fHa KOHTporbHas paborta.
Ha 3ayeTe paspeluaeTcss Nofnb30BaTbCA KOHCMEKTOM nekuun. Bpemst Ha nogrotoBky - 20 MuHyT. NMonb3oBaTbcA
nobbIMK ragXkeTamm 3anpeLLeHo.

6. YHEBHO-METOANYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
6.1 YuebHasa nutepaTtypa

ABTOp | 3arnasuve | M3patenbCcTBO | lon nspaHus | Ccbinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
KopraHoea, O. TI.,|MeTtponorus, Caparos: https://www.iprbooks
MypaToBa, B. B. cTaHgapTM3auus " n ocpo6p 230 ' 2022 hop.ru/116266.html
cepTuukaums P pasoBaHne
Bopogan, E. T., | MeTponorus, Makeeska: [JoH6acckas https://www.iprbooks
Eroposga, E. B., | ctaHgapTmsaums, HaLuMoHarnbHas hop.ru/125899.htmi
KnueHko, T. M., | cepTudukaumna n akagemus 2022
Crykanos, A. A. yrnpasneHue Ka4ecTBOM cTpouTenscTea 1
apxutekTypbl, O65C ACB
YronbHukos, A. B. MeTtponorus. Caparos: Ait MNMu Ap 2019 http://www.iprbooksh
OnekTpuyeckue n3mepeHus Meauna op.ru/82232.html
6.1.2 lononHuTenbHas yyebHasa nutepartypa
Kum, K. K., AHUCUMOB, | BneKkTpuyeckne un3mMepeHus Mocksa: Al MNMu Ap 2023 https://www.iprbooks
. H., Tkauyk, A. A. HE3NEKTPUYECKNX BENNYMH Meaua hop.ru/127578.htmi
r.A. KongpalukoBa, | MeTponorus. http://www.nizrp.nar
M.B. BboHpapeHkoBa, | CTaHgapTusaums. M-BO Hayku 1 BbICLLErO od.ru/metod/kafinfiz
E.M. Oatnoea CepTndukaums. o6pasoBanung PP, BLUTD 2019 mtex/2019 04 27 0
KBanumeTpus. MpakTnkym crierynta. - Cne. : 1.pdf
[TekcT] y4ebHo- BWTS Cre ryntg
MeToamdeckoe nocobue

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMaLIMOHHO-CMPABO4YHbLIX CUCTEM

OnekTpoHHO-bnbnmoTeyHasa cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHast 6ubnuoteka BLUTS CIMbB INYMNTH [AnekTpoHHbIn pecypc]. URL: http://nizrp.narod.ru

OneKTpPOHHO-OMBNMoTeuHasa cuctema «Abyke» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/

WHdopmauuoHHas cuctema «EgmHoe okHO goctyna k obpasoBaTtenbHbIM pecypcam. Pasgen. MHdopmaTnka u
MH(POPMaLMOHHbIE TexHonornmny [AnekTpoHHbI pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6




6.3 MNepeyeHb NULIEH3MOHHOro U CBOGOAHO pacnpocTPaHAEMOro NPorpaMMHOro obecne4yeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHmne maTepranbHO-TEXHMYECKON 6a3bl, HeOGXOAMMOM ANA OCYLUECTBNEeHUA o6pa3oBaTeNbLHOro
npouecca no gUcuUnIInHe

Ayautopus OcHalleHuve
MynbTumeaunHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, gocka

JlekunoHHas y Py, P

ayautopus

CneunanusupoBaHHasi Meberb, gocka
YyebHasa aygutopus




