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1. lWUnbp v HammeHoOBaHWe HanpaBneHUs NoAroToBkM / cneunanbHOCTU:
11.03.04 «OneKTPOHUKa U HAHO3NEKTPOHUKa»

2. Mpodunb nogroToBkn / cneynanmsauyusa/marncrTepckas nporpamma:
"MHTerpanbHas 3NeKTPOHUKa U HAaHO3NEeKTPOHUKa"

3. KBanudumkauus (cteneHb) BbINyCKHUKA: 6akanaBp
4. dopma o6yyeHus: OyHas

5. Kadpegpa, oTBevaowas 3a peanusauuio gUcUMnnuHbI: Kadpeagpa pusmku
TBEpPAOro Tefia U HAHOCTPYKTYP

6. CoctaButenu nporpammbl: CepeauH MNasen Bnagumunposuy, Aa.¢.-M.H., AOLEHT
7. PekomenpoBaHa: HMC dumsunyeckoro chakynbteTta 30.05.2025, npotokon Ne5

8. YuebHbIN roa: 2026/27 Cemectp(bl): 4



9.Uenu u 3apaum y4e6HON AUCLMUNIIUHBI

Llenbto ocBoeHus gucumnnuHbl “MeTponoruns, ctanHgaptu3aums U TEXHUYECKUE U3MepeHns”
aBnsetca obuieHayyHas noarotoBka 6GakanaBpoOB-(PM3MKOB MpU U3YyYEHUN MaTeMaTU4eCKUX
OCHOB METPOSIOrMM U METPOSIOrM4eckoro obecneyeHusi, TeOpMM MOTrPELUHOCTEN U3MEPEHUN,
METOAOB W3MEPEHUST SNEKTPUYECKUX W  HESNEKTPUYECKUX BESIMYMH, OLIEHKM KadecTBa
M3MEPEHMA WU CPeacTB  U3MEPEHUN, METPOSIorMyeckux npouesyp W anroputMoB KX
naeHTUdrKaunn.

CdopmupoBaTb npuknagHble HaBblKWU MOMYYEHUS KONMYECTBEHHON WMHopmauum o6 oueHke
COCTOSIHMSA OOBLEKTOB MCCrenoBaHWS B pesynbTate U3MepUTENbHOro akKcnepumeHTa Ha 6ase
KaK yTBEPXXAEHHbIX TPAOULMOHHBIX METOOO0B C MPUMEHEHMEM €CTECTBEHHbIX 3TarOHOB, Tak U C
MOMOLLBIO HOBBLIX pPacYeTHbIX METOOAOB HA aHaNMTUYEeCKOM OCHOBE U  UMUTALUMOHHOIO
MOAENUPOBaHUSI.

Mpnobpectn onblT paboTbl C COBPEMEHHBbIMM MeTogaMW W CpeacTBaMn  U3MEPEHUN,
BKMIOYAKOLWMX  MPUHUMMBI  METPOJSIOTMYECKOrO  CUHTE3a U3MEpUTENBbHOroO npouecca C
anropuTMnYecKon agantaumen ans mMatemaTU4ecKoro pacdeTta, aHanm3a M CTaTUCTUYECKOro
KOHTPOSIS KaYecTBa NPOrpaMMHON NPoaYKLUUN.

O3HakoOMUTb C HOPMaTUBHO-TEXHUYECKON AOKYMEHTauuen, Metogamu u npasunamm B obnactm
06paboTKkM 3KCNepMMEHTarbHbIX AaHHbIX, OLEHKM TOYHOCTM M3MEPEHUA U HOPMUPOBAHMUS
TOYHOCTM MNapameTpPoB MNPUKNAQHOMO MaTemMaTU4EeCKOro U HayKOeMKOro WHopmauMOHHOro
obecneyeHns NPON3BOACTBEHHO-TEXHNYECKOMN DesTenbHOCTH, HanpaBneHHON Ha
MOAENUPOBAHNE NPOLIECCOB 1 0OBHEKTOB NPeanpUsaTUS.

MpUMeHATb TexXHOMNOrMM U CpeacTBa  COMPSKEHUA MeTponorndyeckoro obopyaoBaHua ¢
NnepcoHanbHbIMKM  KOMMbOTEPAMN M CO CTaHAAPTHbIMU NakeTamyu aBTOMaTU3NPOBAHHOIO
NPOEKTUPOBAHMS.

Mocne ocBOEHMS AUCUMMITUHBI O0Y4YaloLLMNCS OOMKEH YMETb:

— MNPUMEHSITb  UH(OPMALMOHHO-U3MEPUTENbHBIE  KOMMMEKCbl W CUCTEMbI, KOHTPOSbHO-
M3MEPUTENbHYID U UCTbITAaTENbHYID TEXHWKY C LUenbk perucrtpaumm u  obpaboTku
CTATUCTUYECKUX MaTepuarnoB, HeobXoaAuMbIX Afsl PacyeToB U MPUKNAAHbIX BbIBOAOB B
npeamMeTHbIX obnacTsix;

— OCYLWEeCTBMSATb HOPMAanMU3auMOHHBLIA KOHTPOMb TEXHUYECKON [OOKYMEHTaLuUM W CUHTE3
pe3ynbTaTtoB paboT Mo MeTPOsiorM4yeckon aTTecTtauun, aKcnepTuse u ayauTy nporpammHOro
obecneyeHnss CpeacTB U3MEPEHNS;

— peanu3oBbiBaTb MPUMEHsieMble Ha NpeanpuaTUM  LOKYMEHTbl MO  MeTPONornyeckomy
obecneyeHunio, cTaHgapTU3auMM U ceptTuduKkauMM MNpu  NPoOBeOEHUN 3SKCMEPUMEHTOB C
COCTaBfIEHMEM OMUCAHUS NMPOBOAMMBIX MCCReaoBaHUn U pa3paboToK B BUAE YCTaHOBIEHHOM
Ha NPeanpuUsiTUM OTYETHOCTU U YTBEPXKAEHHBIM hopMmamM;

— aHanuaupoBaTb MPUKNagHOE MaTemaTudeckoe M MHPOPMaLMOHHOE copepkaHue npolecca
M3MEpPeHUi C LUenblo Bblbopa nNpaBun  MPUHATUMS  PELUEHUss O €ero anroputMe B
pernamMeHTMpPOBaHHbIX [LOKYMEHTaMU YCMOBUSIX U WHTErpauum c HabopoM MMEILLMXCS
anpuopHbIX 3HAHWIA ANst yCTaHOBEHWs Hanbonee paLMoHanbHOM CXeMbl UX NPOBEAEHNS;

— TNPUMEHATb aTTEeCTOBaHHble METOAMKM  BbINOSIHEHUST WU3MEPEeHWA U KOHTpons ¢
MCMONb30BaHMEM KOMMBIOTEPHbIX TEXHOMOTUA Ans NIaHMPOBaHUS U MpoBedeHus paboT B
cucTeMax MaTeMaTMyeckoro obecrneyeHumst npu nccnegoBaHnM U MOAENMPOBaHUM MPOLLECCOB U
OObEeKTOB  MpeanpuaTM  Ha  Gase  cTaHOApTHbIX  MNAKeToB  aBTOMAaTU3UPOBaHHOMO
NPOEKTUPOBAHMUS.

10. MecTto y4ye6HOM AucumMnnuHbl B cTpyktype OOIl: yacTtb, popmMupyemasi ydacTHUKaMm
obpas3oBaTenbHbIX OTHOLLEHWI, 650K B1.

B pesynbrate npoxoxaeHus OaHHOM AMCUUNMMHBI OOyyaloWwmnnca OOfmKeH npuobpecTun
3HaHWS, YMEHMS, HaBblkM NPOGECCUOHANbHbIX KOMNETEHLMI, HeobXxoanmbIX ansa obecneyeHus
TPYAOBbIX PYHKUMI NpoheCCnoHanbHbIX CTaH4ApPTOB:

40.058 NHxxeHep-TeXHOMOr N0 NPOM3BOACTBY U3OENUIA MUKPOISTEKTPOHUKN
— A/05.5 «KoHTponb cobntogeHns napameTpoB U PEXMMOB TEXHOMNOMMYECKUX onepauun
NpOLLeCCoB NPON3BOACTBA U3AENUA MUKPOINEKTPOHMKN;



11. MnaHupyemble pe3ynbTaTbl OOy4YeHUs MO AUcCUUNNUHe/MoAynto (3HaHUS, YMeHMus,
HaBblK1), COOTHECEHHbIE C NNIaHMPYyeMbIMU pe3yribTaTaMu OCBOEeHUsi o6pa3oBaTenbHON
nporpaMmbl (KOMNETeHLMSAMU) U UHAMKaTOPaMM UX BOCTUXEHWUS:

Koa HasaHue Kog(bl) Nuaunkatop(bl) MnaHupyemble
KOMMeTeHUUn pes3ynbtatbl 06y4eHus
MNK-4 [loTOB MK-4.1 OcywecTtBnser - 3HaTb  OCHOBHble
OopraHu3oBbIBaTb KOHTPOSb napameTpbl
MeTponornyeckoe NpaBUNbLHOCTU TEeXHOJTOrM4YeCcKmX
obecneyeHne aKcnnyataumm NpoLeccoB.
npovsBoacTBa mare- TEXHOOrM4ecKoro - YmMeTb BbISABNATb
puvanoBs 1 n3genun obopyaosaHus N | OCHOBHbIE
3NEKTPOHHOWN TEXHUKMN OCHacCTKU Ha | TexHonoruyeckne
NPOM3BOACTBE M3OENUN | 3afaun, pelaemble npu
MUKPO3NEKTPOHUKM; paspaboTke
TEXHOJIOrM4eCcKoro
npouecca
NpPo13BOACTBa M3a4eNuin
MUKPO3NEKTPOHUKM
- YMmeeT npoBOAUTL
N3MEPEHNS  OCHOBHbIX
napameTpos
nonynpoBOAHUKOB n
npnbopos Ha nx
OCHOBE;
MK-4.2 BoisiBnsier NPUYUHBI | - Ymeet
Opaka u nNpubnmxeHus | aHanM3npoBaTb
napameTpos K | OCHOBHblE MapaMeTpbl
npeaensbHo peanunsyembix
A0MNyCTUMbIM npy | TEXHOMNOrMYECKNX
N3roTOBMEHUN U3L4ENWK | NPOLEeCcCoB
MUKPO3EKTPOHUKM npov3BoACTBa U3genuin
MUKPO3NEKTPOHUKMN.
MK-4.3 FoToBUT nNpennoxeHus | - 3HaeTt
no MOBbLILLUEHWNIO | TEXHONOTNYECKNe
TOYHOCTH dhakTopbl,
TEXHONOrM4YeCcKmx Bbl3blBaloOLLME
onepauun, NOrpeLLUHOCTH
npeaynpexaeHunio N | U3roTOBIEHNSA M3OeNnn
yCTpaHeHuto 6paka npu | MUKPOINEKTPOHUKY;
N3roTOBNEHUN U34enun
MUWKPO3EKTPOHUKM
MK-7 CnocobeH npoeogutb | MK-7.1 Bbibupaet - Ymeet
TexHosorn4yeckme Heobxoanmble aHanuauposaTb
npoweccol napameTpbl peXnmbl paboThbl
npovsBoacTea TEXHONOrM4YeCcKmX TEXHOSOrM4eCcKoro
MaTepuanos u npoLeccoB obopyaoBaHus Ha
nsgenun NPOM3BOACTBA M3OENWin | NPOU3BOACTBE U3AENUi
3NEKTPOHHOW TEXHMKMN MUKPO3NEKTPOHUKM MUKPOINEKTPOHUKMN.
- YmMeeT BbIgBNATb
NPUYUHBI notepu
TOYHOCTU
TEXHOJIOrM4eCcKoro
obopynoBaHus.

- 3HaeT AOKyMeHTaumio,
MeTodbl M npaBuna B




obnactu 06paboTkm
aKcnepuMeHTarnbHbIX
OaHHBbIX, OLIEHKM
TOYHOCTU U3MEpPEHUn n
HOPMMpPOBaHUA
TOYHOCTM MapameTpoB
npuknagHoro
MaTemaTn4eckoro "
HayKOeMKOro
MHGOPMaLIMOHHOIO
obecneyeHus
NPOn3BOACTBEHHO-
TEXHNYECKOM
OeATenbLHOCTH,
HanpasreHHon Ha
MoAenupoBaHue
NnpoLEeccoB M OOBLEKTOB
npegnpuaTua
MUKPOSNEKTPOHUKM.
12. O6bem gMcuMNNuHbI B 3a4eTHbIX eguHuuax/yac.— 6/216.
dopma NnpomexyToyHom aTrectauum_3advet
13. TpyaoemKocTb N0 BuUAamM y4ye6Hom paboTbl
TpyooemkocTb
B yuebHoit paboThl Becero [o cemecTpam
4 cemecTp
AyONTOPHbIE 3aHATUSA 103 103
nexkuumn 34 34
npakTuyeckme
B TOM yucre:
nabopaTtopHble 68 68
rpynnoBble KOHCYNbTaunm
CamocTogarensHas pabora 114 114
dopma NpoMeEXyTOYHOW aTTecTaumm —
3a4YeT C OLEHKOW
Wtoro: 216 216
13.1. CopepxxaHue AUCLUNIINHBI
n/n Peanusa
ums
pasaena
ancuunnu
HanmeHoBaHune pasgena I
ofepxaHue pasaena ancunninHbl Hbl C
ONCUNNIUHBI
nomMmoLubro
OHNawH-
Kypca,
QYMK *
1. Nekuun
1.1 CprKTypa MeTponiormn. OcCHoOBHbIE MeTposiormn4yeckme
NOHATUA WU TEepPpMUHbI. OI'Ipe,EI,eJ'IeHVIﬂ MOHATUN: CBOVICTBO,
MeTpOJ‘IOFI/Iﬂ n ee MeCTo cpeaun | Benn4duHa, KOnn4yecTBoO, Ka4yecTBoO. Mepbl CBOWCTB
Opyrnx Hayk oKpyxatoLero Anrebpa pa3smepHocTen.
3KCI'IepVIMeHTaJ'IbeIe aHannTnyeckune OTHOLUEeHU4A
OKBMBAl€HTHOCTU W nNpeanoyvYTeHusa. BVI,D,I:I wKan un wux
MatemMaTnyeckme mogenu.




1.2

dunsunyeckme BenuuuHbl (PB)
Kak 06beKT MeTponorum

3HaveHve, pa3mep, pasMepHoCcTb UK cumBonbl  DB.
Knaccndukauma @SB Ha pasmepHble U 6espasmepHble,
agouTVMBHbIE W HeagAUTVBHbIE,  9KCTEHCUBHbIE 1
WHTEHCMBHbIE,  CKansdpHble,  BEKTOpPHblE.  TEH3OpPHbIE.
Cuctembl egunnuy ®B. MexayHapogHasi cuctema eguvHuL
(SI). Martema-Tnyeckne mopgenu BenuuuH.  [puHUMNbI
pasgeneHvs BEeNUYMH Ha OCHOBHble U MNPOM3BOAHbLIE.
YpaBHeHUs eanHUL, NPOM3BOAHBIX BENUYNH. KOHBEKLVMOHHbIN
XapakTep Bblbopa eavHul namepeHnin. KBaHTOBbIE TanoHbl.
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KauecTtBO

M3MepeEHU n
cnocobbl ero
DOCTUXEHUS

Buabl un3mepeHwn. [lpuHUMNBbI U3MEPEHUS: MNpUMEHeHue
acpcbekToB [ko3edpcoHa, [Menbtbe, [Hdonnepa. Cxembl u
npouenypbl B3aMMOAEWCTBUSI cpedbl namepeHusi 1 obbekta
nameperus. lMoHaTMe o To4HOCTM u3MepeHus. OCHOBHoOe
ypaBHeHWe u3mepeHus. MeTtodbl uM3MepeHun M KX
knaccugukaumsa. MeToauKM  BbINOMHEHUST  U3MEPEHUN.
MaTtematuueckme mogenu OpPMUMPOBaHUS  pesynbTarta
MU3MEPEHNS  KONMUYECTBEHHOW  BEeNWYMHbLL.  ANropuTM
onpefeneHns  xapakTepucTukK pesynbrata W3MepeHus.
MaTtematuyeckne  mogenu  MpPSMOrO U KOCBEHHOrO
nsmepeHusa.  Metogbl  06paboTkM  OOHOKPaTHBIX U
MHOFOKpaTHbIX U3MEPEHNI NOCTOSHHON BENUYUHBLI. SPdeKT
KBaHTOBaHMS.

1.4

CpeactBa
n3MepeHust
(CW): knaccbl n mogenu

Knaccel CW. MatemaTtnyeckas wmogens CW B dopme
cTaTtuyeckomn XapaKTepUCTUKN. HdnHamnyeckne
matemaTnyeckme moaenu CW. MeTponoruyeckme
xapaktepuctukm CU n nx HopmuposaHnue. EgnHoopasne CU
W eduHCTBO u3MepeHun [loHATME O MeTpONornMyeckon
HagexHocTn.  [puHUMNBI  METPONOrMYeckoro  CuHTesa.
AnNroputMbl - MOCTPOEHWUS  CPeAcTB  U3MEPUTENbHOro
KOHTponsa. Bbibop TovHOCTW. [puHUMMBLL:  MHBEPCUM,
eovHctBa 6as, Temnopa, A66e. Bo3aMOXHOCTM M MeTOAbI
COMPSDKEHUSI  CPEeACTB  M3MEPUTENIbHOTO  KOHTpOns U
ynpasneHus TEXHOMOTNYECKUMM npoweccamu.
OneKkTpouamepuTenbHble  YCTAHOBKM, Mpeobpasosatenu.
MHdDopMaLUMOHHO-M3MepUTENbHbIE KOMMMEKChl U CUCTEMBI.
Mosepka CY. OnTrMmM3aums MeXnoBepOYHbIX MHTEPBANOB.
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MorpeluHoCTH n3mepeHui

Knaccundukaumsa norpewHocten no: opme npeacraBneHuns,
NpuyYnHe BO3HUKHOBEHWS, XapakTepy NposiBNeHnsi, cnocoby
namepeHuss. OCHOBHble TMOHATMS  TEOPWUM  CryYalHbIX
norpelHocTen. ARropuTMbl  OMpeaeneHns  MorpeLHoCTU
pesynbTaTa n3mepeHus. O6paboTka 7 dopmbl
NpeacTaBneHns  pesynbTaToB  W3MEPEHWUW, OueHKa WX
MOrpeLIHOCTEN Ha OCHOBE  3KCMepuMmeHTa.  Ycnosus
eanHcTBa n3mepeHun OTHOCUTENBLHO cny4anHom
norpewHocT. [orpewHocTs  n3MepeHus  ©  NpuHUMN
HeonpegeneHHoctu MenseHbepra.

1.6

ObecneyeHune e[VHCTBa
n3mMepeHumn

locynapctBeHHass  cucTtema  obecneveHuss  eduHCTBa
namepeHun.  MeTponornyeckass  cnyxba  Poccunckon
depepaunm, ee cTpyktypa W 3agauyn. [oHaTne
meTpornoruyeckoro obecnevenns. PasgeneHne cpeacts
n3MepeHus no METPOSIOrMYecKomy obecneyeHnio.
OpraHnsauuoHHble, Hay4yHble W MeToAuYecKMe OCHOBbI
MeTponoruyeckoro obecneveHns. HopmaTuMBHO-NpaBoOBbIEe
OOKYMEHTbI, pernameHTupyioLLme METPONOrnyecKyto
[esiTensHOCTb. Buabl MeTponornyeckon 4esiTenbHOCTU.

1.7

OnekTpoMexaHn4yeckme
nsmepuTenbHbie NpUMBopbI

MarnutoanekTpuyeckme, 3MeKTPOMarHuTHbIE,
3MeKTPOANHaAMMNYECKme, aneKkTpocTatnyeckue,
WHBYKLUNOHHbIE n3mepuTenbHble npubopebl.
OneKkTpoMarHUTHbIN NIOromMeTp

1.8

MpeobpasoBaTenu
n3MepsieMblX BENUYMH

HasHaueHne npeobpasoBateneit. Buabl npeobpasoBaTenei.
LWyHTbl. Oenutenn HanpsbkeHus. TpaHcdopmaTopbl TOKa,
TpaHcdopmMaTopbl HanpsKeHus. Boeinpamutenu.
OnNeKTPOHHO-NY4eBOW ocumnnorpad .

1.9

M3mepeHune ANEeKTPpU4eCcKnx
Benn4ynH

OuddepeHunansHoe unsMmepeHune. KMsmepeHne Toka M
HanpsxeHnsa. Wamepenne cgsura das.  UamepeHue
MOLLLHOCTM aKTMBHOW. M3mepeHne MOLLHOCTUM peakTUBHOMN.
M3mepeHune YacTtoThbl

1.10

Peructpupytowme npubopbl

Mpeobpa3oBaTteny UHopmMaLmu. PeructTpupyoLlye opraHbi.
Mpeo6pa3oBaTesibHble ycTponcTBa cpaBHeHus. [pubopsl




ana  peructpaumm (PI)
1.11 TexHonorus LM poBbIX M3MepEHUN. MoHsTHe
«KOMMblOTEPHOE M3MepeHue. NMpeobpas3oBaHne BENUYMHBI B
LindpoBble  nameputenbHble -
yncno. MorpewHocTn. YCTpoincTBa LUMPOBOro U3MEPEHUS.
npubopsb! (LIAIM)
AHanoro-undposoe npeobpasosBaHue. [NorpewHoctn ALTMT.
LindppoBoii pernctpaTop anekTpuyeckux cobeitun "P3C"
1.12 MamepeHne MarHMTHOrO MNOTOKA, MAarHUTHOW WHAOYKLMK,
XapaKTEePUCTUK MarHUTHbIX MaTepuarnos.
NamepeHne MarHUTHbIX
MamepeHne  xapakTepucCTMK  MarHUTHbIX — MaTepuarnos.
BenuunH.  lNpeobpasoBaTtenu o .
nepemeLtieHui (1) MpeobGpasoBatenn nepemellennn  (MM):  pesncTuBHble,
P WHOYKTVBHbIE TpaHcopMaTopHsbIe, WHOYKUNOHHBIE,
CTPYHHbIN
1.13 M3mepeHne cunebl, MOMEHTA, YCKOPEHUSA, CKOPOCTH,
N3mepeHnst MexaHn4eckmx
nepemeLleHnsi, UISMepeHMe MOMEHTa Cu.
Benu4YMH (cun v napameTpoB
Tepmonapa. TepmoconpoTuenenue. MNupomeTtp. PoTtoamoa.
ABwxeHus). NamepeHune
OnekTpoMarHMTHOE M3MEPEHNE MEXAaHNYECKOTO HanpsXKeHNs
Temnepartypbl 1 cBeTa
¥ Temneparypsbl
3. llabopaTopHbie paboTbl
3.1 Knaccudukaums Buabl wkan n nx martematmdeckne mogenu. Anroputmbl
norpeLuHocTei no: opme onpeneneHnss  MOrpeliHoCcTM  pesynbTata  U3MEPEHUs.
NpeacTaBreHunsl, NpuynHe obpaboTka U1 dopmbl  NpeacTaBreHUss  pesynbTaToB
BO3HVKHOBEHUSI, XapaKkTepy U3MEPEHUN, OLEHKa WX MOrpewHocTel Ha  OCHOBE
nposiBreHus, cnocoby 3KCneprMeHTa.
M3MepeHMs.
3.2 O6paboTka u hopmbl MeToabl uM3MepeHWn U UX  Knaccudukaumsg. MeTOAMKM
npeacTaBneHns pesynbTaToB BbINOMHEHUS U3MEPEHWIA.
M3MepeHUI, oLeHKa nx
NorpeLLHOCTEN Ha OCHOBE
3KCNEPUMEHTA.
3.3 N3mepeHne aneKkTpnyeckux MpsaAmble M3MepeHNs HanpsXKEHWst U TOKa aHanoroBbIMU U

Benn4ynH

UM pPOBLIMU NpUGopamMm

Orlpep,eneHme NONAPHOCTN HaNpsAXeHna W HanpasleHua
TOKa No NoKa3aHnam I'IpM60pOB

KocBeHHble Nn3MepeHna HanpsaXxeHna n Toka

Pacwwupenne npegenoB uv3mMepeHuss amnepMeTpoB U
BONMbTMETPOB C  MOMOLUbIO  LWYHTOB ©  [00OaBOYHbIX
COMNPOTMBIIEHUN

KaJ'IVI6POBKa aHalioroBbIixX amnepmMeTpa 1 BonbTMeTpa

OnpefeneHve MeTOAMYECKOW MOrPELLUHOCTU U3MepeHui,
06ycrnoBneHHoW BNusiHuem npubopos

OueHka  BENMUYMHBI  COMPOTMBIIEHUS
UM POBbIX NPUGOPOB

aHaloroBbIX n

M3amepeHne 9.40.C. UCTOYHMKA C BbICOKAM BHYTPEHHUM
conportuneneHnemMm KomneHcaunoHHbIM METO40M

OnpepeneHne METOAUYECKOW MOrPELIHOCTU  U3MepeHus
3MEeKTPUYECKOro CONpOTUBIIEHNS, OBYCNOBINEHHON BMSHUEM
npubopos

13.2. Tembl (pasgenbl) AUCLUMNNUHBI U BUAbI 3aHATUN

Buapbl 3aHATMIM (KONUYECTBO YacoB)
Ne HanmeHoBaHue Tembl
CamocTosTenbHa
n/n (pasgena) oucumnnmHbl Jlekuun MpakTtnyeckme | JlaGopaTopHble 5 paota Bcero
MeTponorus n ee mecto
1 cpeam Opyrmx Hayk 2 4 6
dursnyeckne BeNUUMHbI
2 (PB) kak 06BeKT 2 4 6
MeTposiorum
3 KayecTBo namepeHun un 2 4 6
cnocobbl ero 4OCTUXKEHUS
CpenctBa nsmMepeHusi
4 (CW): knaccbl n mogenu 2 4 6
5 [MorpeluHOCTH n3MepeHui 3 8
6 ObecneyeHune eAMHCTBa 5 6
N3MepEeHUN




3nekTpomMexaHuyeckue 3 4 7
n3MepuTenbHble Npubopbl

MpeoGpa3zoBaTtenu
n3MepsieMblX BENUYMH

M3mepeHue
3NEKTPUYECKMNX BEMUYMH

3 63 70 136

PervcTpupytowme 3 4 7

10 npunbopbl

Lndposbie
11 | n3amepuTenbHble NpMBopbI 3 4 7

(L)

MamepeHne MarHuMTHbIX
BENUYUH. 3 4 7
Mpeo6pazosaTenu
nepemewenui (MNM)

12

N3mepeHns mexaHn4eckunx
BENUYUH (CUn U
13 | napameTpoOB [ABMXEHUS). 3 4 7
M3mepeHune Temnepatypbl
u cBeTa

WToro: 34 68 114 216

14. MeToanyeckue ykasaHus Ansi 00y4YaroLWMXCA MO OCBOEHUIO AUCLUNIIUHDI

N3yyeHne pgucumnnuuHbl «MeTponorusi, cTtaHgapTM3auus U TeXHUYEeCcKMe U3MepeHUs»
npegycmaTpuBaeT OCYLLEeCTBreHNe y4yebHOW [esTenbHOCTW, COCTOSLEN M3 OBYX 4YacTew:
0byyeHus1 CTyQeHTOB npenofaBaTenem n CaMocToATENbHON y4ebHOM AeaTeNbHOCTU CTYAEHTOB
MO U3YYEHUIO ANCUUNINHDI.

B yyebHOM npouecce ucnonb3yloTca crneaylowme obpasoBaTenbHble TexHonoruun. [lo
obpasoBaTenbHbiM bopMaM: nekumu; nabopaTtopHble paboTbl; MHAMBMAYaNbHbIE 3aHATUA. 1o
npeobnagarowum Metogam U npuemam  00yyeHusi:  OBbACHUTENBHO-UNNIOCTPATUBHbIE
(o6bsACcHEHMEe, NoKas—aeMOoHCTpaumsa y4ebHoro matepvana u ap.); akTmeHble (aHanm3 yyebHom
N Hay4YHOW NnuTepaTypbl, COCTaBMeHNEe CXeM 1 Ap.) N UHTEPaKTMBHbIE, B TOM YMCIE U rpynnoBble
(B3aMmHOe o0y4yeHue B hbopme MOAroTOBKM M 0BCYXOeHus AOOKMNadoB); MHAOPMALMNOHHLIE;
KOMMbIOTEPHBbIE; MYyNbTUMeAunHble (paboTa C calTamMyn akageMUYecKUX CTPYKTYp, Hay4vyHo-
nccnegoBaTenbCKUX opraHM3auunin, anekTPoHHbIX 6ubnunotek u Ap., paspaboTka npeseHTauun,
coobLLEeHnn N [OKNa4oB, paboTa C ANEKTPOHHbIMU 0BYyYatoLWMMK NporpamMmmamMmn u T.0.).

MoproToBKka K NEKUUAM SABNSETCS OAHWMM U3 BUAOB CAMOCTOATENbHOW paboThbl CTYAEHTOB-
marnctpoB. CtygeHTam, 4ToObl XOpoWO oBnageTb Yyy4ebHbIM MaTepuanom, Heobxogumo
BblpaboTaTb HaBblkM MNPaBUNIbHOM W MNaHOMepHoW paboTbl. lepea Havanom NEKLMOHHbLIX
3aHATMM Hago MpPOCMOTpPeTb BCe, 4YTO ObINO caenaHo B npeabigywivi pa3. 310 NO3BONUT
COCpPeaoTOuUTb BHMMAHME M BOCCTAHOBUTb B MaMATU YXXe MMEKLLMECs 3HaHus No AaHHOMY
npeameTty. Kpome Toro, Takom MeToa NMOMOXET nydlle 3anoMHUTb Kak cTapoe, Tak U HOBOE,
yrnyout noHMMaHve TOro W ApYyroro, Tak Kak npu 3TOM YyCTaHaBMMBAKOTCHA CBSA3M HOBOMO CO
CcTapbiM, 4YTO SBMseTCA He TOoNbkKo ob6sA3aTeribHbiM, HO W OCHOBHbIM YCNOBMEM [My6oOKOro
oBnageHuss matepmanom. Yem petanbHee m3ydyaemoe acCoOUMMPYETCA C U3BECTHbIM paHee,
TEM NMpoYHee CoOXpaHaeTcsa B NamATh U GbICTpee BCNOMHUTbL, Koraa TpebyeTcs.

Mpuctynas K W3y4eHWO HOBOro MaTepuana, HeobxoAuMO CoCpefoTouuTbCs, T.€.
CKOHUEHTpMpOBaTb BHUMAaHWE W He OTBMeKaTbCA OT BbINOMHAEMON paboTbl, MOMHS, 4TO
XenaHve 3anoMHUTb SBNAETCS rapaHTMen ycnewHon paboTbl, OTCYTCTBME Xe BONMU K
3anoOMUHaHUIO CHWXKaeT apdeKT BOCNIPUATUS.

CnegyeT nNOMHWTbL O TOM, 4TO 4epe3 JNeKUMo nepedaeTcs He  TONbKO
CUCTEMATMU3NPOBAHHbIA TEOPETUYECKUA MaTepuan, HO M MNOCTUraeTcss MeTOAMKa Hay4yHOoro
nccneaoBaHUA M yMEHWEe CaMoCToATEeNbHO paboTaTb, aHanNM3MpoBaTb Pas3NMYHOrO poaa
ABMNEHNUS.

3anucblBaTb Ha nekuun HeobxoauMOo rmaBHoOe, He CTPeMSCh 3arKCMpoBaTb BCe CrOBO B
cnoBo. BeibpaTb xe rnaBHoe 6e3 NoHMMaHusa npegMeTa HEBO3MOXHO. Hanuuve cobcTBEHHOro
KOHCMeKTa NeKkuui Mno3BOMSeT elle pa3 O3HaKOMWUTbCS, NpoayMaTb, pas3obpaTbCA B HOBOM
mMaTepuane, Tak Kak HeOCTaTOYHO XOPOLLO MOHATbIE BO BPEMS NEKUUN NOMoXeHUs MoryT ObiTb
BOCCTaHOBMEHblI B NaMsATW, COMOCTaBMEHbl C APYrMMW, A0AYMaHbl, OOMOSHEHbI, YSICHEHbI W



pacliMpeHbl C nomMowbio ydebHoMm nuTepaTypbl. 3anucu 4BRASTCA  nocobusmu  ang
NOBTOPEHUS, JAOT BO3MOXXHOCTb OXBaTUTb COAEpPXaHMe NeKunn 1 BCero Kypca B LIEroM.

[Mpn 9TOM XOpOLIO OBMafeTb coaepXaHMeM fneKLmMn — aTo:

- 3HaTb TEMY;

- MOHUMAaTb 3Ha4YeHMe U BaXXHOCTb ee B JaHHOM KypcCe;

- YeTKO NpeacTaBnATb NnaH;

- YMEeTb BblAENNTb OCHOBHOE, MaBHOE;

- YCBOUTb 3HAYEHNE NPUMEPOB 1 UIMOCTPaLM;

- CBsi3aTb BHOBb MOJ1y4YE€HHbIE CBEAEHUSA O NpeaMeTe UMK SBMEHUN C YXKE UMEHLLUMUCS;

- NpeacTaBnATb BO3MOXHOCTb U HEOOXOANMMOCTb NPUMEHEHNSI NOSTYYEHHbIX CBEOEHWUN.

CyLecTByeT HECKONbKO 06LWmx npaBun paboTbl HA NEKLUMK:

- NeKUUn no Kaxxgomy npegmeTy 3anucbiBaTb yaobHee B OTAeNbHbIX TeTpaasX, OCTaBnss
LUMPOKME Nosnsa Ans NOMETOK;

- K MPOCNYLUMBAHWUIO NEKLUMN criegyeT roTOBUTbCH, YTO MO3BOMUT B MpoLEcCe MeKumun
OTAENUTb rMaBHOE OT BTOPOCTENEHHOrO;

- Nekuun Heobxo4MMO 3anucbiBaTb C CaMOro Havana, Tak kak OHO 4acTo ObiBaeT KI4oMm
KO BCEW TEME;

- TaK Kak [OOCIOBHO 3anucaTtb eKuuio HEeBO3MOXHO, TO HeobXoOMMO B KOHCMNEKTe
oTpaxaTtb: OpMyIbl, ONpeAeneHnsi, CXembl, TPyAHbIE MeCTa, MbICNKW, NpUMepbl, PakTbl U
NOMOXeHMs,, OT KOTOpPbIX 3aBUCUT MOHMMaHue [NaBHOro, HOBOE UM  HE3HaKOMOE,
HeonybnunkoBaHHble AaHHblEe, MaTepuan, OTCYTCTBYIOLWMIN B y4ebHMKax n T.M.;

- 3anucbiBaTb HaJo CXaTo;

- BO BpeEMS NeKUMU BaXKHO HENpPepbiBHO COXpaHATb pabouyyto yCTaHOBKY, YMCTBEHHYIO
aKTUBHOCTb.

N3yyeHne TeopeTuyeckoro matepumana B JaHHOM Kypce He OrpaHu4MBaeTcs NoaroToBKOW
K nekumsim n paboTon Ha OaHHOM Buae 3aHATMIW. JIeKuMOHHas YacTb Kypca OpraHuyecku
B3aMMOCBSi3aHa C MHbIMW Buaamu paboT: HanucaHmeM pedepaToB, y4acTuem B nabopaTopHbIX
paboTbl, NOArOTOBKOW U cAayven 3ayeta No AUCLMNIIMHE, B CTPYKTYpe KOTOPbIX Takke 6onbLioe
3Ha4yeHne umeeT camocToATenbHasa paboTa cTygeHTa.

CamocTtodatenbHast pabota oby4atowmxcs Hapsgy ¢ ayauTopHOW NpeacTaBnsieT OgHy U3
dopm y4yebGHOro npouecca W SABNSETCA CYLIECTBEHHOW ee 4acTbi, 4YTO Hambornee Spko
NPeAcCTaBneHo B Mpouecce noaroToBkM MaructpoB. [locnegHee o6ycnoBneHo Tem, 4TO
camocTosiTenbHasi pabota npegHasHadeHa Onsi POPMUPOBAHUS HaBLIKOB CaMOCTOATENbHON
paboTax kak BooOLle, Tak N B y4€OHOW, Hay4HOW OesATENbHOCTU, POPMUPOBAHNE U pa3BUTHE
CnocobHOCTM NpuMHMMaTb Ha cebsi OTBETCTBEHHOCTb, CaMOCTOATESNIbHO pelwaTtb npobnemy,
HaxoanTb KOHCTPYKTMBHbIE PELLUEHUS, BbIXO U3 KPU3NUCHOW CUTyauun n T.4.

CamocTodaTenbHasa pabota popMmpyeT cCaMOCTOATENBHOCTb HE TOSbKO Kak COBOKYMHOCTb
YMEHUI 1 HaBbIKOB, HO N KaK YepTy XapakTepa, UrpatLLyo CyLLeCTBEHHYIO pOflb B CTPYKType
NIMYHOCTN  COBPEMEHHOrO  cneuuanucta Bbicwen kBanudpukauum. OHa  BOCNUTbIBAET
CaMOCTOATENbHOCTb KaK 4epTy xapaktepa. Hwukakme 3HaHMS, NOSyYeHHble Ha YpPOBHE
NMacCMBHOIO BOCMPUSITUS, HE CTaBLLUME OOBEKTOM COOCTBEHHOW YMCTBEHHOW My nabopaTtopHOM
paboTbl, HE MOTYT CYMTATLCA MNOAMMHHBLIM JOCTOSHUEM YErOBEKa.

[aBas BO3MOXHOCTb pacwmpaTb M oborawiaTb 3HaHUS, YMEHUS MO MHAMBUAYalbHbIM
HanpaBneHusM,  camocTosTenbHas  pabota  oby4vawouwerocs  Mo3BonsgeT  co3gaTb
pPa3HOCTOPOHHUX cneunanuctoB. B npouecce camocTosiTenbHOW paboTbl  pas3BuMBalOT
TBOpYECKME BO3MOXHOCTU Oby4atoLerocs, npu 3TOM camMocTosTenbHas paboTta 3aBepluaeT
3agaym Bcex BnaoB yvyebHom paboTbl.

CamocrtoarenbHas pabota — 310 nnaHnpyemasi pabota obyyaroLwmnxcs, BoinofHIeMas no
3a0aHuU0 1 NpU METOANYECKOM PYKOBOACTBE npenogasartensi, Ho 6e3 ero HenocpeaCTBEHHOro
yyactus. lNpenogaBaTtenb, BeOyLUn 3aHATUSA, OpraHM3yeT, HanpaensieT CaMOCTOATENbHYH
paboTy obyyarowmxca 1 okasbiBaeT MM Heobxoaumyko nomollb. OgHaKO CaMOCTOATENbHOCTb
obyyvatolmxca [orpkHa npeBblwaTe o06beM paboTbl, KOHTPONUPyeMOW npenogaBaTenem
paboTbl, ¥ UMETb B CBOEWN OCHOBE MHOVBMAYANbHYIO MOTMBaUUIO 06y4YatoLerocs no nony4yeHunto
3HaHMN, HEeOOXoAUMLIX M AOCTaTOuYHbIX ANA 6yaywen npodeccmoHanbHON OEATENbHOCTU B
n3bpaHHon cpepe. lNpenogasaTtenb NpyM HeOOXOOMMOCTU MOXET OKasbiBaTb COAENCTBUE B
BblpaboOTKE W  KOppeKkuMn [OaHHOW MOTMBaLMKW, nexawen B OCHOBE MOCTPOEHUS



CaMOCTOSATENbHON AeATenbHOCTM Ooby4alowerocss no MU3yYeHWo LUCLUNIWHBI, NONy4eHWto
HeobXxoaUMbIX 3HAHWUN N HaBbIKOB.

MNMonyyeHne obGpasoBaHusa npeanonaraeT obyyeHue pelueHuo 3agady onpeaeneHHou
chepbl aearenbHocTn. OgHako kak 6Gbl xopowo He obydanuch obyvawwmecs cnocobam
pelleHua 3agjavy B ayauTopuu, copMMpoBaTb CpeacTBa MNPaKTUYECKOW AeATenbHOCTU He
YAAcTCA, TaK Kak Kaxabli criyqan NpakTUKU 0cobbin M ANA ero pelueHus crieqyeT BbipaboTath
0Cco6bIVi NPOECCUOHASTBHBIA CTUMb MbILLMEHUS.

OcHoBon camMoCTOATENbHON pPaboTbl CAYXUT Hay4YHO-TEOPETUYECKMI KYpC, KOMMIEKC
nony4yeHHbIX obyyarowmmes 3HaHnin. OCHoBHOWN, Hanbonee 3KOHOMUYHOW (POPMON NOMNYyYEHUS K
YCBOEHUS WMHAOPMaLMKU, TEOPEeTUYEeCKUX 3HaHUMN B By3e SBNAETCA NeKkuusi, no3BonsioLlas
BOCIMPUHSATDL 3HAYUTENbHYIO CYMMY OCHOBHbIX 3HaHWA U NOTOMY CNOCOBCTBYIOLLAS MOBbILLEHNIO
NPOAYKTUBHOCTM BCEX Apyrux opM y4ebHoro Tpyaa.

Pesynbtat o06yyeHnss u camoctosTenbHouM paboTbl obyvatoulerocs npeanonaraeT
Hanuyne cneayLmnx COCTaBNALLNX:

- MOHVMaHWe MeToa0MNOrMYECKUX OCHOB NMOCTPOEHUSA U3YYaeMbIX 3HAHWI;

- BblAENEHNE MaBHbIX CTPYKTYp y4ebHOoro Kypca;

- hopmupoBaHue CpeaCcTB BblpaXXEHMS B JaHHOW obnacTy;

- MOCTPOEHNEe METOAMK peLLeHNs 3aad U opueHTaumm B npobnemax (cutyaumsx).

CamocTosTensHaa pabota obyyarowmxcsa npu ndydeHun «MeTtponorus, craHgapTy3aums
N TEeXHUYECKNe WU3MepeHusi» BKMYaeT B cebsa: noarotoBKy M yyacTMe B U3yYeHUM
TEeopeTU4ecKon YacTu Kypca, BbiNornHeHne nabopaTopHbIX paboT, MOArOTOBKY K 3a4eTy.

CamoctodaATenbHaa pabota cTygeHTa npuv  U3yvyeHuM gucuuninuHel  «MeTponorus,
CTaHOapTU3aumsa N TeXHUYECKMEe N3MepeHus» BKNoyaeT B cebs:

N3y4yeHne TeopeTMYECKON YacTun Kypca — 12 yacos
NoAroTOBKY K NabopaTopHbIM 3aHATUAM — 52 yacos
HanncaHue oT4eToB Mo nNabopaTtopHbiM pabotam  — 20 Yacos
HanucaHwe pedepaTa — 10 vyacos
NOArOTOBKY K 3a4eTy — 10 vyacos
uToro — 114 yacos

15. TlepevyeHb OCHOBHOM W [OOMOJIHUTENBLHOMW nNUTepaTypbl, PEeCypCOB WHTEpPHEeT,
Heo6X0AUMbIX ANSA OCBOEHUS AUCLIMNIIUHbI

a) OCHOBHas nuTeparypa:

Ne n/n NcTouyHUK

CrenaHoBa, EneHa AnekcangpoBHa. MeTponornst n nameputenbHas TeXHUKa: OCHOBbI
00paboTkn pesynbTaTtoB M3MepeHun : ydebHoe nocobue ans By30B : [4ns CTyA.,
obyyarowmxca no nporpamme Gakanaspuata nNo HanpasneHusM MOArOTOBKM
"CtaHgaptusaumss 1 metponorus”, "HaHOTeXHONorMMm M MUKPOCUCTEMHAs TexHuKa",
1| "®usuka"] / E.A. CrenaHoBa, H.A. CkynkuHa, A.C. BoneroB ; Ypan. degep. yH-T nm.
nepsoro [lNpeangeHta Poccum B.H. EnbumHa ; nog obw. pea. E.A. CtenaHoBon .—
Mocksa ; Ekatepunbypr : KOpanT : M3a-Bo Ypanbckoro yHuBepcuteta, 2018 .— 93, [1] c.
: wvn., Tabn. — (YHusepcutetbl Poccumn) .— Bubnwuorp.: c. 69, 91 .— ISBN 978-5-534-
00686-5 .— ISBN 978-5-7996-1878-0.

6) gononHuTenbHaa nuTeparypa:

Ne n/n NcToYHUK

JIndomu, Nocud Monceesuy. CtaHgapTmsaumsi, METPONornsa n ceptmdukaumns :
2| YuyebHuk gns ctya. Bysos / .M. Jlucpmy .— 3-e usg., nepepab. n gon. — M. : FOpanT,
2004 .— 330 c. : un. — bubnuorp.: c. 328-330 .— ISBN 5-94879-125-4.

MypalwknHa, TaTtesiHa MiBaHoBHaA. TexHMKka oM3N4eCcKoro aKCrnepuMeHTa n MeTposnorus
: [yuebHoe nocobue ansa cTyh. By30B, 06y4d. N0 HanpaBneHnam noaroTosku "flasepHas
TeXHUKa u nasepHole TexHonorun", "Mpubopoctpoenune"] / T.U. MypawknHa .— CaHkT-
MeTepObypr : MNonutexHuka, 2015 .— 137, [1] c. : un., Tabn. — (YuyebHoe nocobue ans




By30B) .— bubnwuorp.: ¢.137-[138] .— ISBN 978-5-7325-1051-5.
[ eTtanbHas nHpopmaums |

B) MH(OPMaLMOHHbIE 3MEKTPOHHO-06pa3oBaTenbHble pecypcbl (ouLmanbHble pecypchbl
WHTEpHeT)™:

Ne n/n Pecypc

http://www.lib.vsu.ru — 3oHanbHasa Hay4yHasa 6ubnuoTteka BI'Y

http://www.moodle.vsu.ru

https://biblioclub.ru — 96C «YHuBepcuTeTCcKkass bnbnuorTeka oHNanH»

www.iprbookshop.ru — 36C «IPRbooks»

4
5
6| https://e.lanbook.com — OBC «J1aHb»
7
8
9

https://elibrary.ru — Hay4Hasa anektpoHHas 6ubnunorteka

16. NepeyeHb y4yebHO-MeTOAMYECKOrO 0becneyeHUs AN CaMmoOCTOATEeNbHON PaboTbl

Ne n/n NcTouyHUK

CepeavH, MNasen Bnagnmmnposuy. HoBble hrsnyeckmne aBneHnst B reTepocTpyKTypax
Ha ocHoBe nosynposogHukoB A3B5: nepcnekTuBHbIE NOAXOAbI K CO30aHUI0
onToanekTpoHukn 6yayuiero / MN.B. CepeauH .— Mocksa : HOBbIV MHAEKC, 2015 .—
219 c. : un., Tabn. — bubnwuorp.: ¢.204-219.

17. OGpasoBaTenbHble TEXHONOIMMKU, WUCNONb3yeMble NpU peanusauun y4ebHowm
AUCUMNNUHbI, BKNYasas AUCTaHUUOHHbIe oOpa3oBaTenbHble TexHonorun (AOT),
3nekTpoHHoe obyyeHue (J0), cmewaHHoOe oby4eHue):

B yuyebHOM npouecce wucnonb3yoTcs criegylowme obpasoBaTenbHble TexHonoruu. [lo
obpasoBaTtenbHbIM opMaM: nekuuun; nabopatopHble paboTbl, rPynnoBble KOHCYMbTaLuu,
uHavBuayanbHble 3aHaTus. [lo npeobnagatowmm MeTogam U npuemam  0BydeHus:
06 BbACHUTENBHO-UNMOCTPaTUBHbIE (0ObACHEHWE, noka3—AeMOoHCTpaums yyebHoro marepuana
W Op.); aKkTuBHble (aHanu3 y4ebHOM M Hay4yHOW NuTepaTypbl, COCTaBfiEHME CXeM W AOp.) u
MHTEPaKTUBHbIE, B TOM 4uCrie W rpynnoBble (B3aMMHoe 06yyeHue B hopMe MOAroTOBKU U
obcyxaeHnss OOKNafoB); MHMOPMALMOHHbLIE; KOMMbIOTEPHbIE;, MyNbTUMeaunHble (paboTa cC
canTamy akagemuyveckmx CTPYKTYp, HayyYHO-UccrefoBaTenbCKMX OpraHM3auuin, 3NEKTPOHHbIX
o6mbnunoTtek n Op., paspaboTka nNpeseHTaumin, coobLEHNI 1 AOKNAA0B, paboTa ¢ 9NEeKTPOHHBIMA
oby4yaroLmmy nporpammamu u T.n.).

18. MaTtepuanbHO-TeXHU4YeCKoe obecneyeHne QUCLUUNIINHLI:

JTabopaTtopua cneunpaktukymos kadeapbl PTTUHC

MynbTumeaunnHaa gocka TriumphBord78”MultiTouch;

HoyTOyk,

Y4ebHbin cteng MeTtponorus.

O6opynosaHne nabopatopun anekTPopmnanyYecknx N3MepeHnn CBONCTB MOMyNpOBOOHUKOBbLIX
mMaTepuanos.

MicrosoftWindows 7 (gorosop 3010-15/207-19 ot 30.04.2019);

Peanusaums AucuMnnvHbl C NPUMEHEHMEM 3NEKTPOHHOrO O0yYeHWss U AUCTaHLMOHHbIX
obpasoBaTenibHblX  TEXHOMOrMM  OCyllecTBnsieTca 4Yepe3 obpasoBaTenbHbli  nopTan
"ONeKTPOHHbIN YHUBepcuTeT BIy".

19. OueHOuYHble cpeancTBa AnA npoBegeHus TeKyme|7| n npome)KyTquoil aTTectauum

MopsaoK OLEeHKN 0CBOeHUs oby4YatoLmmmncs y4eGHoro matepuana onpeaensieTcst
copepxaHMeMm creayrLmx pasaenos ANCUMNIUHGIL:



https://lanbook.com/
https://biblioclub.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/

Ne
n/n

HavmeHoBaHune
pasgena aucumnimvHbl
(Mogyns)

KomneTteH
()

NHaukaTop(bl)
AOCTUXEHNS
KOMNeTeHuun

OueHouHble cpeacTea

MeTtponorua n ee
MecTo cpeam apyrmx
HayK

dusnyeckme
Benu4uHbl (PB) kak
obbekT meTponornm
KauecTtBo namepeHun
1 cnocobbl ero
OOCTUXEHUS
Cpencrtea
nameperus (CH):
Knaccbl 1 mogenu
MorpelwwHocTn
nM3MepeHunin
Obecne4veHne
eNHCTBAa N3MepPEHNN

MK-4
MK-7

MK-4.1
MK-4.2
MK-4.3
MK-7.1

Onpoc

OnekTpomMexaHn4eckm
€ n3MmepuTernbHble
npnbopsbl
MpeobpasoBartenu
n3mepsiembix
BEMUYUH
N3amepeHune
SNEKTPUYECKNX
BENMUYUH
Peructpupytowwne
npmnbopsbl
Undposbie
n3mepuTenbHble
npubopsb! (LAIT)
N3amepeHne
MarHUTHbIX BENNYMH.
MpeobpasoBaTtenu
nepemeweHni (M)
N3amepeHus
MeXaHNYeCKNX
BEMWYUH (Ccun n
napameTpoB
OBVXKEHMS).
N3mepeHue
TemnepaTypbl U cBETa

MK-4
MK-7

MK-4.1
MK-4.2
MNK-4.3
MK-7.1

Onpoc

Knaccudukaums
norpeLHocTen no:
dopme
npeacTaBneHus,
NpuYnHe
BO3HUKHOBEHMWS,
xapakTtepy
NposiBMEHMs1, CNocoby
N3MepeHus.
O6paboTka 1 hopmbl
npeacTaBneHus
pe3ynbTaToB

MK-4
MK-7

MK-4.1
MK-4.2
MK-4.3
MK-7.1

Onpoc




HanmeHoBaHve NHaukaTop(bl)

Ne KomneTteH
n/n pasgena aucumnimvHbl () JOCTUKeHUs OueHouHble cpeacTea
KOMMeTeHUnn

(Mogyns)

n3MepeHui, oLleHKa
MX NOrpeLHoCTen Ha
OCHOBe
3KCnepuMeHTa.

OneKkTpoMexaHn4ecku
€ n3MepuTenbHble
npnbopsbl
MpeobpaszoBartenun
n3mepsiembix
BENNYMH

N3mepeHue
9NEKTPUYECKMX
BEINYMH
Peructpupytowwne
npubopsbl AK-4.1
Lndposbie '
4 | nsmepuTernbHble HE‘; [I::Eig PedepaT no BbIGpaHHOI TeMe
npubopsb! (LAIT) I‘IK-7.1
N3amepeHne '
MarHUTHbIX BEMWUYMH.
MpeobpasoBartenun
nepemeweHnn (M)
N3amepeHusa
MeXaHNYECKNX
BEITUYMH (CUn 1
napameTpoB
OBWKEHUS).
N3mepeHue
TemnepaTypbl 1 cBeTa

MK-4.1
MK-4 MK-4.2 JTaBopaTtopHbie paboThl
MK-7 MK-4.3
MK-7.1

N3mepeHue
5 | anekTpuyeckux
BENUYNH

MpomexxyTouyHasa aTTecTaums Komnnekt KUM
doopMa KOHTpOns - 3a4eT CobecenoeaHne

20 TunoBble OLEHOYHble cpeAcTBa UM MeToAMYeCcKMe MaTepuanbl, onpegensowme
npoueaypbl OLeHUBaHUSA

20.1 TeKywWwMWn KOHTPOJSIb yCNeBaeMoCTH

TeKyLuiA KOHTPOSb MO AUCLMUMNIIMHE OCYLLIECTBNSETCA C MOMOLLLIO CReayoLmx
OLIEHOYHbIX CPEACTB:

YCTHbIA ONpocC MO NPOMAEHHOMY MaTepuany.
Pedepar

MepeyeHb TeMm pechepaToB

1. 3TanoHbl OCHOBHbIX e4UHUL, (PU3NYECKNX BEMUYNH
2. TennoBusopsbl. HasHauyeHne n obnacTtb NPUMEHEHNS
3. WTpuxkopg

4. 'ocypapCTBEHHLIV peecTp CpeacTB U3MepeHui



5. CepTudmkaumsa ycnyr n CUCTEM KayecTsa.

6. BuptyanbHble npnbopsbl

7. MexxgyHapogHasi opraHmsaumsa no craHgaptusauum ISO
8. CepTudukauma npoaykumm

9. XpomaTorpadbl

10. MeToabl n cpencTtea VI3MepeHI/Il7I HanpAa>XeHnd B BbICOKOBOJIbTHbIX 3J1EKTPUYECKUNX
ceTax

11. CpeacTtBa M3MepEeHUn TENSTOBOM MOLLLHOCTU U SHEpPrnm

12. CpeacTBa M3aMepeHuii TBepaoCcTu MeTansnos

13. OnekTpuyeckme cpencTsa U3MepeHUn OnvHbI

14. TepmoanekTpuyeckne TepMoMeTpbI

15. CpeacTtBa M3MepeHu BogopoaHoro nokasarens (pH — meTpbl)
16. OnekTpomMarHUTHbIE pacxogomMepbl

17. Mepbl 3NeKTpn4eckux BennimH

18. AHemomeTpbI

19. ONTUKO-MEXaHUYECKNE CPeaCcTBa U3MEPEHMUI ANNHbBI, KDOME U3MEPUTENbHbIX
MWKPOCKOMOB

20. NnoTHOMepBbI XuakocTen
21. ®OTO3NEKTPOKONOPUMETPDI

YpoBeHb
KpuTepumn oL,eHMBaHNSA KOMMNETEHLNI chopmmpoBa LUkana
HHOCTU OLLEHOK
KOMMNEeTEHLUN
Pedepat HanucaH, B 6ecege co cTyaeHToM npocnexusaetcs | [MOBbILWEHHbI 3auTeHo
NOHUMaHWE UM TEMATUKNOUCLIUMNIUHBI. N YPOBEHb
Bo Bcex ocTarnbHbIX cnyyagax. - HesayTteHo

20.2 NpomexyTo4yHan atrecTayus

MpomMexyToyHas aTTecTauusi No AUCLUNINHE OCYLLECTBSIETCS C MOMOLLBIO CNEeaYLLINX
OLEHOYHbIX CPEACTB:

CobecepoBaHue

MepeyveHb KOHTPOSBbHbLIX BOMPOCOB
OcCHOBHble MeTpornormdeckMe MnoHATUS WU TepMuHbl. OnpegeneHust MOHATUMIA:  CBOWCTBO,
BENIMYMHA, KONMMYECTBO, KadecTBo. Mepbl CBOWCTB OKpyxawwero wmupa. Anrebpa
pa3mMepHOCTEN. OKCMEepUMEHTarnbHble W aHanUTUYecKne OTHOLLIEHUS 3KBUBANEHTHOCTU W
npeanoyTeHus. Buapl Wwkan n nx matematnyeckmne Moaenu.
MarHuToanekTpuyeckne, SNeKTPoOMarHUTHbIe, 3NeKTPOoAMHaMUYECKUE, JreKkTpocTaTuyeckue,
WHOYKUNOHHBbIE N3MepUTENbHbIE NPUBOPLI. DNEKTPOMArHUTHLIN NTOrOMeTP
3HayeHue, pasmep, pasmepHOCTb N cMMBOIblI dnsmyecknx senuudmH (PB). Knaccmndukaums OB
Ha pasmepHble u 6e3pa3mMepHble, agAUTMBHbIE W HeaaaWTUBHbIE, OKCTEHCUBHbIE W
WHTEHCUBHbIE, CKanspHble, BEKTOPHble. TeH30pHble. Cuctembl eauHuy, ®B. MexayHapoaHas
cuctema egunHuy, (Sl). Matematnyeckme Mogenu BennYmH.
HasHauyeHune npeobpasoBatenen. Bugbl npeobpasosatenen. WyHTbl. [Jdenutenn HanpskeHus.
TpaHcdopmaTtopsl Toka, TpaHcopMaTopbl HaNPsXKeHUs. Beinpamutenn. OnekTpoHHO-Iy4eBom
ocuunnorpad.
Buabl namepenun. MNpuHUnnel namepeHunst: npumeHeHne addektoB [kosedcoHa, NenbTbe,
Honnepa. Cxembl 1 npouenypbl B3aMMOAENCTBUSA Cpeabl UISMEPEHUSA 1 06BbEKTA U3MEPEHNS.



No

10.

11.

12.

13.

14.

15.

16.

MoHaTne o TouHOCTU n3mepeHnss. OCHOBHOe ypaBHEHUe namepeHus. Metoabl nsmepeHun n nx
Knaccuukaums. MeToguku BbINOSIHEHUS U3MEPEHUI.

M3mepeHne MOLLLHOCTY akTUBHOWN. MI3MepeHne MOLLLHOCTWN peakTUBHOW. V3mepeHue 4acToThl
MaTtemaTudeckne mogenn opmupoBaHna pesynbTata U3MEpPeHnd  KONmM4yeCcTBEHHOM
BENUYUHbLI. ArropuTM onpegerneHns XxapakTepucTuk pesynbTaTta namepenuns. Matemartumyeckme
MoZernm NpPsMoro U KOCBEHHOro namepexus. Metoabl 06paboTkm 0gQHOKPATHBIX M MHOFOKPaTHbIX
N3MepEeHUI NOCTOAHHON BENNYMHBI. D EKT KBAHTOBAHWSI.

OndpdepeHunansHoe nsamepenmne. ViamepeHune Toka u HanpskeHns. MamepeHve casura gas.
Knaccudumkauma norpewHocten no: dopmMe npeacTaBneHus, npuiMHe BO3HMKHOBEHUS,
Xapaktepy nposBneHus, crnocoby wuamepeHunsi. OCHOBHblE TMOHATUS TEOPUN CRyYarHbIX
norpeLwHocTen. ANropuTMbl onpeaeneHns NorpeLHoCT pesynbTata U3MepeHus.
MpeobpasoBatenn uHdopMaunn. Peructpupylowme  opraHbi. MpeobpasoBaTtenbHbie
yCcTpowcTBa cpaBHeHus. Mpubopbl ana  pernctpauum (PI1)

O6paboTka 1 hopMbl NpeacTaBneHns pesynbTaToB U3MEPEHUN, OLEHKA MX MOrpeLHOCTEN Ha
OCHOBE  3KCrepuMMeHTa. YCnoBus eaMHCTBA  U3MEPEHMM  OTHOCUTENbHO  CryYamHoW
norpeLwHoCcTH. MNMorpeLHocTb U3MepPEeHUst U NPUHLUMN HeonpegeneHHocTn [enseHbepra.
TexHonorna undpoBbIX n3mMepeHun. MNoHATnEe «KoMMNblOTEPHOE M3MepeHne. NpeobpasoBaHue
BENUYUHBI B 4Mcno. lNorpewHocTn. YCTponcTea UnpoBoro nsmepeHus. AHanoro-umdposoe
npeobpasoBaHue. NMorpewwHoctn AL, LindpoBon peructpaTtop anekrTpmnyecknx cobbitun "PIOC"
MoHaTne  metponorudeckoro obecneyeHuns. PasgeneHne  cpeactB  M3MepeHus Mo
mMeTponornyeckomy obecneyeHunto. OpraHM3aLMOHHbIE, Hay4YHble WU MeToAMYeCcKMe OCHOBbI
mMeTponornyeckoro obecneyeHns. HopmMaTUBHO-NPaBOBLIE LOKYMEHTbI, perfiameHTupyome
METPONOrMYecKyro AeATenbHOCTb. Buabl MeTponornyeckon AeaTenbHOCTH.

M3mepeHne MarHMTHOro nOTOKa, MarHUTHOM  WHAYKUWMW, XapaKTepUCTUK  MarHUTHbIX
MaTepuanoB. V3amepeHne XxapakTepucTuUK MarHuTHbIX MaTepuanoB. [lpeobpasoBaTtenu
nepemeweHmn (MM): pesncTuUBHbIE, WHAOYKTMBHbIE TpaHC(OPMATOPHbIE, WHAOYKUNOHHbIE,
CTPYHHbIN

MpUHUMNBI METPONOrMYecKoro CuHTesa. ANropuTMbl MOCTPOEHUS CPEACTB WU3MEPUTENbHOro
KoHTpons. Bbibop To4yHOCTW. [MpuHumMnbl: wHBEepcun, eguHcTBa 6a3, Tennopa, A66Ge.
BO3MOXHOCTM M MeToObl COMPSKEHUS CPeACTB WM3MEPUTENbHOrO KOHTPONS W ynpaBneHus
TEeXHONOrM4eCcKMMm npoLeccamu.

M3mepeHune cunbl, MOMEHTA, YCKOPEHUS, CKOPOCTU, NepeMeLleHns, uIsMepeHne MoMeHTa Cun.
Tepmonapa. TepmoconpoTtuerieHve. upomeTtp. dotoamon. IONeKTpOMarHUTHOE U3MepeHune
MEeXaHU4eCKOro HanpsKeHns 1 Temneparypbl

Lkana v kpuTepun oLeHnBaHUm

YpoBeHb
Kputepumn oueHnBaHUs KOMNETEHLMIA copmumposa Lkana
HHOCTHU OLIEHOK
KOMMNETEHLUN

OcHoBHOW MaTepuan YCBOEH, B oOTBeTe npocnexmBaeTtcs | MoBbILEHHbI 3ayTeHo
nornyeckasi nocnegoBaTeslbHOCTbL MeXay OTAeNbHbIMU YacTaMu N YPOBEHb
YCBOEHHOro Martepuarna, ogHako BO3MOXHO Hanundme npobenos
B OTAENbHbIX pasfenax, HETOYHOCTU HEKOTOPbIX (OOPMYNMPOBOK
N onpegeneHni.

Bo Bcex ocTarnbHbIX cnyyagax. - Hes3auyteHo
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