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1. HEJHU U 3AJIAYH JTUCIHUTIIINHBI

1.1. eau AMCIUIIHHBI

MOHMMAaHUE 3HAYMMOCTH M3MEPCHUH W TEXHHYCCKOTO KOHTPOJS, Kak
ONBITHBIX TMPOLEIYP IOJIYYCHUS OOBEKTHMBHON HWH(POPMAIMK O CBOHCTBAaX M
napamMeTpax (YHKIHOHUPOBAHUS TEXHHMUYECKHX YCTPOHCTB, TEXHOJOTHYCCKUX
IIPOIIECCOB, TEXHUYECKUX CHCTEM M OKPY’KAOIIHMX YeJIOBEeKa cpefiax;

CIIOCOOHOCTh ITOCTAHOBKH KOPPEKTHBIX HM3MEPCHHUH W TEXHHYECKOTO
KOHTPOJISI, C YYETOM TIPEIBAPUTEIBHBIX JIAHHBIX OJKCIUIYaTUPYEMBIX HWJIH
PEMOHTHPYEMBIX OOBEKTOB M  JIOCTATOYHOCTH TOYHOCTH  TPUMEHSIEMBIX
W3MEPUTEITFHBIX U JOCTOBEPHOCTH KOHTPOIBHBIX TEXHHUECKUX CPEICTB,;

CIIOCOOHOCTh MPUMEHSTHh CTaHIAPTHU30BAHHBIE M3MEPUTEIbHBIC YCTAHOBKU
W aTTECTOBAHHBIE METOJWKH W3MEPEHUN C TOMOIIBIO JKCILTyaTallMOHHON |
HOPMATHBHOW JTOKYMEHTAIIMW IS OIEHKH IapaMeTPOB M PEKUMOB pPabOTHI
CHUJIOBOTO AJICKTPOOOOPYIOBAHUS U CXEM DJICKTPOCHAOKCHHUS.

1.2. 3agaum ocBOeHMsI JUCHMILTHHBI

3HaTh METOJIbI U3MEPEHUS JICKTPUUECKUX U HEAICKTPUICCKUX (PUBHUECKUX
BEJIMYMH, MPUHIMIBI Pa0OThI, Ha3HAYEHUE U METPOJOTUYECKUE XapaKTEPHUCTUKHU
YHUBEPCAIBHBIX W HauOoJiee paclpOCTPaHEHHBIX H3MEPHUTEIIBHBIX CPEJCTB H
TEHJICHIIUN UX COBEPIIICHCTBOBAHMSI.

YMeTh NMPUMEHSTh SKCIUTYaTallMOHHYI0 U HOPMATHUBHYIO JOKYMEHTAIIHIO
JUIsT BBIOOpa KOHTPOJIBHO-H3MEPHUTEIBHBIX CPEJICTB M TMOCTAHOBKH KOHKPETHBIX
W3MEPUTETFHBIX W KOHTPOJBHBIX TMPOIEAYyp, a Takke i1 oO0paboTKH W
MIPaBUJILHOTO MPECTABICHUS PE3YJIBTATOB.

YMeTh NMPUMEHSATh KOHTPOJIHHO-H3MEPHUTEIIBHBIE CPEACTBA COBMECTHO C
UCIBITATCIBHBIM ~ O0OpPY/JIOBAaHWEM TIPH  PEMOHTHBIX, IyCKO-HAJTaJ0OYHBIX U
UCIIBITATENIbHBIX paboTax.

2. MECTO JJUCIHIUIIJIMHBI B CTPYKTYPE OIIOII
Jucuuminaa «MeTposorus» OTHOCUTCS K JUCIUIUIMHAM 0a30BOM 4YacTH
omoka b1.

3. HEPEYEHDb IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUA 110
JUCHUIIJIIMHE
[Ipomecc  u3ydeHuss aucCHUIUIUHBI  «MeTposiorus»  HampaBjieH Ha
dbopMHUpOBaHUE CIAEAYIOMNUX KOMITETECHITUN:
OIIK-2 - cmocoOHOCTP TPHUMEHSThH  COOTBETCTBYIOMIUNA  (DU3UKO-
MaTEeMaTUYECKHUI amnmapar, METObl aHAJIM3a U MOJICIIMPOBAHUS, TEOPETUYECKOTO U
HKCIIEPUMEHTAJILHOTO MCCIICIOBAHUS MPU PEIICHUH MPOGECCUOHAIBHBIX 33129

Pe3yabTaThl 00yueHUs, XapaKTepUu3yoime

Komnerenuus
¢pOopMUPOBAHHOCTH KOMIIETEHLIMH

OIIK-2 3HaTh OCHOBBI BJIEKTPOTEXHUKH, SJIEKTPOHUKH, TPEOOBAHUS
K WM3MEpPUTEIbHBIM MPOUEAYPAM U IPUHUMUIIBI TOCTAHOBKHU
VU3MEPEHUN; CTATUCTUYECKUE METOJbI OLICHKU PE3YJIbTAaTOB




Hﬁ6J’IIOI[CHHfI 141 I/IH(I)OpMaTI/IBHOCTI) KOJINMYCCTBCHHBIX
CTAaTUCTHUK
YMCTb IMPUMCHSATDH )41 IIOAroTaBJINBATDL THUIIOBBIC

OKCIICPUMCHTAJIbHBIC HCCICAOBAaHUA 1o 3:’:1I[3HHOI>1
MCTOJHMKC, OLICHMUBATH IMOTPCINTHOCTH U UX JOBCPUTCIBHLIC
BCPOATHOCTHU N aHAJIM3UPOBATH PC3YJIbTATHI OKCIICPUMCHTOB

BJIaACTh HaBbIKaMHW 4YTCHHUA H C60pKI/I QJICKTPUYICCKHUX U
MOHTAQ)XHBIX CXCM H OKCINTyaTallul HU3MCPUTCIIbHBIX
CPpCACTB W HCIIBITATCIIBHOT'O 060py,Z[OBaHI/IH; HaBBIKaMH
pa6OTBI C THIIOBBIMH KOMIIBIOTCPHBIMHU IIPpOI'paMMaMHU
CTaTUCTUYECKOM O6pa6OTKI/I JaHHBIX

4. O BEM JUCHUIIJIMHBI

OO6mmas Tpy10eMKOCTh JUCIUIUIMHBI « MeTpOoJIOTHs» COCTaBIIseT 3 3.€.

Pacnpe;[eneHHe TPYAOCMKOCTHU NUCHHUILIUHEI 110 BUJIAM 3aHATUN

ouyHas ¢popma o0yueHust

§ Beero CemecTpsl
Bunbl yue6HOM paboThI
4acoB A
AyIuTOpHBbIE 3aHATHS (BCEro) 36 36
B Tom uucae:
Ulexiun 18 18
JTaGopatopubie padboTsl (JIP) 18 18
CamocrosiTeibHasi padoTa 72 72
Buapl npoMEXyTOYHOM aTTECTALlUU - 3a4EeT + +
OO6m1ast TPy 10€MKOCTh
aKaJeMUYCCKHUE YaChI 108 108
3.€. 3 3
3a04Has opma 00yueHusn
Buasl yueoHOM paboThI Beero Comectpy
ARt YA P 4acoB 7
AyIMTOPHBIE 3aHATHS (BCEro) 14 14
B Tom uncre:
Ulexiu 6 6




JTaGopatopubie paboTsl (JIP) 8

CamocrosiTeibHas padoTa 90

KontpoabHasi padora +

Hackl Ha KOHTPOJIb

Buabl MpOMEXyTOYHON aTTECTALMH - 3a4ET +

OO611as TPyI0€MKOCTh
AKaJEMHUYECKUE YaChl

3.C.

108

108

5. COAEP/) KAHUE JUCHUIIJIMHbI (MO1YJIs)
5.1 Copep:xxanue pa3aejioB JUCHUIJIMHBI

TPYAOEMKOCTH 10 BHAAM 3aHATHH

o4yHas popma 00ydeHust

H

pacmnpenesieHue

Ne
/11

HaumMeHnoBaHue TeMbI

CopnepxaHue paszena

Jlekn

JIab.
3aH.

CPC

Bcero,
gac

1

OcHOBHBIE TIOJIOKEHUS
METpPOJIOTHH,
3JEKTPUUECKUX H3MEPEHUI
U TeXHUIECKOTO KOHTPOJIS

BBenenue. Metpoiorus kak Hayka 00 U3MEpPEHHUSAX.
HocromnctBa  cucremsl  eamuun Sl Mecto
M3MEPEHUH Cpend ApPYruX ONBITHBIX MPOLEAYp.
OCHOBHBIE W CIEHHAJbHBIE PA3leNbl METPOJIOTHH.
Onpezenenue U3MEPEHUN U TEXHUUECKOIO KOHTPOJIS
Kak HMH()OPMAIMOHHBIX mpouexyp. TpeOoBaHHsI K
HU3MEpPEeHUsIM U TeXHU4YeckoMy KoHTpomto. IlonsTtue
TOYHOCTH n3MepeHuit u JIOCTOBEPHOCTH
TEXHHYECKOTO  KOHTPONS, O  JIOBEPHTEIHHOM
WHTEpBajJle, O  JIOBEPUTEIBHOW  BEPOATHOCTH
MOTPEIIHOCTH  W3MEpeHHH W 00  ommOKax
TEXHHYECKOTO KOHTpoJNs. CTpPYKTYpHBIE CXEMBI
HU3MEPUTEIIbHBIX U KOHTPOJIBHBIX IPOLERYp.
Knaccuduxarus HU3MEpEeHH " METObI
u3MepeHuit.IIpsmMble U KOCBEHHblE H3MEpPEHHS,
OJIHOKpAaTHblE U MHOTOKpATHbIE, PAaBHOTOUHBIE U
HEpaBHOTOYHEIE. [pocteie " CIIO’KHBIE.
Knaccuduxamus U3MEpEeHUH mno TOYHOCTH.
[IpuHIMITEL, METOJIBI U METOJIMKU M3MepeHuid. Meton
HETIOCPE/ICTBEHHON OIEHKH, METOIBl CpPaBHEHHS C
Mepoii: HyneBo#, nuddepeHInanbHbIi, 3aMeIleHus,
COIOCTaBIICHHUS, COBIIa/ICHUH KOMIIEHCAIIH.
JlocTOMHCTBA METO/IOB CPABHEHUSI.

Buasl  cpeacTB  M3MEpPEHHH U TEXHHYECKOIO
KOHTPOJISL.

Wepapxus cpeacTB HW3MEpEHWHA IO TOYHOCTH.
HasHaueHme © BUABI JTaJOHOB M 0OPa3MOBBIX
cpencts  u3MepeHHWd.  ['pamyupoBka,  TOBepKa,
KaTMOpOBKa M  IOCTUPOBKAa pPabo4YMX  CpPE/CTB
u3MepeHuil. I'pynmel pabouux CpencTB H3MEpeHHH.
Buibl CpeicTB TEXHNUYECKOT'O KOHTPOJISL.

12

20

[Torpemnoctn  M3MepeHuUH,
JIOCTOBEPHOCTh W OIIMOKH
TEXHHIECKOTO KOHTPOJIS

Knaccudukanus mnorpemHocTeld M0  pa3idnIHBIM
mpu3Hakam (0 MeCTy  BO3HHUKHOBEHHs, IIO
xapakrepy). [loHsATHE O MYyJNBTHUILIMKATHBHBIX U
AIIUTUBHBIX TOTPEITHOCTSX, O npeiide “Hyma” U o
MIOPOTOBOM YpOBHE YYBCTBUTEIHLHOCTH
U3MEpUTENbHBIX cpeacTB. CrocoObl OOHapykeHHS,
UCKIIIOYEHUsI M  yMEHBLIEHUS CHCTEeMaTHYECKUX
norpemHocTed. OleHKa MPUOOPHBIX MOTPEITHOCTEH
MPSIMBIX M KOCBEHHBIX HM3MEPEHHH, CYMMHPOBaHHE

12

20




norpemmHocTei. Crioco0bl HOPMHUPOBAHHUA OCHOBHBIX
U JIONOJHUTEIbHBIX  IOTPEIIHOCTEl  CpencTB
n3MepeHnid. Kiaccel TogyHOCTH.

AnamoroBass u 1m¢poas
H3MepHTeIbHas TEXHUKA

[puHIumer paGoTHL, ypaBHEHWs IIKal, o0ONacTi
NPUMEHEHHs,  JOCTOMHCTBA,  HEIOCTaTKH U
TIOTPENTHOCTH MarHATORJIEKTPHUYECKUX,
3NIEKTPOMArHUTHBIX, JNIEKTPOANHAMHYECKHX,
9NIEKTPOCTATHYECKUX ~ M3MEPUTENIBHBIX  NPHOOPOB.
[Ipubopsr ¢ mpeobpazoBaressiMi. CTPYKTYpHBIC
CXeMBbI, O0JACTHM TPUMECHCHUS, METPOJOTHYECKUE
XapaKTepPUCTUKU IJIEKTPOHHBIX BOJIETMETPOB
TIOCTOSTHHOTO " MIEPEMEHHOTO TOKOB.
VHuBepcanpHble ~ aHAJOTOBEIE M LU(POBBIS
BOJBTMETPBL.  ODKCIUTyaTal[iOHHBIE  JTOCTOMHCTBA
uudpoBelx  npubopoB.  [lpunmmmel  paboOTHL,
(YHKIMOHATIBHBIE ~ BO3MOXHOCTH  NPHOOPOB €
MHKpOIIPOLIECCOPAMHU.

JIabopaTopHBlE M aBTOMATHYECKHE HM3MEPUTEIIbHBIC
MOCTBI W KOMIICHCATOPHl  IIOCTOSIHHOIO U
NEPEeMEHHOTO TOKOB W O0JIaCTH  HpPUMEHEHHSI.
Hasnauenne N3MEPUTEIBHBIX cHCTEM u
HN3MEPHUTEIbHO-BBIYMCINTEIBHBIX KOMIUIEKCOB. x
CTPYKTYpa ¥ (yHKIHMOHAIbHBIC BO3MOXHOCTH. BuIbI
COBMECTHMOCTH U3MEPHUTEIBHBIX u
BCIIOMOTATEbHBIX TEXHUYECKUX CPEICTB, BXOMSIINX
B KoMIuiekcsl. I[ToHsATHE 00 N3MEPUTEILHOM KaHaje 1
ero MOTrPeIIHOCTSIX.

12

20

TO XK€

W3mepeHus mapaMeTpoB MarHUTHBIX U
JIEKTPOMAarHUTHBIX MoJIei U GpeppoMarHUTHBIX
MarepuaioB. [[pHHIUIBI PaOOTHI AHAIIOTOBBIX
MHJUTHBEOEPMETPOB U TecnaMeTpoB. OcOOEeHHOCTH
HU3MEpeHHsT MarHUTHBIX OTOKOB, HHAYKIMH 1
HAMpPsHKEHHOCTEH CIa0bIX U CHITbHBIX MATHUTHBIX
ToJICH M mapaMeTpoB GpeppOMarHeTHKOB.

12

16

TO XK€

[MpuHIMITEL H3MEpeHHs HEISKTPHICCKUX
¢m3udyeckux ~ BeNWuMH.  [lapameTrpuyeckue |
TeHepaTOpHBIE mpeobpazoBatenn M HX
xapaktepucTukd. CTpykTypHas cXema JaTdnka
H.3.B., YHH(UKAIWsA BBIXOJHOTO CHTHAala U €ro
nH(pOopMaTHBHBIE rapaMeTpel. BEs)zsciinziniai
JIMHEeapH3aliu MPOXO/IHBIX XapaKTePUCTHK
JIATYMKOB.

12

16

3akoH P® «O TeXHHYECKOM
PETyIHPOBAHUMY,
TEXHUYECKHE PETIIaMEHTHI U
X METPOJIOTHIECKOe
obecrieuenue

HoBele  3akoHOJaTenbHBIE aKTHl B 00JACTIX
METPOJIOTHH, CTAaHAApPTU3alUH ¥ CepTHHKAINN.
Hepapxuss HOpMAaTHBHBIX TOKYMEHTOB M Ha3HAuUCHUE
TEXHUYECKHX PErJIAMEHTOB, KakK 3akoHOB PO.
CrangapTu3anus U KOHTpoIb kadecTBa. CTaHIapTHI
MO3OK u HCO. IloarBepxaeHHe COOTBETCTBUS U
Ipyrue (dopMeI cepTudUKaIHN. CucreMsl
ceprudpukaun B PO. ODynkumm nmabopaTopuid,
TOCYJIapCTBEHHBIX LIEHTPOB 110 CEepTU(QHKAIUK ¥
JeTapTaMeHTOB 0 TEXHHYECKOMY PEryIHPOBAHHUIO
(MOHHTOPHHTY) U METPOJIOTHH.

12

16

HUroro

18

18

72

108

3a04yHas popma 00y4eHus

HauMeHoBaHUE TEMBI

Cogepxanue pasjena

Jlekn

JIab.
3aH.

CPC

Bcero,
qac

OcHOBHBIE MOJIOXKEHUS
METPOJIOTHHY,
JJEKTPUYECKUX HM3MEPEHUN
Y TEXHUUYECKOTO KOHTPOJIS

Beenenne. Metposorust kak Hayka 00 M3MEpEHHSX.
HocronnctBa  cucremsl  emmHmiy  Sl. Mecto
U3MEpPEHUH Ccpeau APYIMX OMNBITHBIX IPOLEAYP.
OCHOBHBIE U CHELHAJIbHbIE PAa3JeNbl METPOJIOTHH.
OnpezeneHne U3MEPEHUH U TEXHMYECKOTO KOHTPOJIS
KaKk HH(OPMAIMOHHBIX mpouenyp. TpeboBaHus K
HM3MEPEHUsAM U TeXHH4YeCKoMy KoHTponto. ITonsTue

TOYHOCTHU I/I3M€p6HHﬁ u JAOCTOBEPHOCTHU
TCXHUYCCKOT'O KOHTPOJIA, o JAOBEPUTCIILHOM
HUHTEpBAJIC, o Z[OBCpHTeHBHOfI BEPOATHOCTHU

HOTPEIIHOCTH  W3MepeHHit u 00  ommbOKax
TEXHUYECKOTO  KOHTPOJs. CTPYKTYypHBIE CXEMbl

14

18




HN3MEPUTETBHBIX 1 KOHTPONIBHBIX MPOLEAYP.
Knaccuduxarus n3MepeHui u METO/IBI
n3mepeHui. IIpsiMble ¥ KOCBEHHbIE  M3MEpEHUs,
OIHOKPaTHBIE M MHOTOKpATHBIC, DPAaBHOTOYHBIE U
HEpaBHOTOYHBIE. IIpocteie u CJIOJKHBIE.
Knaccndukaruss ~ nm3MepeHHMH [0 TOYHOCTH.
IIpuHMIEL, METOIBI U METOIUKH U3MepeHuid. Meron
HETIOCPEACTBEHHON OIIGHKH, METOJABl CPABHEHUS C
Mepoii: HyneBo#, audepeHranbHbIN, 3aMelIeHus,
COMOCTaBIICHUS, COBHaZeHUH KOMITEHCAITHH.
JlocTOMHCTBAa METOIOB CPaBHEHUSI.

Bunsr  cpencts m3MepeHMH U TEXHUYECKOIO
KOHTPOJISL.

Wepapxus cpeAcTB U3MEpEHHH IO TOYHOCTH.
Ha3nauenne W BHABI OSTaJOHOB W 00pa3IOBBIX
cpeacTB  u3MepeHud.  I'pagyupoBka,  HOBepka,
KaquOpoBKa M IOCTHPOBKa paboumx  CpeacTB
n3MepeHuid. ['pynmbl pabodnx CpencTB M3MEpEHHU.
Busibl cpeicTB TEXHUIECKOTO KOHTPOJIS.

[lorpemHoctTy  HU3MepeHUH,
JIOCTOBEPHOCTh W OLIHOKH
TEXHUYECKOI'0 KOHTPOJIS

Knaccugukanus mNOTrpemHocTedl 1Mo pasiMyHbIM
mpu3Hakam (M0 MECTy  BO3HHMKHOBEHHS, IIO
xapaktepy). IloHATHE O MyJBTHIUIMKaTHBHBIX U
AIUTUBHBIX HOTPEITHOCTAX, O Ipeiide “Hyma” U o
MIOPOTOBOM YpOBHE YYBCTBUTEIIBHOCTH
HM3MEPUTENBHBIX cpencTB. CrocoObl OOHapy>KeHHS,
HCKIIIOUEHUS] ¥  YMEHBIICHHS CHCTEMAaTHIECKHX
norpemHocTei. OueHka TpUOOPHBIX MOTPEITHOCTEH
NPSIMBIX M KOCBEHHBIX M3MEPEHHH, CYMMHpPOBaHHE
norpenrHoctell. CriocoObl HOPMHUPOBAHHST OCHOBHBIX
W JONOJHUTENBHBIX  HOTPEIIHOCTEH  CpencTB
n3Mepenuit. Kiaccel ToyHOCTH.

14

18

AmnamoroBass u 1UQpoBas
U3MEPHUTEIbHAS TEXHHKA

[punmumner pa®oThl, ypaBHEHHS MIKal, OOJIACTH
NPUMEHEHHs,  JOCTOMHCTBA,  HENOCTaTKH |
MOTPEIIHOCTH MAarHUTO3JICKTPUYCCKHX,
JNIEKTPOMATHUTHBIX, ANEKTPOANHAMUYCCKHX,
9NIEKTPOCTATHYESCKUX ~ M3MEPUTENIbHBIX  MPHOOPOB.
IIpudopsr ¢ mnpeobpazoBarensiMu.  CTPyKTypHBIE
CXeMbI, O0JACTH TPUMCHCHHUS, METPOJOTHIECKUE
XapaKTePUCTUKH JJIEKTPOHHBIX BOJIETMETPOB
MIOCTOSTHHOTO u HEPEMEHHOT0 TOKOB.
VHUBEpCaNbHBIC ~ AHAJNOTOBBIE W LH(POBBIC
BOJIBTMETPBI.  DKCIUTyaTallMOHHbIE  JTOCTOMHCTBA
midpoBeix  mpubopoB.  [lpuHiunel  paboTHI,
(GYyHKIMOHATBHBIE  BO3MOXKHOCTH — HPHOOPOB  C
MHKpOIIPOLIECCOPAMHU.

JlaGopaTopHble M aBTOMAaTHYECKHE H3MEPHTEIbHBIC
MOCTBI M KOMIICHCATOpPbI ~ IOCTOSIHHOTO U
MEPEMEHHOr0 TOKOB M  00NacTW IMpPUMEHEHHS.
HazHaveHue U3MEPHTETBHBIX CHCTEM "
N3MEPHUTEIbHO-BBIUHCIUTENBHBIX KOMIUIEKCOB. X
CTPYKTYpa ¥ QyHKIHOHAIBHBIC BO3MOXHOCTH. BHIbI
COBMECTHMOCTH HU3MEPHUTEIbHBIX "
BCIIOMOTATEIbHBIX TEXHHYECKUX CPE/ICTB, BXOMSIIHX
B KOMIUICKCHI. [TOHATHE 00 H3MEPHUTEILHOM KaHaje 1
€ro MOTrPeIIHOCTSIX.

14

18

TO XK€

VI3mMepeHHs mapaMeTpoB MarHUTHBIX U
9NIEKTPOMATHUTHBIX MOJICH 1 (eppOMarHUTHBIX
MaTepuasioB. [IpuHIMITEI paOOTHI aHATIOTOBBIX
MHJTHBEOEpMETPOB U TecnaMeTpoB. OCOOEHHOCTH
U3MEPCHHUA MarHWTHBIX IIOTOKOB, I/lH}ly]{LlI/II\/'I u
Hal'[pﬂ)l(eHHOCTeﬁ cna61>1x N CHJIbBHBIX MAarHUTHBIX
oJield ¥ mapameTpoB (heppoMarHEeTHKOB.

16

18

TO XKC

IIpunHnmmsE HU3MEpEHUS HEIIEKTPUUECKUX
¢usnuecknx ~ BemuuuH.  [lapamerpmyeckme U
reHepaTopHbIe npeoOpa3oBaTeny U ux
xapaktepucTuku. CTpyKTypHas cxema JaTdyHKa
H.9.B., YHU(]UKAUWS BBIXOJAHOTO CHTHaJIa M €ro
nH(OPMaATHBHbIC napameTphbl. [IpuHIMIIBI
JIMHeapu3aluu MIPOXOJHBIX XapaKTEepPUCTUK
JIATUYHKOB.

16

16




6 [3akon P® «O rexunyeckoMm|HoBbIE  3aKOHOHATENBHBIE aKThI B 00JACTIX

peryJaupoBaHUNY, METPOJIOTHH, CTAaHIAPTH3ALUMM M CEePTU(HKALMH.

TEXHUYECKHe periameHTsl u|Mepapxus HOPMaTHBHBIX JOKYMEHTOB M Ha3HAuYCHUE

nx METPOJIOTHYECKOE |TEXHNYECKUX ~ peTJIaMeHTOB, Kak 3akoHOB PO.

obecreueHue CranmapTH3anysi ¥ KOHTpOJIb KadecTBa. CTaHIapTHI
M3K u HCO. IloarBepxieHHE COOTBETCTBUS HU - - 16 16
Ipyrue (hopMEI cepTHdUKAIHN. CucreMsl

cepruduxamun B PD. Oynxmum naboparopuii,
TOCYJapCTBEHHBIX LEHTPOB IO CepTUPUKAMU U
JIeTIapTaAMEHTOB 110 TEXHHYECKOMY PETYJIHPOBAHUIO
(MOHHMTOPHHTIY) U METPOJIOTHH.

Hroro 6 8 90 104

5.2 IlepeyeHnb 1adopaTOpHBIX padoT

1. HccrnenoBaHue METPOJIOTMYECKUX XapAaKTEPUCTUK AHAJOTOBBIX U
U (POBBIX BOJIBTMETPOB

2. MeTtozsl U3MEPEHHMsI CONTPOTUBIICHUN IIOCTOSTHHOMY TOKY M TEMIIEPATyphl

3. Meroasl U3MEpEHUsi COS(Q U OLICHKA NOTPEIIHOCTEN

4. HccnemoBaHwe  M3MEPUTENBHBIX  BO3MOYKHOCTEH  AJIIEKTPOHHBIX
octriorpadoB

5. HccnenoBanne napamMeTpoB MOCTOSHHOIO MAarHUTHOIO IOJI C IIOMOIIBIO
BeOEpMETpA U TeCIaMeTpa

6. MHccrnenoBanme mnapaMeTpoB TEPMHUCTOPOB MW JMHEApU3ALUsA UX
TEMIIEPATYPHBIX XapaKTEPUCTUK

7. DKCIIEpUMEHTAIBHOE UCCIIEJOBAHNE YyBCTBUTEIBHOCTH
TEH30PE3UCTOPOB

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBercTBMM ¢ y4YeOHBIM IIJJAHOM OCBOCHHE JHUCIHILIAHBI HE
npeaycMaTPUBACT BBIMOJHEHUE KYPCOBOTO MpoekTa (paboThl) MM KOHTPOJIBHOM
paboTHI.

7. OHEHOYHBIE MATEPHAJIBI JIS1 ITPOBEJIEHUSA
MPOMEXXYTOUYHOM ATTECTAIIMA OBYYAIOIIIUXCS ITO
JANCIHHUIIJIMHE

7.1. Onucanue moka3zaresieii 1 KpuTepueB OLEHNBAHUS KOMIETEHUMH
HA Pa3JIMYHBIX 3Tanax uX GopMUPOBaHUSA, ONIUCAHUE KA OLEHUBAHUS

7.1.1 JTan Tekymero KOHTPOJIA

Pe3ynprarel TEKyIIEro KOHTPOJISI 3HAHWKA U MEXKCECCHOHHOW aTTecTaluu
OLIEHUBAIOTCA MO CIEAYIOLIENH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH.

K Pe3ysabTaThl 00y4eHus, K

OMIIe- XapakTepu3ylomme HTCPHH

TeHIHs cq)(l:pm pl:mg’“ﬂl:c“ OHEHI/IBEHHH ATTecTOBaH He arrecroBan

KOMIIETEHIIMH

OIIK-2 3HATh ocHOBHI |Be10op cpencTBa m3mepennss | Bemmonnenue pabor B|  HeBeimomnneHue
ANEKTPOTEXHUKH, CPOK, paboT B CPOK,
DJIEKTPOHUKH, [IPELYCMOTPEHHBIN B | IPEAYCMOTPEHHBIH B
TpeOoBaHUSA K paboumnx mporpaMmax paboumnx




U3MEPHUTEITEHBIM mporpamMmax
mporexypam u
TIPUHIUITE]  TTOCTAaHOBKH
HU3MEpEHUN;
CTaTUCTUYECKHE
METO/IBI OLIEHKH
pe3yIbTaToOB
HaOIIONEeHUH u
HHPOPMATUBHOCTh
KOJIMYECTBEHHBIX
CTATUCTHK

YMETb IPUMEHSTH U [IpoBenenue n3mepeHus Brmmonnenue pabor B|  Herimonuenue
MOATOTABIINBATH ANEKTPUUYECKUX U CpOK, pabor B cpok,
TUTIOBBIE HEDJIEKTPUIECKUX BEJTUUUH MPEeIyCMOTPEHHBIN B | IPEIyCMOTPEHHBIH B
SKCIIEPUMEHTaIbHbIE pabouux mporpaMmmax pabounx
HCCIICOBAHMUS T10 TporpamMmax
3aJaHHOM METOIHKCE;
OIICHUBATh
MOTPEITHOCTH M WX
JOBEPUTEIBEHBIC
BEPOSATHOCTH u
aHAJIN3UPOBATh
pe3yIbTaThI
9KCIEPUMEHTOB

BJIaJICTh HaBBIKAMHU O0paboTka pe3ysbTaToB Beinonnenue pador B|  HeBbimonHeHue
YTEHUS U COOPKH M3MEpEHU U OIICHUBAHHUE UX CPOK, paboT B CPOK,
INEKTPUUYECKHUX U MOTPEIIHOCTU NPEYCMOTPEHHBIH B | IPEAYCMOTPEHHBIH B
MOHTAKHBIX CXEM U pabounx mporpamMmax pabounx
AKCILTyaTaI[IH porpamMmax
HM3MEPHUTEINBHBIX
CPEICTB U
HCTBITATEIHHOTO
00opyIoBaHNUS;
HaBBIKAMH PabOTHl €
TUIIOBBIMH
KOMITBIOTEPHBIMHU
porpamMmmamu
CTaTUCTUYECKOHI
00paboTKU JTaHHBIX.

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJIS 3HAHUI

Pe3ynbTaThl MmpOMEXKYTOYHOTO KOHTPOJS 3HAHUNM OIEHUBAIOTCS B 4
cemecTpe s ouyHOM ¢Gopmbl 00ydeHUs, / ceMmecTpe IS 3a04HOM (OpPMBI
oOy4eHus 10 IBYXOaUIbHOW CUCTEME:

«3a4TCHO»

«HE 3aUTEHO»

Pe3yabTaTbl 00y4yeHus,
Komme- XapakTepusymomme Kpl/ITepI/II/l

TEeHLUA chopMHpPOBaHHOCTE OLlCHUBAHHSA
KOMIIeTEHI MU

3aureHo He 3aureno

OIIK-2 3HATh ocHOBBI| TecT Brmmonaenne Tecta | BelmoHeHHE MeHEee
3JIEKTPOTEXHUKH, ua 70-100% 70%
AJIEKTPOHUKH,
TpeboBaHUA K
HU3MEPUTENbHBIM
npoueaypam H
MPUHLIMIIBI TTOCTAaHOBKHU
HU3MEpEeHuH;
CTATHUCTUYECKHE
METOBI OILICHKH
pe3yJbTaToOB




HaOJIIO e HUI H
UHPOPMATUBHOCTh
KOJIMYECTBEHHBIX
CTAaTHUCTHK

yMETb TpUMEHATH u|PemeHne cTaHmapTHBIX [IponemoncTpupoBa H| 3a7aun HE PEIICHBI
MOArOTaBJINBATh MPaKTUIECKUX 32129 BEPHBIA X0 PeIICHHS
THITOBBIE B OOJIBIIMHCTBE 3a1a4
9KCIIEpPUMCHTAIbHBIC
HCCIIEJOBAHMS 1o
3aJaHHOU METOJINKE;
OLICHUBATH
MOTPEIIHOCTH M HX
JIOBEpUTENbHbIE
BEPOSITHOCTH "
aHAIM3UPOBATH
pe3ynbTaThl
SKCIEPUMEHTOB

BJIAJIETh HaBbIKaMu | PerieHue npukiaqubix 3a1a4 B [[IpogeMoncTprpoBa H| 3agayu He pelieHbI
YTEHUS u CcOOPKH |[KOHKPETHOU TpeAMETHOH BEPHBIA X0 PeIICHHS
ANMEKTPHUYECKIX nulobmactn B OOJIBIIMHCTBE 3a1a4
MOHTQXHBIX CXEM U
AKCILTyaTaI[IH
HM3MEPHUTEINBHBIX
CpEICTB u
HCIBITATEILHOTO
000pyIOBaHUS;
HaBBIKAMHU  PabOTHl  C
THIIOBBIMH
KOMIIBIOTEPHBIMH
TIporpaMMaMu
CTaTUCTUYECKOM
00pabOTKH JaHHBIX

7.2 TlpumepHblii mnNepeyeHb OLEHOYHBIX CPeACTB  (THIOBBIE
KOHTPOJIbHBbIE 3aIaHUSl WJIM HHbIE MATEPHUAJIbl, HEOOXOAUMBIE /JJIs1 OLEHKHU
3HAHUI, YMEeHUI, HABBIKOB U (MJIH) ONbITA 1€SATEJILHOCTH)

7.2.1 IlpuMepHblii mNepeyeHb 3aJaHUii IS NOATOTOBKH K
TEeCTUPOBAHUIO
1. Kakas xapakTepucTika KadecTBa M3MEPCHHI 0OeCreunBacT OJM30CTh K HYIIIO
CIIYYalHbBIX MOTPEIIHOCTEN?

1. CommocTaBUMOCTH 2. IIpaBMIIBHOCTH
3. locToBepHOCTH 4. Bocipou3BOAUMOCTh

5.CxonuMocTh

2. Y Kakoro u3 METOJIOB CPAaBHEHUSI Mepa JIOJKHA ObITh TEPEMEHHON?
1. Hynesoii 2. 3amenieHus
3. CoBmazienus

4. V Bcex 3TUX METOJIOB Mepa JI0HKHA OBITh MEPEMEHHOMN

3. Kakas merposoruyeckasi mporieaypa JI0JDKHA BBITTOJHITHCS HETOCPEACTBEHHO
nepe/1 dKCIuTyaTauei N3BMepUTEIbHBIX CPEICTB?
1. KanubpoBka 2. IToBepka

3. 'pagyupoBka 4. FOctupoBka

4. YkaxuTe pazziel METPOJIOTHH, TJITABHOW 3aJja4eil KOTOPOTO SABJISIETCA Mepenaya




3HaUYCHUN (PU3UIECKUX BEIMYUH OT OOPA3IIOBBIX CPEACTB U3MEPEHUS K paOOUNM.
1.Hayunas 2. Ilpukinannas

3. 3akoHopnatenbHast 4. TexHuyeckas TUarHOCTUKA

5. KBanumeTpus

5. YKaxuTe BAKHEHIITYIO KaueCTBEHHYIO XapaKTEPUCTUKY KOHTPOJIS.
1. TouHOCTB 2. JlocToBEpHOCTH

3. KoppektHOCTH 4. ITorpenHocTh
5. Omu6xku 1™ 1 2™ pona

6. HazoBuTe »5JIEKTPOHHOE YCTPOMCTBO, NpEeAHA3HAYEHHOE [JI1 YBEIUYCHUS
YYBCTBUTEIHHOCTU U3MEPUTEIBHBIX CPEJICTB.
1. BeimpsiMutenb 2. OrpaHUYUTEND
3. IloBTOpUTEND 4. Cmecurenb
5. Ycummarens

7. BOIbTMETPBI KAaKOW CUCTEMBI HEJIb3sl MPUMEHSATh ISl U3MEPEHUS MEPEMEHHbBIX
HaIpsKEHUN?
1. DeKTpOMAarHUTHBIH 2. MarHuTosneKTpruIecKuit
3. DeKTpocTaTUYECKU 4. DAeKTpOIMHAMUYECKHMA
5. DIEKTpOHHBIN

8. KakoBa rnaBHas mnpuyuHa, BCIEACTBUE KOTOPOW AHAJIIOTOBBIE MPUOOPHI
CTPEMSITCA KOHCTPYUPOBATH C JMHEUHBIMU IIKanaMu? YKaXUTE HENPABUIbHBIN
OTBET
1. O6ecnieuenre MOCTOSIHCTBA YYBCTBUTEIIBHOCTH
2. YMeHbIIeHHE MOTPEIIHOCTH OTCUEeTa
3. IIpocToTa U3rOTOBICHUS IIKAIBI
4. YBenuueHre 4yBCTBUTEIHHOCTU
5. Yno06¢TBO 3KCIITyaTaniuu

9. Vkaxwute npubop, obiagaromumii caMoil BBICOKON YyBCTBUTEIHLHOCTH CpEIH
HIUKE MIEPEUUCIICHHBIX ?
1. snekTpoMarHuTHHIN 2. DIEKTPOCTATUCTUYECKUIN
3. MHAYKIIUOHHBIN 4. >JeKTPOAMHAMUYECKUI
5. BBIIPSIMUTEIbHBIN

10. Kakoii BHUI JOKyMEHTAallMM B OOSI3aT€IbHOM TMOPSIAKE JTOJKEH OBITh
ohopMJICH W YTBEPXKJEH Iepell BBEICHHEM B JKCIUTyaTallUl0 YHUKaJIbHOM
(HecTaHIapTU30BaHHOM) KOHTPOJIbHO-U3MEPUTEIIBHON (MCTIBITATENBHOM )
YCTaHOBKHU?

1. OTpacneBoii cTaHaapT

2. TexHu4eCKHE yCIOBHUS

3. KoHCTpYKTOPCKO-TEXHOJIOTMYECKAs TOKYMEHTALIUS
4. Cranmapt npeanpusiTus



5. CBHUIIETENBCTBO O METPOJIOTHUECKON aTTeCTalluu
7.2.2 TlpuMepHbIi mNepeveHb 3aJaHMH AJIsl PellleHUs] CTAHAAPTHBIX
3a;a4
1. Kakoii w3 mpuBeAEHHBIX (GOPMYNI HEIb3sl IMOJB30BATHCA TPU OIEHKE OTHOCHUTEIHHOM
MOTPEIIHOCTH U3MEPCHHS BETHUUHBI Xyi3y, €CITH K- KJIACC TOYHOCTU CTPEIIOYHOTO MpUbopa, Xy —
HOPMHPYIOIIEe 3HAUYCHUE IIKaJIbI, A — aOCOJIIOTHAS IOTPEIIHOCTh TprOopa?
5, = XN~ Xu 0004 5, =k N 5. =2 100%

1
L X HU3M 2_ X U3M 3_ U3M

2. [Ipu KaKOM COOTHOILICHUH MEX/y BHYTPEHHHMH CONPOTUBIICHUSIMHU amiiepmerpa (Ra)
nnn BoibT™MeTpa (Ry) m KocBeHHO m3Mmepsiemoro compotuiieHus (Rx) Oyaer MUHUMaTIbHON
METOAMYEeCcKasi HOTPEIIHOCTb?

Rﬁi
S )
o
1. Rv>> Ry
2. Rx>>Rp
3. Rx >>Ry
4. Ra>>Ry

3. ConpoTHBIIEHHE N3MEPSETCSI KOCBEHHBIM ITyTEM 10 cXeMe Bomnpoca 14. Ykaxure
MPaBWIbHYIO (GOPMYITY JIJIsl BBIYUCIIEHUS Rx, HCKIIIOUAIOIYI0 METOAMYECKYIO OTPEIIHOCTD.
[TprGOpHBIME MOTPELTHOCTSIMU MOYKHO IIpeHeOpeub

2
U U ..U, Ry

Ry=7T Ry=7-Ra *TT R 4R,

4, BOHLTMeTpOM BHCKTpOMaFHI/ITHOI\/’I CHUCTCMBbI UBMCPACTCSA HAIIPSIKCHUC CI/IHYCOH,Z[aHBHOﬁ

T _ —j60
dopmer: U =Ul""' B Vxaxute nokazaHus BOTTMETPA.

1. 300 B 2. 30028
300 , 300 ,
3. V2 4. 2/m
300-23
Vs

5. Ykaxure Gpopmyiny aiis OIEHKH MAaKCUMAJIbHOUM TOTPEITHOCTH TTPH KOCBEHHOM U3MEpPEHUU
BenmnunHbl X=F(Yy,z,V), rae Y,Z,V — BeJMUuHbI, ©3MEPSAEMbIC PSMBIM CIIOCOOOM

8, =8, 48,48, , 8,=ydy +5. +5]

2

1.

5 :& 5 = Z(Xi_xcp)2
3. n 4, n-1



6. YKaxuTe HEeMPaBWIbHBIN CIIOCO0 3a/IlaHusI KOHTPOJIMPYEMOTO TTapameTpa X
1 Xyd 2. OT Xpin 10 Xmax

i Xmm_XmaX $ He 60Hee Xmax HUJIN HC MCHEC Xmin

7. lloka3aHus CTpeNOYHOro ammnepMerpa - 5 A, BepxHee 3HaueHue mkaisl — 10 A, kiace
ToyHOCTH 1.0. OLIeHUTh OTHOCUTENBHYIO IPHUOOPHYIO MOTPELIHOCTh N3MEPEHNUS
1.+1% 2. £20%

3. +200% 4. £2% 5. +0,5%

8. ConpoTUBJIEHUE U3MEPSETCSI KOCBEHHBIM IyTEM 110 cxeMe Bompoca 14. Ykaxure
MPaBIIbHYIO (POPMYITY JIJISl BBIYUCIICHUS Rx, HCKITFOYAIONTYI0 METOAMYECKYIO TOTPEIIHOCTD.
[TprOOpHBIMHU MOTPEIIHOCTSIMU MOXKHO IIPeHEOpeyb
2
U U U, R
1. I 2 I 3, I R+Ry

9. ComnpoTtuBieHHe W3MEPSETCS KOCBEHHBIM ITyTeM IO cxeme Bompoca 2. Bribepure
NpaBWIBHYIO (OpMyIy (M3 MPHBEICHHBIX B BONpOCE §) JUIA BBIYMCICHHS Rx, MCKIIIOYAIONIYIO
METOAMYECKYIO OTPEHIHOCT. [IpuOOPHBIME MOTPENTHOCTSIMH TTPEHEOPEYb.

10. VkaxknTte 3aBUCHMOCTb YTJIOBOW CKOPOCTH BPALEHUS IUCKA HHIYKIIMOHHOTO CYETYHKa
3JICKTPUYECKON SHEPIrUn

L O):kliz(t) 2_ (J):kzl(t)U(t)
i 03=k3u2(t) 4_ (D:k4p(t)
5 o=k,w(t)

3neck i(t) — MrHOBEHHOE 3HaueHHE Toka, U(t) — MTHOBEHHOE 3HaueHHe HanpsokeHus, P(t)
— MTHOBEHHOE 3HAaueHHE aKTHBHOH MOIITHOCTH, W(t) — MI'HOBCHHO€ 3HAYCHUC HOTpC6J'I$IeMOI71
DHEPIHH.

7.2.3 TlpumepHblii mNepeyeHb 3aJaHUH /JIs1 pellleHUs] NMPUKIATHBIX
3ajga4
1. KakoBa 3aBHCHMOCTHL OTHOCHTEIILHOI MOTrpeIIHOCTHU (ee OI_ICHKI/I) CAUHUYIHOTO HU3MCPCHUS
MpUOOPOM, Y KOTOPOTO KJIACC TOUHOCTH XapaKTEPHU3YeT NMPUBEICHHYIO MOTPEITHOCTh?

6

6.
O i
0 5. i
& S — '%; V %0 V %o
Enam . Ky Ky

1 2. 3. 4.

2. Tloka3aHus cTpenodHOro ammepmerpa - 5 A, BepxHee 3HaueHue mkainsl — 10 A, kiace
ToyHOCTH 1.0. OLIeHUTh OTHOCUTENBHYIO PHOOPHYIO MOTPEIIHOCTh U3MEPEHUS
1. £1% 2. £20%

3. +200% 4. £2% 5. +0,5%

3. VKaxuTe 3aBUCUMOCTD YIJIOBOM CKOPOCTH BpallleHUs JUCKA MHAYKIIHOHHOIO
CYETUHKA JIEKTPUUECKONU SHEPTUH

1 o=ki*(t) o o=k,i(t)yu(t)

i 0)=k3u2(t) 4_ (1):1(4p(t)



3nech i(t) — MrHOBeHHOE 3Ha4YeHHE ToKa, U(t) — MTHOBEHHOE 3HAYCHHE HATIPSIKCHHUS,
p(t) — MrHoBeHHOE 3HAaYCHHME AKTUBHOW MOIIHOCTH, W(t) — MIHOBEHHOE 3HAYCHHUE
oTpebIIEMOI dHEPruu.

3. YKaXuTe TUII JIEKTPOMEXaHUYECKOI0 BOJIBTMETPA, LIMPOKO IPUMEHSAEMOTO JUIsl IPSMBIX
U3MepeHUil HanpsokeHui B quana3one ot 1 kB 1o 50 kB.
1. aeKTpOMarHuTHBIN 2. DIIEKTPOCTATUYECKUIA
3. MHAYKITMOHHBIN 4. TepMO3IEKTPUUYECKUI
5. 3IIEKTPOAMHAMHUYECKUI

4. BeiOepure BOJIBTMETp VI U3MEPEHUS HApsDKEHHs B quanazoHe yactot ot 0 qo 100 kI'm.
1. saexTpoHHBIHA 2. BBINPSIMHUTEIIbHBIN

3. HMHIYKIHWOHHBINA 4. 31eKTpOAMHAMHUYECKUN
5. 3JeKTpPOMarHUTHBIN

5. VYkaxute npubop, oOnafarolmuii caMOil BBICOKOW UYBCTBUTEIBHOCTHIO CpPEIU HUXKE

NEPEUYHCIICHHBIX. .
1. BBIIPSIMHUTEIIBHBIN 2. DIIEKTPOCTATHYECKHIA
3. 2JIEKTPOMArHUTHBIN 4. >IEeKTPOHHBIN

5. aiexTpoaMHAMHYECKUI

6. YkaxxuTte ycioBHs 6aaHca MOCTOBOM CXEMBI

— L —
—

£—

1LRi+R2=R3+Ry 2. Ri"Ry=R3- Ry
Rl_R3
3.R1-R3=Rz Ry 4_-R2 R,
RI_R2
R, R,

7. BeiOepuTe TUI AeTUTENS HAPSDKEHUS, €CJIM He00X0JUMO OT UCTOUYHHKA TEPEMEHHOTO
HanpspkeHus 100 B monyuuts Ha Beixoze aenutens 50 B ¢ BBICOKON TOYHOCTBIO.
1. pe3ucTuBHBIN 2. WHTyKTUBHBIH
3. KOHJIEHCATOPHBIH 4. KOH/IEHCATOPHO-UHAYKTUBHBIN
5. PEe3UCTUBHO-KOHJICHCATOPHBIN

8. YKa)XHT€e ypaBHEHHUE Kbl IEKTPOJINHAMUUYECKOIO BATTMETPA.
1. a=Kl? 2. a =Kol
I

a= f]_l

3. a=Ksll 4. 2



9. YkaxxuTe ycnoBHOE 0003HAaYEHUE CTPYKTYPHOU CXEMBbI IIU(PPOBON MEPHI.

% :>N® N@j:D ¥

M @:D — N(m:] X — —> N(lﬂj

3necy ALl — ananoro-mudpoBoii mpeodpa3oBaTeb;
LAIT — nudpo-ananoropslii mpeodpazoBaTEIb;
JUI — nemudparop (mpeodpazoBareiib KOJI-KON);
LI — uudpoBoit U3MEpUTENTBHBII TPHOOP.

10. Kakoit mpubop Henb3s puMeHsTh 11 m3mepenus J/[C u HanpspKeHU B BBICOKOOMHBIX
3JIEKTPUYECKUX LEnsX?
1. DnekrpocraTuyeckuii BOJIbTMETP
2. [ludpoBoii BOJIbTMETP
3. DIEeKTPOHHBIN aHAJIOTOBBIN BOJIBTMETp THIA B7—
4. BeIpsIMUTEIIbHBIA BOJIBTMETP
5. Komnencatop (OTEHIIMOMETP) NOCTOSSHHOTO WM MIEPEMEHHOIO TOKA

7.2.4 IlpumepHbIii NepevyeHb BONPOCOB JIS1 MOATOTOBKHU K 3a4eTy

1. Meposoruss kak Hayka o0 H3MepeHMsAX. 3HaueHUEe eAMHCTBA H3MepeHui. Mecto
U3MEpPEHUI cpeau IPYTUX OINBITHBIX MPOLETYP.

2. OnpezneneHye N3MEPEHUI U TEXHUUECKOTO0 KOHTPOJIS KaK MHPOPMALMOHHBIX POLEAYD.

3. lloHATHe TOYHOCTM HW3MEpPEHUN U JOCTOBEPHOCTU TEXHUYECKOTO KOHTPOJISL.
CTpyKTypHBIE CXEMbI U3MEPUTEIBHBIX U KOHTPOJIbHBIX IIPOLIELYP.

4. IlpsiMble U KOCBEHHbIE WM3MEpPEHUS, OJHOKPATHHIE U MHOI'OKpPATHBIE, PABHOTOUYHBIE U
HepaBHOTOUHbIe. Kitaccudukanus uamepeHuil o TOUHOCTH.

5. IlpuHuumel, METOABI M METOJMKM H3MEpeHUH. MeTox HEemoCpeICTBEHHOW OLICHKH,
METOAbl CpPaBHEHUS C Mepoil: HyneBod, IudepeHIuanbHbli, 3aMelIeHus, COBMaJCHHH,
KOMITCHCAIINH.

6. Hepapxus cpeacTB M3MEpPEHUN IO TOYHOCTH. ['OCYAapCTBEHHBIM pEECTp W IPYIIIbI
pabouux CpencTB U3MEpPEHUH.

7. TeopeTnueckue, METOAMUECKUE U IPUOOPHBIE (MHCTPYMEHTAIbHbIE) HOTPEIIHOCTH.

8. CnocoObl  OOHapy>XeHHs, HCKJIIOYEHUS U  YMEHBIICHUS  CHCTEeMAaTHYECKUX
MO PELITHOCTEM.

9. Ouenka mNpUOOPHBIX TOrPEIIHOCTEH TMpPH MPSAMBIX U KOCBEHHBIX H3MEpPEHUSX,
CYMMHPOBAHHE MOTPEIIHOCTEMN.

10. CrocoGpl HOPMHPOBAHMSI OCHOBHBIX M JIONOJHUTENIBHBIX MOTPEIIHOCTEH CpEeACTB
n3Mepenuil. Kitaccel TOUHOCTH.

11. CiyqaitHble MOrpEMIHOCTH U3MEPEHUN IIPH UCHBITAHUIX U dKCnepuMeHTax. [[pruHImmbI
MOCTAHOBKM CTATUCTHUECKUX U3MEPEHUI U CrIOcOOBI PEACTABICHUS UX PE3YJIbTAaTOB.

12. TloHdATHE O [OBEPUTEIBHOM HWHTEpPBAJIE W O JOBEPUTEIBHOW BEPOATHOCTH
HOTPEIIHOCTe HM3MEpPEHH, O JIOCTOBEPHOCTH M OMMOKaXx IMEepBOro M BTOPOro poja
TEXHUYECKOTO KOHTPOJIS.

13. AnanoroBble MpuOOpPHI IPSIMOro MpeoOpa3oBaHUs, UX NMPUMEHEHHE B AJIEKTPUUYECKHX
LEIAX TOCTOSTHHOTO U IEPEMEHHOT0 TOKA.

14. YHUBepcalbHble aHAJIOTOBbIE U IIU(PPOBBIE BOJBTMETPHI U U3MEPUTEIbHBIE MOCTHI.

15. IlpuHnunsl paboThl, CTPYKTYypHBIE CXE€Mbl U (YHKIHOHAJIbHBIE BO3MOKHOCTH
U3MEPUTENIBHBIX NpeoOpazoBaresei u MpuOOpPOB ¢ MUKPOIIPOIIECCOPAMH.

16. HazHaueHne N3MEPUTEIBHBIX CUCTEM U U3MEPUTENIBHO-BBIUNCIUTEIBHBIX KOMIIJIEKCOB.
[TonsiTrie 06 U3MEPUTENIBHOM KaHAJIE U €r0 MOrPEUTHOCTSX.

17. Meronpl u3MeEpeHUs: NapaMeTPOB MAarHUTHBIX U 3JIEKTPOMAarHUTHBIX MOJEH U U3JENUN



U3 (eppOMarHUTHBIX MaTEpPHAIIOB.

18. ITpuHIMTIEI pabOTH AHATIOTOBBIX U ITU(POBBIX BEOSPMETPOB U TECIAMETPOB.

19. OcobeHHOCTH HW3MEPEHHsT MArHUTHBIX MOTOKOB, HMHIYKUWH W HaNpsKCHHOCTEH
3JIEKTPOMArHUTHBIX MOJIEH B BO3YIIHBIX 3a30paxX JIEKTPHUUECKUX MAILUH.

20. ®usnyeckre MPUHIUIBI U3MEPEHUST HENEKTPHUUECKuX BeanuuH. [lapameTpuueckue u
reHepaTopHble IpeoOpa3oBaTeNu, UX YyBCTBUTEIBHOCTH U KOA(QGHUIMEHTH! IpeoOpa3oBaHUsL.

21. CTpykTypHas cxema JaTuyuKa U €ro METPOJIOTUYECKUE XapaKTEPUCTUKH.

22. MeTozpl U3MEpPEHHsI U KOHTPOJIsl TeMIIepaTypbl 0OObEKTOB U €r0 BPaILAIOIIMXCs YacTel.

23. Metoasl M TEXHHKA HW3MEPEHHUS YITIOBBIX CKOPOCTEH DSIEKTPUYECKUX MAIIHH,
JIOCTOUHCTBA CTPOOOCKOIIOB.

24. DneKkTpuuecKue H3MEpeHHUs MapamMeTpoB BHOpaluii M YpPOBHS IIYMOB MAallMH U
MEXaHU3MOB.

25. TexHuveckasi TMarHOCTUKA pabOTOCIOCOOHOCTH HIIEKTPUYECKHX MAIIMH BO BPEMs MX
9KCIULyaTaluy 110 pe3yabTaTaM U3MEPEHHs U KOHTPOJISI PEKUMOB U YCIOBUN MX paOOTHI.

26. HoBble 3akoHOmarenbHble akThl PO no TexHumueckoMy peryinnpoBanuio. HazHauenue
TEXHUYECKHUX PErJaMeHTOB.

27. Cranpaptel MOK 1o kauecTBy ayeKTpoTeXHMYeckuX wusaenuid. lloarBepikiaeHue
COOTBETCTBUS U Apyrue GopmMsl cepTuuKaum, 1eHCTBYONME B HacTosee Bpems B PO.

28. TIpyUHIMIIEI METPOJIOTHYECKOTO O0ECHeUeHUs] MCIIBITaHUM, SKCIUTyaTallil U PEMOHTa
3JIEKTPOTEXHUYECKOT0 000PYI0BaHUS U €r0 IPOU3BOJICTBA.

29. Tlpubopsl y4era 3JIEKTPUYECKON DHEPrUM MPOMBIIIICHHOW YacTOTHI. JJIEKTPOHHBIC
CUETYMKH U CXEMbI UX BKIIOUEHHUS.
30. OcobennocTr u3MepeHust 00NbINX TOKOB. LIIYHTBI U U3MEpHUTETbHBIE TPAHCHOPMATOPEI

ToKa. CXeMbl BKIIIOUEHHUSL.

7.2.5 IlpuMepHbIii epeveHb 3aJaHMil 11 IK3aMeHa

He npenycMoTpeHo yueOHbBIM IJIaHOM

7.2.6. MeToauka  BBICTABJIEHUSI OLEHKH TPH  TNPOBEAEHUH
NMPOMEKYTOYHOM aTTeCTANNH

3ader MPOBOJUTCA MO TECT-OUieTaM, KaKIblii U3 KOTOPBIX COAEPKUT 9
BOMPocoB. Kaxk/bIil mpaBUIIbHBIN OTBET Ha BOMPOC B TECTE olleHUBaeTcst 1 Oamiom.
MakcumanbHOE KOJTUYECTBO HAOpaHHBIX OaiuioB — 9.

Onenka «3a4yeT» CTaBUTCS B CiIydae, €CIM CTYJIEHT HaOpayi He MeHee 6
OaIJIoB.

7.2.7 TlacniopT OLIEHOYHBIX MATEPHAJIOB

Kon
KonTtponmpyemsie pa3aeinst (TeMbI) ., |HanmMeHoOBaHWE OLIEHOYHOTO
Ne n/n KOHTPOJIMPYEMOi
T CLUTUTMHBI cpeacTBa
KOMIIETEHITHH
1 OCHOBHBIE TIOJIOKEHUS OIIK-2 Tecrt, ycTHBIN ompoC,
METPOJIOTHH, DIIEKTPUIECKIX 3auTa JJabopaTOPHBIX
M3MEPEeHUH U TEXHUYECKOTO pabot
KOHTPOJIS
2 [TorpemnocTu u3mepeHui, OIIK-2 Tecrt, ycTHBI onpoc,
JOCTOBEPHOCTb U OLIMOKU 3amMTa JJabopaToOpHBIX
TEXHHUUYECKOT0 KOHTPOJIS pabor
3 AmnaiioroBast U uQpoBast OIIK-2 Tecrt, ycTHBIH onpoc,
W3MEpHUTENbHAS TEXHUKA 3aluTa JJabopaTOPHBIX
pabot
4 Amnanorosas u nudponas OIIK-2 Tecr, ycTHBIN onpoc,
W3MEpUTENbHAs TEXHUKA 3aluTa JJabopaTOPHBIX
pabot




5 AmnarnoroBast u g poBas OIIK-2 Tect, ycTHBIHN ompoc,
M3MEpUTENbHAS TEXHUKA 3aIuTa 1a00paTOPHBIX
pabor
6 3akoH P® «O texHuueckom OIIK-2 Tecrt, ycTHBIH onpoc,
pEryIUpOBaHUNY», TEXHUICCKUE 3anuTa JJabopaTOPHBIX
periIaMeHTHl U UX METPOJIOTHYECKOe pabot
o0ecrnieueHue

7.3. Mertoauueckue MaTepuaibl, ONpeAeasIOmie MPOUETYPbI
OlleHUBAHMS 3HAHM, yMeHHii, HABBIKOB U (WJIM) ONBITA IeSITEIbHOCTH

TectupoBanme OCYIIECTBISACTCA, JHOO TMPH TOMOINM KOMIBIOTEPHON
CHCTEMBI TECTUPOBAHUSA, JIMOO C WMCIOJIH30BAHUEM BBIJAHHBIX TECT-3aJaHUIA Ha
OymaxkaoM Hocuteine. Bpems tectmpoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
IpoBepKa TecTa SK3aMEHATOPOM U BBICTABJISETCS OIIEHKA COTJIACHO METOIUKH
BBICTABJICHUS OIICHKH IPH TIPOBEACHUH ITPOMEKYTOTHOHN aTTeCTaIlHH.

Pemenrie cTaHmapTHBIX 3aa4  OCYIICCTBIISACTCSA, JIMOO TIPH IIOMOIIH
KOMITBIOTEPHOH CHUCTEMBI TECTHPOBAHHS, JIMOO C HCIOJb30BAaHWEM BBITAHHBIX
3amad Ha OyMaxxHoM HocutTene. Bpems pemenus 3amad 30 muH. 3atem
OCYIIECTBIISICTCSl TPOBEPKA pEIICHHS 3a/ad 3K3aMEHATOPOM U BBICTABIIACTCS
OIICHKA, COMIACHO METOJMKH  BBICTABJICHHS OICHKHM TIPH  IMPOBCICHUHU
IPOMEKYTOUHOM aTTECTAIIHH.

Pemenve mnpukiaagHBIX 3aJa4  OCYIICCTBISACTCS, JIMOO TMPH IOMOIIH
KOMIIBIOTEPHOH CHUCTEMBl TECTHPOBAHHS, JIMOO C HCIOJB30BAaHHWEM BBIIAHHBIX
3ama4 Ha OyMakHOM Hocutene. Bpems pemenus 3amad 30 muH. 3arem
OCYIIIECTBIISIETCS TPOBEPKA pEIICHHUS 3a/ad JK3aMEHATOPOM U BBICTABIISCTCS
OIICHKA, COMIACHO METOJMKH  BBICTABJICHHS OIICHKHM TIPU  TPOBEICHUHU
IIPOMEKYTOYHOU ATTECTALIUU.

8 YYHEBHO METOAUYECKOE U UTH®OPMALIMOHHOE
OBECHEYEHHUE JUCIUIIJIMHBI)
8.1 IlepeueHb y4eOHOI JuUTEpaTypbl, HEOOXOAUMOW /JsI OCBOEHHA
JAUCHHUILIMHBI
1. Kum K.K. u 1p. Mertponorus, craniapTusanus, cepTudukanus u

AIIEKTPOU3MEpPUTEIIbHAA TeXHUKA: yueOHuk M.; 2006. — 412 c.
2. SlxumenxoB JI.W. MeTtponorus, crangapTusanus, u ceptugukanus. YueoHoe
nocobue. — Boponex: M3a. «Hayunas kauray» cep. «OTKpbITO€ 00pa3oBaHUEY;

2009. — 128 c.

3. bacrpakoB, B.M. Merpomorus / B.M. bactpakoB ; IloBomkckuit
roCyJapCTBEHHBIN TEXHOJOTHYeCKUd yHuBepcuteT. — Momkap-Ona : TII'TY, 2016.
— 288 c¢. : wmn — Pexum gpocryma: mo noamucke. — URL:

http://biblioclub.ru/index.php?page=book&id=461556 (mara oOpareHus:
07.11.2019). — buGmuorp.: c¢. 279-280. — ISBN 978-5-8158-1756-2. — TekcrT :
DIIEKTPOHHBIM.

4. SlxkumenkoB JI.U., CaenneBa E.JI. Metoauueckue ykazaHus K J1a0OpaTOpPHBIM

pabotam o auciuriube “Metponorus’™ uza. BI'TY, Boponex Ne 101-2009



http://biblioclub.ru/index.php?page=book&id=461556

rneyar.

8.2 Ilepeyenb HMH(MOPMANMUOHHBLIX TEXHOJOTHI, HCHOJb3yeMbIX MPH
OCYHIECTBJICHMH 00pa30BaTeJIbHOI0 MpoLecca MO0 IWCHHUILIMHE, BKJIIOYAas
nepeYyeHb  JHULOEH3MOHHOI0  NPOrPaMMHOIO  odecmedeHHsl, PecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTu «HTEepHET», COBPEMEHHbIX
Npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:

8.2.1 IlporpammHOe obecrieueHue

— Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each Academic
— Kommnac-I'paduxk LT;

— AutoCAD

— OpenOffice;

— Adobe Acrobat Reader

— SMath Studio;

— Internet explorer.

8.2.2 Pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHUKAITMOHHOW CETH
«HTEepHET

— Poccwuiickoe obpasoBanue. denepanbhbiil mopran. http://www.edu.ru/

— O6pazoBatenbHbiii opTan BI'TY https://education.cchgeu.ru/

8.2.3 NHdopmalimoHHbIe CITPaBOYHBIC CUCTEMBI
— http://window.edu.ru
— https://wiki.cchgeu.ru/

8.2.4 CoBpeMeHHbIe npodeccruoHaabHble 0a3bl JaHHBIX

—  DJeKTpoHHBIH  (QoHA  TPaBOBOM W  HOMATUBHO-TEXHUUYECKOU
nokymenrtanuu. URL: http://docs.cntd.ru

— HanmonanbHas snextponHas oudaunoreka. URL: elibrary.ru

— Poccranpapt. @enepanbHoe areHTCBO 0 TEXHHYECKOMY PETYJIMPOBAHUIO
u Metposiorun Anpec pecypcea: https://www.gost.ru/portal/gost/

— ['maBHBII bopym METPOJIOTOB. Anpec pecypca:
https://info.metrologu.ru/grsi/
— Kypnan OJIEKTPUYECTBO Anpec pecypca:

https://www.booksite.ru/elektr/index.htm

— bubanorexa Anpec pecypca: WWER http://lib.wwer.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS J1JIs1
OCYHWECTBJIEHUSA OBPASOBATEJIBHOI'O ITPOLECCA
JIyist mpoBeicHUS JICKITMOHHBIX 3aHATUNA HEOOXOaMMa CIeIMAIM3UPOBaHHAS
JIEKUUOHHAS ayJIMTOpHsi, OCHAIlEHHAs OOOpYJAOBAaHMEM I JIEKIIMOHHBIX
JIEMOHCTpAlHN U MPOEKIMOHHON anIapaTrypou.


http://lib.wwer.ru/

VYyeOnass nabopatopusi MeTpOnOruM U BJIEKTPUYECKUX H3MEpPEHUil,
o0opynoBaHHasi ctreHaaMu (7 CTEHJOB) YKOMIUIEKTOBAaHHBIMH H3MEPUTEITbHBIMU
cpelncTBaMu  (3JIEKTPOMEXAHUYECKUMH IUTOBBIMU MPUOOpaMU, aHAJIOTOBBIMU
AJNIEKTPOHHBIMU U IU(PPOBBIMU YHUBEPCATBHBIMHU MPUOOpaMH, J1aOOpPaATOPHBIMU U
MPOMBIIIUICHHBIMA U3MEPUTEIbHBIMU MOCTAMHM, JaTYUKaAMU HEDJIEKTPUUECKUX
BEJIMYMH, U3MEPUTEISIMU MHIAYKIMM W MAarHUTHOTO TOJsl, W3MEPUTEIbHBIMU
TpaHchopMaTopaMu, CTaHAAPTHBIMU TE€HEpaTOpaMM U  BCIOMOTaTEIbHBIM
o0opyIOBaHUEM.

HaTtypHble  JIeKIMOHHBIE  JEMOHCTpAalliK B  BHJE  MYJBDKEH
AJIEKTPOU3MEPHUTEILHEIX ~ TPUOOPOB ®  TpeoOpa3oBaTeneid  (BOJBTMETPOB,
BAaTTMETPOB,  aMIIEPMETPOB, OJHOGA3HBIX M  Tpex(as3HbIX  CUYECTUYUKOB
AIIEKTPUYECKON IHEPTUH, U3MEPUTENIBHBIX TPAHC(HOPMATOPOB TOKA, TATIYUKOB).

10. METOAUYECKHUE YKA3AHUSA IJISA OBYYAIOLIUXCH 110
OCBOEHMUIO JUCIAIIJIMHBI MOAYJIA)

ITo qucunmmae «MeTposorus .

OCHOBOM M3y4Y€HHs] JUCHHIUIMHBI SBISIFOTCA JIEKIMH, HA KOTOPBIX
U3JIaraloTcs Haubosee CyluIeCTBEHHbIE U TPYIHbIE BOIPOCHI, a TAKXKE BOIPOCHI, HE
HaIIeIINe OTpaXXeHus B yueOHO uTeparype.

JIaGoparopHble pabOThI BBIMOIHIIOTCS Ha J1a00paTOpHOM O00OpYy/IOBaHUU B
COOTBETCTBUH C METOJIMKAMM, IPUBEICHHBIMH B YKa3aHUSIX K BBIIIOJHEHHIO padoT.

Bun yueOHbIX
. JleaTenbHOCTh CTyAE€HTA
3aHATHU
Jlexmus Hanucanne koOHCIIEKTa JEKIMI: KPATKO, CXEMaTUYHO, MOCJIEI0BATEIbHO

dbuKcUpoBaTh ~ OCHOBHBIE  TIOJIOKEHUS, BBIBOABL,  (OPMYIHUPOBKH,
0606HIGHI/I$I; IIoM€4yaTh BaXXHBIC MbICIIHM, BbBIACIATH KIOYCBBLIC CJIOBA,
TepMuHbl. [IpoBepka TEpPMHHOB, MOHATUN C IMOMOIIBI SHIMKIONEINM,
CJ'IOBapef/'I, CIIPaBOYHHUKOB C BBIIIHMCBIBAHUEM TOJIKOBAaHUU B TETpalb.
O6o3HaueHue BOMPOCOB, TEPMHUHOB, MaTepHalia, KOTOpPbIE BBI3BIBAIOT
TPYAHOCTH, TIOMCK OTBETOB B pPEKOMEHAyeMmoul Jmreparype. Ecmu
CaMOCTOSITENILHO HE YAaeTcs pa3o0paTbcs B MarepHalie, HeoOXOIuMOo
chopMyIMpoBaTh BOIPOC U 3aJaTh INPENOJABATENI0 Ha JIEKIMH WIM Ha
MIPAKTUYECKOM 3aHSTUH.

JlaGopatopHass  [JlaGopaTopHble pabOTHI MO3BOISAIOT HAYYUTHCS IPUMEHATh TEOPETUYECKHE
paboTta 3HaHUS, [TOJIyYE€HHbIE Ha JIEKIIUU MPU PEIIEHUU KOHKPETHBIX 3a7a4. YToObI
HauOosiee pALMOHAJIBHO W TIOJIHO UCIOJB30BaTh BCE BO3MOXKHOCTH
7a00paTOPHBIX [UIS MOJrOTOBKM K HUM HEOOXOIMMO: CIeIyeT pa3o0parth
JIEKIMIO 110 COOTBETCTBYIOIIEH TeMe, O3HAKOMHUTCS C COOTBETCTBYIOLIUM
pa3nenoM ydeOHHKa, MHpopadoTaTh [OMOJHUTEIBHYIO JHUTEpaTypy U
MCTOYHUKH, PEHIUTH 331241 U BBIIOJHUTH APYrHe MUChbMEHHbIE 3aJaHUs.

CamocrosarenbHas |CamocrosiTenbHas paboTa CTyA€HTOB CIOCOOCTBYET INTyOOKOMY YCBOEHHUS
pabota yueOHOro Marepualia W  Pa3BUTUIO HABBHIKOB  CaMOOOpa3OBaHUSI.

CamocTrosTenbHas paboTa MpenoaraeT clieAyoliue COCTaBISIOLIIE:

- pabota ¢ TekcTamH: y4eOHHMKAMH, CIPABOYHHUKAMH, JOTIOTHUTEIHHOM

JUTEPATYPOH, a TAK)Ke MPOPabOTKA KOHCIIEKTOB JICKITHH;

- BBINIOJTHEHUE JOMAIIIHUX 3aJJaHUN U PACUETOB;




- paboTa HaJ TEMaMH JUIsl CAMOCTOSATEIBHOTO N3Y4EHUS;
- yyacTue B paboTe CTyIeHUYEeCKUX HAyYHBIX KOH(EPEHIINH, OJTMMITHAT;
- IOATOTOBKA K IPOMEKYTOYHON aTTECTALUN.

IToaroroBska K ['oTOBUTBCS K NIPOMEKYTOUHOM ATTECTALMU CIEAYET CHUCTEMATUYECKHU, B
MPOMEKYTOYHOM |TeueHue Bcero ceMectpa. MIHTEHCHBHAs MOATrOTOBKA JOJKHA HA4YaThCAd HE
aTTecTaluu MO3/IHEE, YEM 32 MECSL-IIOJTOPA A0 IPOMEKYTOUYHOM aTTecTaunu. JlaHHbIE
nepea  3a4eroM TpH  JIHA A(QPEKTHBHEE BCETO HCIOJb30BaTh IS
MOBTOPEHHMS U CUCTEMATU3alluy MaTepuaa.
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