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Hepeueub Komnemeuuuﬁ u uHOuKamopoe 00CMUIICCHUA KOMHBmBHMMﬁ C yKasanuem smanoes d)opmupoeanuﬂ 6 npoyecce 0C60€HuA ouc-

UUNTUHDL
Kommerenmus:

OIIK-6 — crmoco0eH MpOBOIUTH U3MEPEHUS IIEKTPUUYECKUX U HEDIEKTPUUYECKUX BEIMYMH MPUMEHUTENBHO K 00BbEKTaM
PO eCCUOHATTLHOM IESITCIIBHOCTH.

WNHuKaTopsl JOCTUKEHNS KOMIIETCHIINN:

1) OIIK-6.1 — 3HaeT METOUKY MTPOBEACHUS U3MEPEHUS ICKTPUICCKUX M HEAICKTPHUCCKUX BEITUUHH;

2) OIIK-6.2 — yMeeT BBIMONHATH SKCIIEPUMEHTALHBIC HCCIICIOBAHUS 110 3aIaHHON METOJUKEe, 00padaThiBaTh Pe3yJIbTaThI
DKCIIEPUMEHTOB;

3) OIIK-6.3 — BnasieeT HaBbIKAMH MIPOBEJICHHS SKCTIEPUMEHTAIBHBIX UCCIICIOBAHUI U aHAIM3a TIOJTY4YCHHON HH(POPMAIIUH .

Z[JIH OYHOI'0O 1 OYHO-320YHOI'0 OTACJICHUSA

Huouxkamopul Omanwl hopmuposanus ¢ npoyecce 0ce0eHUA OUCUUNTUHDBL
oocmudiceHuA (ykazamo 6ce memol u3 PI1/])
- Haumenosanue oye-
KomnemeHuyuu Jlexkuuu Ilpaxkmuueckue Jlabopamopnwie Kypcoeoii npoexm ouRO20 cpedcmea
3anamus, 1adopam 3anAmuA (paboma)
HbLIL RPAKMUKYM
OIIK-6.1, Tema Tema 2, Tema 3, Tema 2 He npeoycmompe- | J1abopatopsblie pabo-
OIIK-6.2, LTema 2, Hbl Thl, 9K3aMCHAI[MOH-
OIIK-6.3 Tema 3, Te- HBI OUJIET, MPaKTH-
ma 4 yeckas paboTta
OIlK-6.1, Tema Tema 2, Tema 3, Tema 2 He npedycmompe- | JlabopaTopHble pabo-
OIIK-6.2, LTema 2, Hbl TBI, 9K3aMCHAI[MOH-
OIIK-6.3 Tema 3, Te- HBII OUJIET, IPAKTH-
mad yeckas pabora
OIIK-6.1, Tema Tema 2, Tema 3, Tema 2 He npedycmompe- | JlabopaTopHble pabo-
OIIK-6.2, LTema 2, Hbl ThI, 9K3aMCHAI[MOH-
OIIK-6.3 Tema 3, Te- HBII OUIIET, TIPAKTH-
Mma 4 yeckas pabora




Jli1g 3a04HOT0 OTIAEIEHUS
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OK3aMeH 1 24 40
Htoro: 60 100
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3adyeT
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87 -100

OtnuuHo (3a-
YTEHO)

OlLleHKa «OTJIMYHO» BBICTABJISICTCS CTYICHTY, €CIIM TEOPETUUYECKOE COJNEep-
J)KaHUE Kypca OCBOCHO TOJHOCTHIO, 0€3 MPOOEIIOB; HCYESPITBIBAOIIE, MTOCTIC-
JIOBATEBHO, YETKO W JIOTHYECKH CTPOHHO HM3JIaraeT MaTepHall; CBOOOIHO
CIpaBJISIETCSl C 3aJadyaMu, BONPOCAMU W OPYTMMHU BHUJIAMU MPUMEHEHUS
3HaHI/II\/'I; I/ICHOJIBSYCT B OTBECTC ILOHOJ'IHI/ITGJII)HI)II\/'I MaTepI/IaJ'I BCC HpCI[yCMOT-
PEHHBIE IPOrPaMMOU 3aaHUsI BBIIIOJHEHBI, KAYECTBO UX BBIINOJIHEHUS OLe-
HEHO YMCIIOM 0allIoB, OJIM3KUM K MaKCHMAaJIbHOMY; aHAJU3UPYET MOTydeH-
HBbIC pCSyJ'II)TaTI)I; HpO}IBH}IeT CaMOCTOATCIBbHOCTD HpI/I BBIIIOJIHCHUUN
3aJaHuM

74 - 86

Xoporo (3a-
YTEHO)

OneHka «XOpOIIO» BBICTABIIETCS CTYNEHTY, €CIIM TEOPETUUECKOE COAEp-
XKaH{Ee Kypca OCBOCHO IOJIHOCTBIO, HEOOXOAUMBIC MPaKTHYECKHE KOMIIe-
TEHIIMM B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIYCMOTPEHHBIEC TPOTPaMMOM
o0y4eHus1 ydeOHbIE 3a1aHUsI BBIIOIHEHBI, KAYECTBO MX BBIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpPAO 3HAET MaTepual, TPaMOTHO U IO Cylle-
CTBY M3JIaraeT €ro, He JOMyCKas CYIIECTBEHHbIX HETOYHOCTEH B OTBETE Ha
BOMPOC.

60 -73

VY noBieTBO-
putensHoO (3a-
YTEHO)

OneHka «yZOBIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, €CIM TEOpPETHYE-
CKO€ CoJiep)KaHHE Kypca OCBOEHO YaCTHYHO, HO MPOOEbl He HOCAT Cylle-
CTBEHHOTO XapakTepa, OOJBIIMHCTBO NMPEIyCMOTPEHHBIX MPOTrpaMMOil 3a-
JMaHWi BBIMIOJHEHO, HO B HHUX HMEIOTCS OIIMOKM, TpHU OTBETe Ha
[TOCTABJICHHBIA BOIPOC CTYAEHT MAOMYCKAaeT HETOYHOCTH, HEIO0CTaTOYHO
MpaBUIbHBIE (OPMYINPOBKH, HAOIIOAAIOTCS HAPYIICHHS JIOTUYECKOW MO-
CJIEI0BATEIIbHOCTH B M3JI0KEHUHU IIPOrPAMMHOI0 MaTEpHAIIA.

OneHka «3a4TeHO» BBICTABIAETCS CTY-
JIEHTY, €CIM OTBETHI Ha BOIPOCHI IO Te-
MaM JUCLUIUIMHBI II0CIEN0BATEIbHBI, JIO-
TUYECKU U3JI0KEHBI, JOILyCKAIOTCs
HE3HAYUTEIbHBIE HENOYETHI B OTBETE CTY-
JIEHTa, TaKh€ KaK OTCYTCTBHE CaMOCTOS-
TEJIHHOTO BBIBOJIA, PEUEBBIE OIIMOKH U I

Huxe 60

Heynosnerso-
PUTEITHHO
(1e 3auTeHO)

OneHka «HEYIOBJICTBOPUTEILHO» BBICTABISETCA CTYICHTY, €CIM OH He
3HAET 3HAYMUTENIFHOW YacTH MPOTPaMMHOT0 MaTepHuaja, AOIMYCKaeT CyIle-
CTBEHHBIE OIMOKH, HEYBEPEHHO, C OOJIBIIMMU 3aTPYAHEHUSIMH BBITIOJHSET
MpaKTUYeCKue padoThl, HEOOXOAWMBIE TPAKTHUYECKHE KOMIIETECHIIMH He
c(hopMHUPOBaHbI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX TPOTrpaMMoOn 00y4eHuUs
y4eOHBIX 3aJ]aHUH HE BBITIOJIHEHO, KAYeCTBO MX BBITIOJHEHUS OIEHEHO YHC-
JI0M 6aJIOB, OJIM3KUM K MUHUMAJIEHOMY

OL[GHKa «HC 3a4TCHO)» BBICTABJIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOB-
HBIX ITOHSTHH TEMBI JAUCIHUIIIIMHBI, HC OT-
B€YACT HA OOIIOJHHUTCIIbHBIC 1 HABOAANIINEC
BOIIPOCHI IIpCrioaaBaTeIIA.




KpaTkasi XxapakTepucTHKA OIIeHOYHBIX CPeACTBA

TaTh C HOPMATUBHBIMU JOKYMEHTAMH U WH-
CTPYKTUBHBIMU MaTe€pHUAIAMHU, CIIPABOYHU-
KaMH, COCTaBJISITh TEXHUYECKYIO
JIOKYMEHTAIMIO; BBIIIOJHITh YEPTEKH, CXE-
MBI, TaOJIUIIBI, PeIIaTh Pa3HOTO POJa 3a7auH,
JIeJIaTh BBIYMCIICHUS, OIPENICIIATh XapaKTepH-
CTUKH Pa3JIUYHBIX BEIIECTB, 0OBEKTOB, SIBJIC-
HuM. [lenb mpakTUYEeCKUX 3aHATUM 3aKJIro4a-
€TCSI B BBIPA0OTKE y CTYJCHTOB HaBBIKOB
MPUMEHCHUSI TIOJYYEHHBIX 3HAHUW JJIs pe-
HICHUS MPAaKTUYECKUX 3aJady B MPOIECCe
COBMECTHOW [IESITEILHOCTH C MpenojaBaTe-
JISIMU.

Ne | Haumenosanue| Kpamkasa xapakmepucmuka oyenounozo | Ilpeocmaenenue
n/n| OUeHoOuH020 cpeocmea OUEHOYHO20 Ccpeo-
cpeocmea cmea 6 ponoe
1 2 3 4
1. |JlaGoparopnas |DTo BuUI y4ueOHON pabOThHI, 1EIbI0 KOTOpoi|Tembl mabopaTop-
pabora ABJIIETCS] U3y4YeHUE (MCCleJOBaHUE, U3MEpe-|HbIX padoT, KOH-
HUE) XapaKTEPUCTUK JIA0OPATOPHOTO OOBEK-|TPOJIHHBIE BOIIPO-
Ta. CBI IO TEME
[lens nabopaTOpPHBIX 3aHITHH:  OCBOEHHE|I1a0OpaTOPHOIL pa-
n3y4aemMoil yueOHON NUCLMIUIMHBI; MPpUoOpe-|00Thl, BOIPOCHI K
TEHHE HABBIKOB MPAKTUYECKOTO MPUMEHEHHUS |[KOJJIOKBUYMY
3HAHUW y4eOHOU NUCHMIUIMHBI (JIUACHIMILIINAH )
C HCIOJIb30BAHHEM TEXHUUYECKUX CPEJICTB U
(nn) o0opyaoBaHUs
2. |llpaktmdeckoe |B xome mpakTHYeCKUX pabOT CTyACHTHI|TeMbI mpaKTHIe-
3aHSTHE OBJIQICBAIOT YMEHUSAMH IOJIb30BATHCS Pa00-|CKUX 3aHSATUA;

KOHTPOJIBHBIC BO-
IIPOCHI N 3aAaHUs
10 TCMC IIPAKTH-
YCCKOI'O 3aHATHUA




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHOIOUL
Kagpeopa ITO0I11

VY4eOHbIM TIaHOM 1O HampasieHuto noAarotoBku_13.03.02 «3nekTposnHepre-
TUKA M DJCKTPOTEXHHUKA» JJsi OOyJalOImUXCsl OYHOW M 3a0YHON (hOPMBI TIpery-
CMOTPEHO TIPOBEJICHHUE Ta0OPATOPHBIX 3aHITHI MO nuciuIuHe «HbOpMaIlmoHHO-
U3MEPUTEIbHAS TEXHUKA .

JIaGopaTopHble 3aHATUS MO TUCIUIUIMHE MPOBOJATCS B CHEIHAIBLHO 000pYy-
JIOBAaHHBIX JIA0OPATOPUSIX C TPUMEHEHUEM HEOOXOJUMBIX CPEICTB OOydeHHUs: Jabo-
paTopHOro 000pyAOBaHUS, 00PA3IOB AJIS UCCIECTOBAHHUN, METOIUYECKUX TTOCOOUH.
[lenp mpoBeneHus: 1abOpaTOPHBIX PabOT - MPAKTHUECKOE OCBOCHHE TEOPETHUIECKUX
MOJIO’KEHUH JICKIIMOHHOTO MaTepuraia, a TakKe BhIpaboTKa CTy/IeHTaMH OTpeiesieH-
HBIX YMEHUH ¥ HABBIKOB CAMOCTOSITEIBHOTO IKCIIEPUMEHTHPOBAHUS.

JlabopaTopHasi padora Ne 1
OmnpenenenHue 1eHbI eJICHUS MHOTOIIPEIETbHBIX TPUOOPOB.
Lens paboTsl: U3y4uTh pyKOBOJICTBO IO JKCIUTyaTallud W MAcCHOPT METrOM-
Merpa M4100, HayuuThCs ONIPEAEIIATD LIEHY JCJICHUSI MHOTONIPEETbHBIX TPUOOPOB.
Hopmatusnas 6aza.l. PMI" 29-2013 «I'CH. MetpoJiorusi. OcHOBHBIE Tep-
MUHBI U ONIPe/ieSIeHUsD
3.T'OCT 5365-83

Tepmunsl 1 onpeneneHus: 1. Beamunna — cBOMCTBO MaTepuaIbHOr0 0O0OBEKTA
WU SIBJICHUS, 00IIee B KaUeCTBEHHOM OTHOIIEHUM JJISI MHOTMX OOBEKTOB U SIBJIC-
HUM, HO B KOJINYECTBEHHOM B OTHOILLICHUY UHAWUBUAYIBHOE JUISl KAKIOTO U3 HUX.

2. Pa3mep BeJMUYMHBI — KOJIMYECTBECHHAS OMPEACIEHHOCTh BEIMYMHBI, TPH-
Cyllasi KOHKPETHOMY MaTepUaIbHOMY OOBEKTY HIIU SBJICHHUIO.

3. 3HayeHMe BeJIMYMHBI — BRIPAKEHUE pa3Mepa BEJIMYHMHBI B BUJIE€ HEKOTOPO-
T'O YKMCJIa MPUHATHIX SUHUII, WK YUCEN, 0aJIOB IO COOTBETCTBYIOIIEH ITKaJIE.

4. lllkaja (3HaYeHUI) BeJIMYUHBI; [ITKAJIa U3MEPEHUM — YIIOPsII0UEHHAs CO-
BOKYIIHOCTh 3HAYEHUN BEJMYMHBI, CIyKallas OCHOBOM JJIsI U3BMEPEHUN TAHHOM Be-
JINYWHBI.

S.Enunnna BeJuyYMHbI - (UKCUPOBAHHOE 3HAYCHUE BEIMYUHBI, KOTOPOE
MPUHATO 34 €IVMHUIY TAHHOW BEJIMYMHBI U PUMEHSIETCS 1Sl KOJTMYECTBEHHOTO BbI-
paXKEHUS OJJHOPOAHBIX C HEW BEIUYUH

6. llndepodaar - yacTh OTCUETHOTO YCTPOUCTBA CPEACTB U3MEPEHUM, Coep-
Kamas mkany (IIKajgbl) U YCIOBHBIE 0003HAUYECHUS, HEOOXOAUMBIE /I OTCUUTHIBA-
HUS 3HAYCHUU U3MEPIEMOUN BEIIMYUHBI.

7.O1HOCTpOYHAS IKAJA - IIIKaja, B KOTOPOW JAWana3oH MOKa3aHW WIA W3-
MEpEHUU pacmoJIOkKEH B OJTHOM CTPOKE.



8.MHorocTpo4Hasi KaJa - IIKajua, B KOTOPOil Juana3oH MOKa3aHUN WM u3Mepe-
HUM pacmosokeH B JBYX WIH Oonee CTpOKaXx.
9.MHoroauana3oHHbIi NpUOOP - MPUOOP C HECKOJIBKUMHU (IBYMs U OoJjiee) quana-
30HAaMH  W3MEpPEHUN WM  HECKOJIbKUMH  HOMHHAJIBHBIMH  3HAYCHHUSIMH.
10.KomOuHupoBaHHbI npudop - nmpubop, MperHa3HAYEHHBIA I HU3MEPEHUN
Tpex U 0oJiee ANEKTPUUECKUX U HEANIEKTPHUUECKUX BEIMUUH Pa3InIHOTO POJa.

[TpuGops! 1 uHCTpyMEHTHI: 1. Meraommerp M4100

2. AMnepMmeTp

3. BoapTmeTp

Teopernyeckas 4acTh.

Hudepbnarsl 1 mKansl TpuOOPOB JIOJKHBI OBITH M3TOTOBJIEHBI B COOTBET-
cTBUU ¢ TpeOoBaHusaMU Hactosuero ctangapra 'OCT 5365-83, crangapToB u (1in)
TEXHUYECKUX YCJIOBUHN Ha MpUOOPHl KOHKPETHOTO BHJA (TUMA) U 1O paboyum 4ep-
TEKaM, YTBEP>KJICHHbIM B YCTAHOBJICHHOM TOPSIZIKE.

[udepObnaTsl B 3aBUCUMOCTH OT YUCJIA IKAJ MOAPA3AEISIOT Ha OJHOIIKAIIb-
HBIC u MHOTOIIIKaJIbHEIE.
IIkansr, HaAHOCHUMBIE Ha nudepOIaTHhI, MIOJIpa3ICIISIOT:
- o (opMe - Ha PSMOJIUHEHHbBIE (TOPHU30OHTAIBHBIE U BEPTUKAJIBHBIC), CEKTOPHBIE
(pazmax mkanbl g0 180° BkiO4Y.) W KpyroBeie (pa3max mkainel Oonee 180°);
- 110 COOTHOIIECHUIO JUIMH JieJIeHni B npeaenax ogHol mkaiel mo 'OCT 8.401 - na
paBHOMEpPHBIE u HEPAaBHOMEPHBIE;
- TI0 KOJIMYECTBY CTPOK B OJIHOM IIKaJl€ - HA OJHOCTPOYHBIE U MHOTOCTPOYHBIE;
- 10 CBETOTEXHUYECKUM XapaKTEPUCTUKAM - Ha CBETOOTPAKAIOIIUE U CBETOU3ILY-
Yarolue.

JlommyckaeTcst B 3aBUCUMOCTH OT (yHKIIMOHAJIBLHOTO Ha3HA4YeHUs mpudopa u
yClIOBUM paboOThl omepaTopa HM3roTaBIUBATh JHUIEBYI0 MOBEPXHOCTH IMdepdiaTa
MHOTO IBETO(AKTYPHOTO PEIICHHS, a TAKXKE CO CBETOM3IYYAIOLIEH MOBEPXHOCTHIO
(BpEMEHHOTO0 WJIM TOCTOSIHHOTO jeicTBUs). [Ipu 3TOM KOHTpacT MeXIy LBETOM
uugpepbIaTa ¥ UBETOM 3JEMEHTOB, OMUCHIBAIOUIMX KAy (11.9), NOHKEH OBITh HE

MCHEe 0,6.
OtMeTku, UQpHI, YCIOBHBbIE 00O3HAYEHHUS] U JIPYTU€ DJIEMEHTHI, OMUCHIBAIOIINE
HIKany, JTIOJDKHBI HMETh:

- YEPHYI0 MAaTOBYKO IMOBEPXHOCTb IIPY CBETJIIOM LBETE JIMIIEBOW IOBEPXHOCTU LIH-
depbiata WM COOTBETCTBOBATH KOJIOBBIM I[BETaM, NPHUHATBIM B OTPaCIH;
- OeTyr0 MaTOBYIO TTOBEPXHOCTh MPU TEMHOM IIBETE JIMIIEBOUM MOBEPXHOCTHU IUdep-
Omata WIM COOTBETCTBOBATh KOJOBBIM IIBE€TaM, TPHUHATBIM B  OTPACIIH.
JlomyckaeTcsi B 3aBHCHUMOCTH OT (PYHKIIMOHAJIBHOTO Ha3HA4YC€HHs Mpubopa WM
BHEIIHUX YCJIOBUM JIESITEIBHOCTHU OIIEPATOPa BBIACIATH OTACIbHBIC JJIEMEHTHI, OIH-
CBHIBAIOIIME KAy, IPKUM IIBETOM (3€JIE€HBIM, KEJITHIM, KPACHBIM U T.I1.). [Ipu 3TOM,
KaK IIPaBUJIO, KEJITHIM [[BETOM BBIJECISAIOT BBIXOJ MU3MEPAEMOro napamerpa u3 Hop-
MBI, @ KPACHBIM LIBETOM - €70 aBAPUWHOE 3HAUEHUE.

OnHUM U3 pacrpoOCTPaHEHHBIX BUAOM MU3MEPEHUN Ha 3JIEKTPOYCTAHOBKAX SIB-
JSE€TCSI U3BMEPEHHUE BETUYUHBI COIPOTUBIICHUS U30JISLIHAH.

N3mepeHne BEMUYMHBI CONMPOTUBIICHUS M30JSLMU BCEX DJIEMEHTOB JJIEKTPO-
000pyZOBaHUS IIEKTPUUECKUX CETEH BCEX HANPSHKEHHUM OCYIIECTBISIETCS METraoM-
MeTpoM. MeraomMeTp — 3TO I€HEpaTop, B KOTOPOM IMOJYIPOBOJHUKOBAS CXEMa


http://docs.cntd.ru/document/1200004515

IpeBpallaeT HanpspDKeHUe akKymyJisiTopa uin 0atapen 9 BB BbicOkoe HampsihKeHHE:
100, 250, 500, 1000, 2500 B nmocTOsIHHOTO TOKa, a MPHU U3MEPEHUSX IO ILIKaJe Mpu-
00pa OTCUMTHIBAIOT COMPOTUBJIEHUE U30JsIMK B MeraoMax (MOM) win kuiiooMax
(xOm). B crappix Merommerpax Takue HampspDKEHUs MOJy4yaldud OT TeHeparopa IMo-
CTOSTHHOTO TOKa C PYYHBIM OpUBOAOM. [[1s BBIOOpa MeraoMmerpa HEOOXOAMMO
OPUEHTUPOBATHCA B COMPOTUBICHUM U3OJSLHUU OOBEKTOB, BEJIMUYMHBI KOTOPHIX Ya-
i€ BCErO YKJIAIbIBAIOTCS B Mpeseibl: cuioBbie kadenu — 1 000 Mom, komMyTanu-
onHas amnmapatypa — 1000...5000 Mowm, cunoBsie Tpancopmatopsl 10...20 000
Mowm, papdopossie uzonaropst — 100 ... 10 000 MOwm.

Jlnst u3MepeHusi CONMPOTUBICHUS H3OJSIUM 000pY/IOBaHUS C HOMHU-
HaJIbHBIM HanpspbkeHueM 110 1000 B ucnonssyrorcs meraommetpsl Ha 100, 250, 500
u 1000 B. [Ins snexkrpoyctaHoBok cBaiiie 1000 B ucnonb3ytoTcss MEraoMMeETphl Ha
1000 1 2500 B.

[Ipu npoBeneHUM U3MEPEHU PEKOMEHIYETCsl Takol MOpsIOK orepa-
1107078

1. IIpoBepUTh IPUTOJHOCTH UCIIBITATEPHON YCTAHOBKHU IO JATE CIIEAYIOLIEH
MOBEPKH.

2. VI3aMepuTh CONMPOTUBIICHUE U3O0JISIIIUM COCAMHUTEIBHBIX MPOBOJOB C H30-
JUPOBAHHBIMU PYYKaMU, 3HaUYCHHE KOTOPOTO JOKHO OBITh HE MEHBIIE BEPXHETO
npeesia U3BMEPEHU MEraoMMeTpa.

3. YcraHoBuTh mnpenen u3MepeHus. Eciyu 3HaueHHe CONPOTUBICHUS H30JIS-
AW TPEABIIYIINX U3MEPEHUN HEU3BECTHO, HY>)KHO HAYMHATh C BEPXHErO Ipejena
U3MEpPECHUM.

4. YOenuThcsi B OTCYTCTBHH HANPSHKEHUS HA ITPOBEPSIEMOM OOBEKTE.

5. OtiounTh AMO0 3aKOPOTUTH BCE JETANM C TMOHWKEHHOM W30JISIueH.
(KOHIEHCATOPBI, TOJIYITPOBOTHUKOBBIC TTPUOOPHI)

6. Ha Bpems nmoaxitoueHus: mprudop 3a3eMIInTh.

7. 3adukcupoBaTh COMPOTUBICHUE U30JISILIUU T10 IIKaJIe mpubdopa.

Jnst Tpexda3HbIx ABUTATEIEH COMPOTUBICHUE H3OJISIUUA MPOBEPSIETCS
no¢azHo, IpHU 3TOM JABE Apyrue ¢aszbl COEAUHSIOTCA ¢ KopnycoM. Torga oJHOBpe-
MEHHO U3MEPSETCs COMPOTUBIICHUE MEXAY (Pa3oi U KOPITyCOM U MEXKIy (azamu.

Xoxa pabotel. 1. M3yunTh macmopT M PyKOBOJCTBO MO SKCIUTyaTaluu Me-
raoMmerpa.

2. Beimucarp Ta0OaMIly OUana3oHOB M3MEPEHMH, Kiacc TOYHOCTU U MpaBuia
UCIIOJIb30BaHUs

3. HauepTuth cXxemy O3IJIEKTPHUYECKYIO0 IPUHLUIIAAIBHYI0 MEraoMMeTpa
M4100/4.

4. BeIYMCINTD LIEHY JEJIEHHs MErOMMETpA B PEXKMME MEraoOMMETpPa U B pe-
KUME KUIIOMMETpA.

dopmyna i pacuéTa mKajibl mpudopa (teHs! aeaenus - L1J1)

I = (Xmax'Xmin)/n, rae

Xmax — MAKCUMAJIbHBIN TIpeJie]l U3MEPEHUN

Xmin - MUHAMAaJIbHBIN NPENE N3MEPEHUN

N — KOJIMYECTBOAECIEHUN MEXKIY Xmax U Xmin

5. 3anoMHUTh TaOIHILY.



Pexum paboTbl Maxkcumas- Munanmans- Ilena
npubdopa HBIA TPEAEea H3Me- | HbIM Ipeaesl u3Me- | ICICHUs
peHUI (Xmax) peHuit
(Xmin)

KunommeTtp

Meraommerp

AMIIEpMETp

Boaptmerp

KoHTpoJibHBIE BOIIPOCHL.

1. laTp onpeneneHre TEPMUHY «BETUUNHA»

2. JlaTp ornpeiesiecHue TEPMUHY «3HAYCHUE BEIIMUUHBI»

3. JlaTh onpeneneHrne TEPMUHY «EIUHUIIA BETUIUHBDY

4. YT0 Takoe MEraOMMETP U KaKOB IMPHUHIIMI €T0 ICUCTBHS?

5. Kak mpousBoauTcs WM3MEpEHHE CONMPOTUBIICHUE H3OJSIUU Tpexda3zHOro
nBurareis’?

6. ate knaccuduxanuio mkansl Meraommerpa M4100 o u3ydeHHBIM MPU-
3HaKaM.

JlabopaTopHas padora Ne2
OneHka MorpemHOCTH NPAMbIX H3MEPEHUI

Lenp paboThHI: MPOU3BECTH 3aMEPhI HAIIPSKEHUSI B OAHO(]A3HOI ceTH, aHaIIn3
HKCIIEPUMEHTAJIBHBIX JAaHHBIX U OIpPEIEIICHHUE MPEAETIOB BOIU3H CPEIHEro 3Haye-
HUS, B KOTOPBIX HAXOAMTCS UCTUHHOE 3HAUYCHHE M3MEPSEMOIl BEIMYMHBI MPHU 3a-
JAHHOU JOBEPUTEIBHON BEPOSTHOCTH Q.

HopmaTuBHas 6a3a.

1. Tepmunsl U ompejeneHus B JTaHHOW 1abOpaTOpHOW pabOThI B3ATHI U3
PMI 29-2013 «I'CHU. MeTposaorusi. OCHOBHbIE TEPMHUHBI U OTPeIeICHUD)

TepMUHBI U ONIPEAETIECHUS

1. MorpemHocTh (pe3yJjbTara u3Mepenus): Pa3HocTs MexX Iy U3MEPEHHBIM
3HAYEHUEM BEJIMYHUHBI U OMTOPHBIM 3HAYECHUEM BEJIUYUHBI.

2. Cayuaiinasi nmorpemHocTh (u3MepeHus ): CocTaBisonas MOrPEIIHOCTH
M3MEPEHHUs], U3MEHSIOAsACA CIy4yallHbIM 00pa3oM (10 3HAKy M 3HAYEHUIO) MpHU MO-
BTOPHBIX U3MEPEHUSX, IPOBEACHHBIX B OMPEIETIEHHBIX YCIOBUSIX.

3. CpeaHee KBaapaTH4yecKoe OTKJOHEHHE; CTAHJIAPTHOE OTKJIOHEHHE:
[TapameTp QyHKUMH pacnpeaesieHUs] U3MEPEHHBIX 3HAUYCHWM WM TOKa3aHUM, Xa-
PAKTEPU3YIOLIUN WX PACCEMBAHUE M PABHBINA MOJOXKUTEIBHOMY KOPHIO KBaJpaTHO-
My U3 AUCIEPCHH 3TOTO PACIPEAECTCHHUS.

4, CucremaTnueckast NOIPEIHOCTh (u3mepe-
HusA): CocTaBisironIas NOrPEMIHOCTH U3MEPEHUS, OCTAOIIAsACS MTOCTOSIHHON WIIH JKe
3aKOHOMEPHO M3MEHSIOIAsACA MpU TOBTOPHBIX H3MEPEHHUSIX OJHOM M TOM
K€ BEJIMUUHBI.

Xona paboThl.

1. Mynstumerpom DT mpousBecTu 3amepsl HampsHKeHUST B 0HOGMA3HOM ce-
TH.



2. 3aHecTH pe3yybTaThl B TAOJIHITY.

Ho-
Mep 3aMepa 0

ITo-
kazague CU

3. Beruncnuts cpeaneapupMeTuieckoe 3HaYCHUE

1 n
u, =~ ;Ui
4. BbI4ucIuTh a0COIOTHYIO TIOTPEITHOCTb 1-TOTO BHIYUCIICHHS.
AU, =U,, -U||
5. 3aHecTH pe3yJIbTaThl B TAOJIHUILY
Ne
0
AG-
COJIKOTHasd
MOTPELIHOCTD
(AU;)
6. PaccunTaTh CpeiHIOI0 MOTPENTHOCTh BBIYUCICHUS.

1 n
AU, :ngi

HcTtuHHOE 3HaUEHUE U3MEPSEMON BEIMYUHBI X OYJET HAXOAUTHCS B UHTEPBa-
e oT (U - AUgp) 10 (Ugp + AUp) -

7. OnpenenuTh CPEeIHIO KBAJIPATUUHYIO OMIMOKY (Ha3bIBaeMas TAaKKe Cpeji-
HUM

KBaJpPaTUYHBIM OTKJIIOHEHUEM) CPETHETO apu(PMETUUECKOTO

3anaercs 3HAaYCHHUE IOBEPUTEIHHON BEpOSATHOCTH o. CirydaifHble OIIMOKH BbI-
3BIBAIOTCS CIIYYallHBIMUA TPUYMHAMH, TO TOYHO yKa3aTh MHTEPBal, B KOTOPOM 3a-
KIIFOUCHA W3MepseMasl BEIMYMHA, TMPUHIIMIHAIBHO HEBO3MOXHO. DTOT WHTEPBA
MOXHO YKa3aTh JIMIIb C OTPEICICHHOW BEPOATHOCTHIO O , Ha3bIBAEMOW JTOBEPH-
TEJIBLHOW BEpPOSTHOCTHIO. B mpakTuke y4ueOHOW paOOThl 3HAUEHHUE a BHIOUpAETCS
paBHbIM 0,90+0,95, a B oTBeTCcTBeHHBIX citydasx — 0,99u Goee.

7.ITo BBIOpaHHOW TOBEPUTEIBLHON BEPOSITHOCTU OL M YHCITY MPOBEJACHHBIX U3-
MEpEHHi N ¢ MOMOIIBIO TabIHIIBI onpeeseTcs kKoadduipent CthioaenTa ty (N)

Koaddunmentsr CThrofieHTA

n\a 0,9 0,95 0,98 0,99
2 6,3 12,7 31,8 63,7
3 2,9 4,3 7,0 9,9
4 2,4 3,2 4,5 5,8
5 2,1 2,8 3,7 4,6
6 2,0 2,6 3,4 4,0
7 1,9 2,4 3,1 3,7
8 19 2,4 3,0 3,5
9 1,9 2,3 2,9 3,4
10 6,3 2,3 2,8 3,3

8. Beruucauts noeputenbHbiid nuaTepBain AU :



AU=ty (N)XS,
9. 3anucarth pe3ynbTaT B BUJIE.

U= Ut AUc 0=...
g-2Y
U

o
rae E- oTHocuTenbHas ommbka n3aMepeHuit
10. Cnenath BBIBOJ IO paboTe.
KoHTpobHBIE BOITPOCHI.
1. JlaTh omnpeneneHue «IorpeurHoOCTH U3MEPEHUSD
2. Jlath omnpeieneHrue «CiIydaiHOW MOTrPEITHOCTH U3MEPCHHUS
3. JlaThb omnpeeneHue «CTaHIapTHOMY OTKJIOHEHHIOY
4. Yto 03HayaeT JOBEpUTEIbHAS BEPOSITHOCTD?

JlabopaTtopnasi paGora Ne 3
OueHnBaHKMe HEONPENEIEHHOCTH U3MEPEHUS CONPOTUBIICHUS U30JISILIUU
TpaHchopMaTopa U ACHHXPOHHOTO JIBUTATENs

Lenp pabOThI: HAYYUTHCS OLIEHUBATH HEONPEAEIEHHOCTH U3MEPEHUH 10 TUITY
A, tTuny B u crannaptHyro Heonpenen€HHocTb. CpaBHUTH HEOIIPENEIEHHOCTH, I10-
JyYEHHBIE NP U3MEPEHUSAX conpoTuBieHUN n3omsiuuu AJl u TP MynbTuMeTpom u
MPI u cnenaTh BBIBOI.

HopmartuBHnas 6a3a. 1. MeToauka OLIEHKM HEONPEIEIEHHOCTH OCHOBaHA Ha
Meroauke, onucanHoid B PMI' 115-2019 «I'ocynapcrBenHasi cucrema odecrneyve-
Hus eguHcrBa usmepenuid (I'CH). KanuOpoBka cpeactB u3MepeHHMid. AJro-
pUTMBbI 00padOTKHN pe3ybTATOB HM3MepeHMil M OLEHUBAHHUS Heolpeae/IeHHO-
CTH»

2. TepMuHbI U onpezeneHus: B AaHHOW JabopaTopHoi padotel u3 PMI 29-
2013 «I'CH. MetpoJsiorusi. OCHOBHBIE TEPMHMHBI M OIIPe/ieICHUsD)

OCHOBHBIE TEPMUHBI U ONIPEACIICHUSA:

1. Heonpenesiennocts (u3mepenuin): HeorpunarenbHpiii napameTp, Xapak-
TEPU3YIOLIHUN pacCesHUE 3HAYCHUN BEIIMYMHBI, IPUIIMCHIBAEMBIX U3MEPSEMON Be-
JIMYMHE HA OCHOBAHUU U3MEPUTEIHLHON HH(POPMALIUH.

2. CranpapTHasi HeomnpeaeJeHHOCTh (u3mepenuin): HeonpeneneHHOCTh
M3MEPEHUI, BEIpAXKEHHAs B BUJI€ CTAHAAPTHOT'O OTKJIOHEHHUS.

3.  OuenHuBaHue (HeoNpedAeJEeHHOCTH  H3MepeHMH) MO0  THIY
A: OnieHHBaHHE COCTABJISIIONICH HEONPEIECICHHOCTH U3MEPEHUN MyTeM CTaTUCTH-
YECKOT0 aHaju3a U3MEPEHHBIX 3HAYEHUW BEIMYHUHBI, MOJYYaeMbIX MPHU OMIpeie-
JICHHBIX YCIOBUSIX U3MEPEHUM.

4.0uneHuBaHue (Heompeae e HHOCTH H3MepeHuH) no THITY
B: OueHuBanne COCTaBJISAIONICH HEONMPEIECICHHOCTH H3MEPEHHUN crocodamMu, OT-
JUYHBIMU OT OLICHUBAHUS HEONPEAEICHHOCTH U3MEPEHUN 0 TUITY A.

[TpubGopsr u unctpymenTsl: 1. Mynstumerp DT
2. N3mepurens conportunenus MPI
3. Tpancdopmarop



4. ACUHXPOHHBIN ABUTATENb.

TeopeTtuueckast 4acTb. T€pMHUHBI — «IOTPEITHOCThY» U «HEOMPEAEIEHHOCTDY -
9TO BBIPAXKEHUE B Pa3HBIX TEPMHUHAX, OJTHOTO U TOTO K€ MOHATUS — «TOYHOCTh U3-
MEpPEHHI.

B Poccun uCTOpHMYECKM CIOXKUIOCH TaK, YTO MPHU OLEHKE JTOCTOBEPHOCTHU
IIPOU3BEAECHHOIO U3MEPEHUS UCIIOJIb30BAIH TOIPEIIHOCTb.

3a pyOe)KOM HCXOJHO CYIIECTBOBAJIO MOHsTHE «error Of measurement» -
«omubka u3Mmepenus». OMHON U3 1enel mpu paspaboTke cTaHaapra kadectsa [SO
9000 Obuto OobecmedeHre 0€30IMMOOYHOIO BBIMOJHEHUSI BCEX MPOU3BOJICTBEHHBIX
bynkuuii. B pamkax ISO 9000 6b110 pazpadbotaHo «PykoBOACTBO MO BBIUKCIECHUIO
HEOIPEICICHHOCTH B m3MepeHun» - «Guide to the expression of uncertaintyin
measurement», B KOTOPOM OIUCAHO MOHATHE HEOPEACICHHOCTA U3MEPEHHI U CTIO-
COOBI €€ BBIYUCIICHUSI.

Ceituac Bce yalne TpeOyeTcsl OllEHMBAaTh TOYHOCTh MPOBEICHUSI U3MEPECHUI
(HampuMep, Takoe TpeOOBaHUE MPEIBIBISAETCA MPU aKKpPEAUTAIMU JabopaTopuil) B
TEPMHUHAX «HEONpeAeIeHHOCTH». B cBsaA3u ¢ BcTtymenneM Poccun B BTO, ipunsTo
pelIeHre MepeBECTU NPABUIIA TPOBEACHUS U OLICHKM KayecTBa padoT (B TOM YHUCIE
U METPOJIOTUYECKHX) B COOTBETCTBUE C MEKIyHapoaAHbIMU cTannapTamu MCO. Bee
U3MepUTEIbHbIE Jabopatopun ctpaH-uieHoB BTO A0MKHBI OlEHUBaTh TOYHOCTh
pe3yibTaTOB M3MEPEHHI B TepMHHaX HeompeaeiaeHHocTu. B Poccun o Heobxoau-
MOCTH pacyera HeolpeaeiaeHHOCTH u3MepeHuid B coorBercteuu ¢ 'OCT P MCO
10576-1-2006 roBoputcs B mnuchMe Pocnorpebnamzopa 01/6620-12-32 ot
13.06.2012. «HeomnpeneneHHOCTh U3MEPEHUI CTOMIIO BbIIYMaTh XOTs ObI JIJIsi TOTO,
YTOOBI TEMEPh PA3bIICHAThH, YEM MOTPEIIHOCTh OTINYACTCS OT HEONMPEACICHHOCTIY.
[Tonsitue «uncertainty» BO3HUKIIO U3 JOCIOBHOTO IepeBoaa AokymeHTa «Guide to
the expression of uncertainty in measurementy», [ISO-1993

JokymeHt PMI" 91-2009 «CoBMECTHOE MCIOJIB30BAHUE TOHATUN «IIOTPEL-
HOCTb U3MEPEHUS» U «HEONPEIEICHHOCTh U3MEPEHUD JI€TAIbHO Pa3bsCHAET COOT-
BETCTBHE TEPMUHOB IIOTPEIIHOCTH» U «HEOTPEIETEHHOCTb.

TepMUH «IOTPENTHOCTHY MPUBSI3aH K HCTUHHOMY 3HAUYCHHUIO U3MEPsSIeMOi Be-
anurHbl. OJIHAKO, 3TO UCXOAHOE «MUCTUHHOE 3HAUeHHe» Heu3BecTHO. M mpu mpose-
JIEHUU W3MEPEHUN YKa3bIBAIOT UHTEPBa, B KOTOPOM 3TO «UCTHHHOE 3HAYCHUE)»
HAXOJIUTCS C ONPEJIETICHHBIM YPOBHEM BeposiTHOCTH — X = A+ A, P =0,95 (tne P —
JIOBEPUTEIIbHASI BEPOSITHOCTD ).

To ects, uaTepBan ot (A — A) 10 (A + A) ¢ BeposTHOCTBIO P comepxut B ce-
oe:

1) «uCTUHHOE) 3HAUYCHUE U3MEPSIEMON BEIUYUHBI.

2) MOTrpeTHOCTh U3MEPEHUN BETUYHHBI

B 3TOM HHTEDEALIE C BEPOATHOCTBED P
HAMOIHTCH HCTHHHOE JHdYEHHE HUTH MIOTPEITHOCTE HHBIEPEHHI‘:I

A-A A A+ A

Puc.1. JInana3oH BO3MOHBIX 3HAYEHUM TP MOTPEITHOCTH



TepMHUH «HEONPEAEICHHOCThY MPUBA3aH K U3MEPEHHOMY 3HAYEHUIO BEIMYH-
HBI A, a HEe K e¢ a0CTpaKTHOMY «MCTHHHOMY» 3HAUCHHIO. TaKkKe, KaK JJIs «ITOrPeIll-
HOCTH», PE3yJIbTaT U3MEPEHUS 3aMKUChIBACTCA B BHUjae uHTepBaia X = A £ A, P =
0,95 (P — BeposTHOCTh OXBaTa).

To ectb, uaTepBai ot (A — U) no (A + U) coxepxkut 00mbInyto noit0 ( P )
3HAYEHUN, KOTOPHIE MOTJIH ObI OBITH IPUMIHCAHBI K H3MEPSIEMOU BEIMUNHE.

mons P 3EaueHHi, CEA3IAHHBIX
€ H3MEepSeMOl BETHUNHOH

A-T A A+U

Puc.2. I[I/IaHaBOH BO3MO>KHBIX 3HAUCHUM IMpHU HCOIIPCACICHHOCTHU

IIpu oueHKE TOYHOCTH MU3MEPEHUM B TEPMUHAX ''HEONPENEIICHHOCTH" CUUTa-
€TCs1, YTO U3MEPECHHAs BEJIMUMHA TPUHAJICKUT K YKa3aHHOMY MHTEPBaTy 3HaUYCHUM
(HampuMep, AMana3oH ONTUMAJIbHBIX WJIU JAOMYCTUMBIX YPOBHEH), €CJIM OHA C yue-
TOM yKa3aHHOW HEOMPEICICHHOCTH («BEJIMYMHA — HEONPEICTICHHOCThY U «BEIUYH-
Ha + HEONPEIETIEHHOCTh)) HE BBIXOAUT 3a MPEJIEIbl 3TOT0 AUANA30HA.

Xon pabotel. 1. HeoOxoaumo 5 pa3 npou3BeCTH U3MEPEHUE COMPOTUBIICHUS
u30JsMu  TpancopmaTopa oOMOTKa-Kopiyc MyiabTUMeTpoBDT, a 3aTtem moBTO-
pUTH onepanuio usmeputesnem cornportusienus MPI.

PesynbraThl 3aHecTy B TaOJIHILy.

[Tokazanust mymnpTumerpa DT, [Tokazanusi u3Mepuressi Co-
MOwm npotussieaus MP1.MOwm
Riot Rimpi

2. ITpon3BecTH OLIEHKY HEOMPEAEIEHHOCTH M0 TUITY A I KaXJ0T0 CPEACTBA
VU3MEpPECHUM.
- BBIYUCIISIEM CpeliHee apudMeTUYECKOe 3HaYeHNE COTPOTUBIICHUMN

1 n
R—H;:Ri

- JUISI UCTOYHUKOB HEOMNPEAECIEHHOCTH CIYYallHOTO XapakTepa BBIUHUCISIEM
HEOIPEIEeIEHHOCTh MO TUITY A

uA(R) =

- OJIYYUTh MPOIIEHTHOE BBIPAXKEHHUE HEOPECIEHHOCTH MO TUITY A

“A—F(f) «100%



3. IIpousBecTH OLIEHKY HEONPENEIEHHOCTU MO TUNY B 1y kaxaoro cpen-
CTBa U3MEPEHUM.

UB(R):ATI;\)i

rae AR- IMPOU3BCACHHUC CpGI[HeapI/I(I)MCTI/ILIeCKOFO SHAUYCHUA COIIPOTUBJICHHUA
H KJIaCCa TOYHOCTHU CPCACTBA U3MCPCHHA.
- IHOJIYUYHUTD IIPOLCHTHOC BBIPAKCHHUC HGOHpeI[eJIéHHOCTI/I I10 THUITY B

LF(f) «100%

4. BpIUnCIUTh CyMMApHYIO CTAaHJAPTHYIO HEOIIPEAEIEHHOCTD.

ue (R) =+/uz (R) +ug(R)

- IOJIYYUTh CyMMapHOW CTaHAApTHON HEONpeaeIEHHOCTH.

Ue®) 1000
R
5. [lonydeHHbIE pe3yabTaThl 3aHECTH B TAOIUILY.
Tun He- | Cpegnee apud- | Tun | Tun CymmMmapnas
OIIPEIEIIEHHOCTH METHUYECKOE A B CTaHJapTHas  He-
3HAYCHUE co- | (Ua)% | (ug)% | onpenenE€HHOCTh
IPOTUBIICHUH (uc)%
(R)
MynpTuMeTp
DT
Nzmepurens
CONPOTUBIICHUS
 MPI

6. [loBTOpUTH IMYHKTHI 1-5, 3aMephI N30JSIIMK TPOU3BECTH HA ACHHXPOHHOM
JBUraTele.

7. CrnenaThb BBIBOJI.

KoHTpoabHBIE BOIPOCHI.

1. JTaTe onpeneneHre HEONPEAEIEHHOCTH U3MEPEHUI

2. JlaTp omnpeaieIeHHe HEONPEAEIEHHOCTH TUIa A

3. JlaTp onpeneneHue HeOnpeaeJIEHHOCTH Tha B

4. JlaTp onpeieieHre CyMMapHOW CTaHIapTHOM HEONPEAEIEHHOCTH

5. Kakoi1 nokymeHT B P® na€r getanbHOE ONpeaeieHue TEPMUHAM «IIOTPE-
HOCTBb»H «HEOTPEACTIEHHOCTE)?

6. 13 nmepeBoga Kakoro JOKyMEHTa MOSIBUJICA TEPMHH «HEOIPEAETEHHOCTE) ?

7. OOBSICHUTD PA3HUILY MEXKAY MOTPEITHOCTHIO U HEOMIPEAEIECHHOCTHIO.

JlabopaTopHasi padora Ne4.
[ToBepka TEXHUYECKOTO BOJIBTMETPA.

[lens paboOTHI: M3y4YUTh HOPMATHUBHO-TIPABOBYIO 0a3y, METOIUKY IOBEPKH
TEXHUYECKOTO BOJBTMETPA, IPOU3BECTH MOBEPKY, CAENATh BBIBOJI O COOTBETCTBUU
npubdopa ykazaHHOMY KJIaCCy TOUHOCTH.

HopmatuBnas 6aza: 1. PMI' 29-2013 «I'CH. MetpoJjorusi. OcCHOBHBIE
TEPMUHBbI U ONIPeaeSIeHUsI»



2. ®enepanbhblii 3axkoH oT 26.06.2008 N 102-P3 (pea. ot 13.07.2015) "0O6
o0ecrie4yeHNH eJUHCTBA U3MepeHuit"

3. Ipuka3 MuHHCTepCTBA NPOMBIILIIEHHOCTH U TOProB/ju P® ot 2 uioas
2015 r. N 1815 "O0 yrBep:xkaenuu Iopsiika npoBeeHus1 MNOBEPKU CPEACTB H3-
MepeHMii, TPeOOBAHMA K 3HAKY NOBEPKH M COAEP/KAHNI0 CBHAETEIbCTBA O IO-
Bepke'

4. TOCT 8.497-83 T'ocynapcTtBeHHasi cucrteMa olecne4eHHs] eJUMHCTBA
usmepenuii (I'CHU). Amnepmerpbl, BOJbTMETPbI, BATTMETPbI, BapMeTpbl. Me-
TOANKA NMOBEPKH

TepMuHBI U OnpeIeIICHUS:

1 . TloBepka cpeacTB U3MepeHHUil (Hajiee Tak)Ke - MOBEPKA) - COBOKYII-
HOCTb OIE€pallid, BBINOJHAEMBIX B LEJNSAX MOJITBEPKICHHUS COOTBETCTBHUS CPEACTB
U3MEPEHUI METPOJIOTHUeCKUM TpeboBaHusM (D3)

2. IloBepka (cpeacTB U3MepeHUii): Y CTaHOBICHHE OPHUIIMATBEHO YIIOJIHOMO-
YEHHBIM OPTaHOM MPUTOAHOCTH CPEACTBA U3MEPEHUI K IPUMEHEHUIO Ha

OCHOBAaHHWH JKCIEPUMEHTAIBHO ONPENEIIEMBIX METPOJIOTMYECKUX XapaAKTe-
PUCTHUK U IOATBEPKIAECHUS UX COOTBETCTBUS YCTAHOBJICHHBIM 00s13aTEIbHBIM

TpeboBanusM. (PMI)

3. Ilepeuunas moBepka (cpeacTB usmepenuii) - IloBepka, BeIOTHSIEMAs
IIPU BBIITYCKE CPEACTBA U3MEPEHUI M3 NMPOU3BOJACTBA WIH IIOCIIE PEMOHTA, a TaKXKe
IIPY BBO3€ CPEACTBA U3MEPEHUN H3-3a TPAHULIBI.

4. Ilepnoanueckasi moBepka (cpeacrs usmepenui) - [loBepka cpencts

U3MEPEHUN, HAXOJAIIMUXCSA B AKCIUTyaTallUM WM Ha XPAaHEHUH, BBITOIHSIEMAs
4yepe3 YCTAaHOBJICHHBIE MHTEPBAJIbl BPEMEHH MEXKIYy MOBEPKAMH (MEKIIOBEPOUHBIE
WHTEPBAJIbI).

5. BHeouepennasi moBepka (cpeacTB u3mepenuii): [loBepka cpencrsa us3-
MEpEHHI, MPOBOANMAS O HACTYIUICHHS CPOKa €r0 OYEPEIHON MEPUOANYECKOMN MO-
BEPKHU.

[Tpubops! 1 uHCTpYMEHTHI: 1. BosibTMeTp oBepsieMblii

2. BonbT™MeTp 00pa3LoBbIi.

3. Komnuekt npoBogoB

Teopetuueckas yactb: Ctathsa 13 ®3Ne 102 "O6 obecrieueHUM €IUHCTBA U3-
mepenuit” (pea. ot 13.07.2015) rnacur:

«i.1. CpencrtBa u3MepeHUl, NpeaHa3HaueHHbIE Ui NPUMEHEHUs B cdepe
rOCyJIapCTBEHHOI'O PEryJIMpPOBaHUs 0OecIeueHUs] €MHCTBA U3MEPEHUIl, 10 BBOJA B
DKCIUTYyaTalMI0, a TAK)KE MOCJIEe PEMOHTA MOJJIEkKAT NMEPBUYHON MOBEPKE, a B MPO-
1[ecce HKCILTyaTalluy - IEPUOANYECKON nToBepKe. IIpuMenstomue cpencrea uamepe-
HUll B cpepe ToCcyIapCTBEHHOIO PETyJIUpOBaHUs 00eCHeUYeHUs €IUHCTBAa HU3Mepe-
HUW IOpUIMYECKHE JIMIAa W WHIWBHIyAJIbHBIC TMPEANPUHUMATENIH OO0S3aHbI
CBOEBPEMEHHO MPEICTABIATH AT CPEACTBA U3MEPEHNUN HA MIOBEPKY.

n.2. [loBepKy cpeacTB U3BMEPEHUIN OCYLIECTBIIIOT aKKPEAUTOBAHHBIE B COOT-
BETCTBUU C 3aKoHoAaTeabCcTBOM Poccuiickoit ®enepanun 00 akkpeAUTalldd B
HAallMOHAJIBHOW CUCTEME aKKpPEOUTALHWH Ha MPOBENCHUE MOBEPKHU CPEACTB U3MEpE-
HUM I0OpUINYECKUE JIMIAa U UHIMBUIyalIbHbIE TPEANPUHUMATEIH.

n.4. Pe3ynpTarsl MOBEPKU CPEACTB U3MEPEHUMN yIOCTOBEPSIOTCA 3HAKOM ITO-
BEPKH, U (UJTM) CBUCTEILCTBOM O MOBEPKE, M (WMJIK) 3alMUCKI0 B Tactopte (hopmy-
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JsIpe) CpeACTBA UBMEPEHUM, 3aBEPSIEMO MOITUCKHIO MOBEPUTENS U 3HAKOM MTOBEPKH.
KoHncTpykuusi cpeactBa n3mMepeHuil nobkHa oOecredrnBaTh BOZMOXKHOCTh HaHECe-
HUS 3HAKa MOBEPKH B MECTE, TOCTYIMHOM Ui IpocMoTpa. Eciu ocoO0eHHOCTH KOH-
CTPYKLIMM WM YCJIOBUSA IKCIUTyaTallMd CPEICTBA U3MEPEHUN HE MO3BOJSIOT HaHe-
CTH 3HAaK MOBEPKU HEIMOCPEJICTBEHHO Ha CPEACTBO M3MEPEHUI, OH HAHOCUTCS Ha
CBUJIETEJILCTBO O MOBEPKE WM B acropT (popmyJisip).

1.5 ITopsaiok npoBeaeHus: MOBEPKHU CPEICTB U3MEPEHUI, TPEOOBAHUS K 3HAKY
MOBEPKU U COJICPKAHUIO CBHUJETENHCTBA O MOBEPKE yCTaHABIMBAIOTCS (eaepalb-
HBIM OpPTraHOM HCIIOJHUTEIBHOU BJIACTH, OCYHIECTBISIOMUM (YHKIIMH MO BHIPAOOT-
K€ TOCYJapCTBEHHOW MOJUTUKU U HOPMATUBHO-TIPABOBOMY PETYJIMPOBAHUIO B 00-
JacTH o0ecreyeHus: €AMHCTBA U3MEPEHUM. »

TakuM HOpMaTHUBHO-NPABOBBIM akToM sBisiercss [Ipuka3 MuHncTepcTBa
MPOMBIIUIEHHOCTU U TOProBiau P® ot 2 urons 2015 r. N 1815 "OO6 yTBepxkaeHUM
[Topsinka mpoBeeHUsI TOBEPKU CPEACTB U3MEPEHUH, TpeOOBaHUS K 3HAKY MOBEPKU
Y COJIEPKaHUIO CBUJIETEIBCTBA O MOBEPKE" U MPUIIOKEHUS K HEMY.

1.6. CBefeHus 0 pe3ysibTaTax MOBEPKU CPEICTB U3MEPEHUM, IPEeIHA3HAUYCH-
HBIX U1 NPUMEHEHHS B c(epe rocyJapCTBEHHOTO PEryJupOBAaHMS OOECHeUeHHUs
€MHCTBAa M3MEpPEHUM, nepenatorcs B DenepanbHblii MHPOPMALMOHHBIN (HOHA MO
00€eCIEYEeHUI0 €IMHCTBA U3MEPEHUN MPOBOJAIIMMH MOBEPKY CPEIACTB HW3MEPEHHI
IOPUINYECKUMU JTMIAMU U UHAUBUAYaJbHBIMU HPEITPUHUMATEISIMU.

n.7. CpencTBa u3MepeHuil, He MpeJHa3HaYeHHbIE JUIsl IPUMEHEHUs B cdepe
roCyJIapCTBEHHOI'O PETYJIMPOBaHUs 00ECIICUEeHUsl €AMHCTBA U3MEPEHHM, MOTYT IO
BEPrarbCs NOBEPKE B TOOPOBOIBHOM MOPSIKE.

IloBepka CpencTB M3MEPEHHMI ITPOU3BOAMUTCS COINIACHO METOJIUKE ITOBEPKU
JUIsL JaHHOTO rpuoopa. ik MacCoBBIX CPEACTB U3MEPEHUN (aMIIEpMETPHI IIUTOBBIE,
MaHOMETpPBI KUCIOPOAHBIE, IITAHTEHIIUPKYIH) B MACHOPTE WM B PYKOBOJCTBE IO
HKCIUTyaTallMl OCTaBJISIOT CChUIKY Ha METOJUKY M3MEpEeHMH (Ha3BaHME, JaTa Mpu-
HATUS U T.1.). JJ11 60oJiee CIOKHBIX UM METKOCEPUHHBIX MPUOOPOB (AeheKTOCKOTI,
TEIJIOBU30P) METOJIMKA OBEPKH MpHUIaraeTcsa BMECTE C OCHOBHOM JOKyMEHTAIUEH.
OpraHu3anus-noBepuTesib BIpaBe TpeOOBaTh METOAUKY IOBEPKH MpPU IOBEPKE
CpeliCTBa M3MEpPEHHUs, YTO yka3zaHo B «IIpuka3z MuHUCTepCcTBa MPOMBILIIEHHOCTH U
toproBi P® ot 2 urona 2015 r. N 1815»

Xoxa paboThl:

B yueOnbix nemnsx nmoBepka Oyaet npousBoauThesi corinacHo ['OCT 8.497-83
«l'ocymapcTBeHHast cucteMa obecrnieueHus: eauHcTBa uaMmepenuit (I'CH). Ammep-
METPBI, BOJIBTMETPHI, BATTMETPBI, BApMETPBL. MeTOIMKa OBEPKH.»

ITopsnok noBepku

Buemnumn OCMOTD:
[Ipu  BHemHEM  ocMoTpe  mpubopa  JOJDKHBI ~ OBITh  YCTAHOBJICHBI:
- OTCYTCTBHE€ BHEIIHHUX IOBPEXKICHUI M NOBPEXKICHUA NOKPBITHA IIKAJbL;
- yerkoctb Bcex Hamnmcer mo TOCT 8711 wm  TOCT 8476;
- YKOMILUIEKTOBAHHOCTh MPUOOpa 3alacHbIMU YacTSMHU, TPUHAAJIEKHOCTSIMHU, HEOO-
XOJIMMBIMU IS IPOBEACHUS TTOBEPKHU.

Onpob6oBanue:

[Tpu onpoOoBaHUM AOJKHBI OBITH YCTAHOBJICHBI HAJIEAKHOE 3aKPEIIEHUE 3aKHMMOB
npuOOPOB, MJIABHBIN X0/ M UeTKas (UKcalys NepeKiovaTeiei.

IToBepka Ha MOCTOSITHHOM TOKE:
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BonsT™meTrpsl kiaccoB TouHOCTH 0,1-0,5 MOBEPAIOT METOOM NPAMBIX U3MEPEHUN
IIPU TOMOLTY KanuOpaTopa Wil KOCBEHHBIX U3MEPEHUI MPU MOMOIIX MOTEHIINO-
METPUYECKON ycTaHOBKH. BosbT™MeTpsl KitaccoB TouHoctH 1,0-5,0 moBepsitoT MeTo-
JIOM HEMOCPEACTBEHHOTO CIIMYEHUS TPY TOMOIIIM 00pa3LOBBIX BOJIBTMETPOB U
YCTaHOBKH JIsI IOBEPKHU U TPATyUPOBKHU AIIEKTPOU3IMEPUTEIHHBIX TPHOOPOB 1O
cxeMaM, npuBeeHHBIM B T/[ Ha 00pa31oBbIe CPeICTBA U3MEPEHUI.

JIATP R
~0-50 B 30 OM

Puc.1. Cxema ycTaHOBKH.

VYupasisiss JIATPom m3menaATs BenmnunHy HanpspkeHus B nenu oT 0 mo 50 ¢
maroM 10 B, 3anmuceiBaTh MOKa3aHHsI BOJIBTMETPOB IPHU XOJE BBEPX, a 3aTEM IIPU
oOpaTHOM X0jI€.

Ne Xox BBEpX Xox BHU3
Vi (B) Vo®B)|AV [ &l [ vy [Va®B) [ VoB) | AV | 8l | ¥V [AViax
B) | B) | (%) B | B) | (%)

[Tocne 3aMepoB HAXOAT MOTPEITHOCTH:
- abcomotusie AV = V, -V,
- otHOcuTenbHBIE ¥ =(AV [V, ) * 100%
N3 abCONFOTHBIX TOTPENTHOCTEH BBHIOMPAIOT MAaKCUMAIBHYIO 1O MOIYIIIO H
paccyuThIBarOT Ki1acC TOUHOCTH Y1 = (AVmax / Vion ) * 100%
I'ne Vyon — BEPXHHUIA MIpEEI U3MEPSIEMOM PUOOPOM BEITUYUHBI.
Crenatpb BBIBOJI O pe3yJibTaTaX MOBEPKHU CPEACTBA U3MEPEHUSI.

KoHTpOoIBHBIE BOITPOCHL.
JlaTh onpenienieHrne MoBepKH cpecTBa n3MepeHus cornacHo ®3-102
JlaTh onpenenenne MoBepKH CpeIcTBa u3MepeHus cornacio PMI'-29-2013
B kakux ciry4asix npOU3BOAUTCA IEPBUYHAS ITOBEPKaA?
Kakum HOpMaTUBHO-TIPABOBBIM aKTOM PETYIUPYETCs OPSAIOK MMOBEPKH TPH-
6opoB?
Uem y1oCTOBEPSIOTCS Pe3yNIbTaThl MOBepKHU corjacHo ®3-1027
Kak npousBoautcs moBepka cpeicTsa u3MepeHus?

W

o o1

JlaGoparopHnasi pabora Ne 5



N3mepeHne MHAYKTUBHOCTH KOCBEHHBIM METOI0M
Lens pabotel: OCBOUTH METOIMKY HU3MEPEHHS] HMHIYKTUBHOCTH KOCBEHHBIM
METOIOM.

HopmartuBHnas 6a3a:
1. PMI' 29-2013 «I'CH. MetpoJiorusi. OcHOBHble TEPMHUHBI M OIlpe/eae-
HUS»
2. ®enepanbHblii 3akoH oT 26.06.2008 N 102-®3 (pea. ot 13.07.2015) "OO6
o0ecrieyeHNH eTUHCTBA U3MepeHui'
TepMuHBI U OnpeIeIICHUS:
1. Metoauka (MeT0a) M3MEPEHHUH - COBOKYITHOCTh KOHKPETHO OIMCAHHBIX
orepalui, BBIIOJHEHNE KOTOPhIX 00ECTICUNBAET MOTYyUYECHUE PE3YIHTATOB U3MEPE-
HUM C YCTaHOBJIEHHBIMH MOKA3aTEIsIMH TOYHOCTH

2.  IIpsamoe u3mepenmue - Mzmepenue, npu KOTOPOM UCKOMOE 3HaYCHHUE BEJIU-
YHMHBI IOJIYYal0T HEMOCPEICTBEHHO OT CPEACTBA U3MEPEHUN.
3. KocBenHoe usamepenue - lizmepenue, mpu KOTOpoM UCKOMOE 3HAaUEHHE

BEJIMYMHBI ONPEIEIISIIOT HA OCHOBAaHUH PE3YyJIbTATOB MPSIMBIX U3MEPEHUIN
JIPYTUX BEIUYUH, GYHKIIMOHAIBHO CBSI3aHHBIX C MCKOMOM BEJTUYHHOM.
[Tpu6opst u uncrpymentsl: 1. Crena JICI-2

2. BompT™eTtp

3. Ammepmetp

Teoperrnueckas 4acTh.

JIroboe u3mepeHue J0JIKHO MPOUCXOINUTh COTJIACHO METOJMKE n3MepeHuil. B
cilydae, ecii U3MEpPEHHe BXOJIUT B cpepy TOCyIapCTBEHHOIO peryInpoBaHus odec-
MeYeHUs] CAMHCTBA U3MEPEHUHN, TO METOJIMKa JIOJDKHA OBITh aTTeCTOBAHHOM B ak-
KPEIUTOBAaHHOW B COOTBETCTBHM C JIEHCTBYIOIIMM 3aKOHOJATEILCTBOM PErMOHANIb-
HOM LeHTpe meTposiorun, UIT wnu rop.mmue. B nHOM cityyae MeToanka U3MepeHun
J0JDKHA OBITh pa3paboTaHa METPOJOTUYECKOMN CITYy>KOON MPEApHUsITHS U yTBEPKIe-
Ha IJIaBHBIM WH>KEHEPOM.

TepMuH npsiMOe U3MEPEHHE BO3HHUK KaK MPOTHUBOIOJIOXKHBIM TEPMHUHY KOC-
BeHHOE n3Mmepenue. CTporo roBopsi, U3MEpPEHHe BCceraa NpsiMoe U paccCMaTpUBAETCS
KaK CPaBHEHHE BEJIMUMHBI C €€ CINHULIEH WK IIKAJIOW. B 3TOM citywae nyuuie npu-
MEHSTh TEPMUH MPSAMOU METO U3MEPEHN.

He Bceraa yma€rcst u3MepUTh BEIIMYMHY MPSMBIM METOJOM IO CaMbIM pa3-
HbIM IPUYMHAM: HET HEOOXOJIUMOIO CPEACTBA M3MEPEHMS B HAJTUYUH, MPSIMOE H3-
MEpPEHUE HEBO3MOXHO 0 TEXHOJOTMYECKMM IPUYMHAM WJIM CBSI3aHO C OIIACHO-
CTBIO JIJIS )KU3HU U 3I0POBbS, WJIM UHbIEC TPUYUHBI.

Torga m MCHONB3YIOT KOCBEHHOE M3MepeHue. Hampumep, B LENsIX Ouar”o-
CTUKA OOMOTOK JBUTATENeH, TpaHCc(HOpMaTOpPOB, KATYIIEK BO3MOXKHO MPUMEHHTH
U3MEPEHNE NHIYKTUBHOCTU KOCBEHHBIM METOJ/IOM.

Xona paboThl.

1. O3HaKOMUTBCS CO CXEMOW YCTaHOBKHU
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Puc.1. Cxema 3kcnieprMeHTalbHON YCTaHOBKHU.
2. CoOpaTh IKCIIEPUMEHTAIBHYIO CXEMY.
3. CHATBH OKa3aHUA HaIIPSKCHUA, TOKA U 3aHCCTH UX B Ta6HI/IHy Nel.
4. OnpeaenuTh MOJHOE COMPOTUBIICHUE 1IETH U 3aHECTH UX B TaOmuIry Nel:
U

Z=—
|

5. PaccunTthiBaeM MHIYKTUBHOCTH KaTYIIKHA U 3aHOCUM B TaOnuiry Nel:

L:£><\/ZZ—R2

(0

rac M - AaHO B IMACIIOPTC HUJIM HA HMINUJIbAUKE U3MCPACMOI0 00BEeKTa

Ta0muma Ne 1.

Hano N3mepenus Pacu€rHble nanHbIE
® Ul R1 Z L
1300 90,00

KoHTpOIBHBIE BOITPOCHI:

bW e

JlaTh onpeeneHrne TEpMUHY «METOIMKA U3MEPEHUI
Jlath onpenenenrne TEpMUHY «IIPSIMOE U3MEPEHUE

JlaTh onpeeneHrne TEpMUHY «KOCBEHHOE U3MEPECHUE
B kakux ciydasx He00X0uMa aTTeCTaIUsl METOIUK U3MEPEHUN?
KT0 nmeeT npaBo aTTeCTOBATh METOJIUKY U3MEPEHUIL?

Kpurepuu onenku 1a60paTopHbIX padoT

[Ipu nmoaroroBke k abopatopHoi padbote no aucuuruinie «MudbopManmon-
HO-M3MEpUTENIbHAs TeXxHuKay B (_3 ceMecTpe - ouHOU (OpMbI 00yUueHHsS, B 9
ceMecTpe —3a0uHOM (hOpMbI OOYUYEHUs), CTYACHT JAOJKEH BBIIOIHUTD CIAETYIOLINE

BU/JIbI padoT:

MunumMajabHbId | MakcuMaJIbHbIH
Buabi pador
0aJsx 0asx
CamocrosTennpbHas TPoOpadOTKa TEOPETH-
YeCcKOro marepuana K JiabopaTopHOH pa- 3 5
oote
O3HaKOMJIEHHE C YCTAaHOBKOM, MpuOOpoM,
METOJMKON BBITIOJHEHUS JIa0OpaTOPHOU 3 3)
paboTHhI
Breimonnenne  HEOOXOIUMOTO  AKCIEPH- 4 6
MEHTa




OOpaboTka pe3ynbTaTOB WCCICIOBAHUSA, 4 v
OCTpOeHUE TpaduKOB
AHanm3 pe3ysbTaToB MCCISIOBAHUS U BbI- 4 2
BOJI 110 paboTe

HUTOTI'O: 18 30

Taxkum obOpaszoMm, kaxkmas jgabopaTopHasi paboTa OIICHHBAETCS MUHUMYM B 18
6anoB, makcumyM B 30 GamnoB. [locne BbIMIONHEHUST BCeX pabOT PacCUUTHIBACTCS
UTOTOBBIN OalT MO TaHHOMY OILIEHOYHOMY CPEJICTBY, Kak cpeaHee apupmernyeckoe
0 BCEM JIaDOPaTOPHBIM padboTam.

J1J151 3a04YHOTO OTJEIICHMS.

MunuMaJbHbIi | MakcuMaabHbIN
Buabi pador
oaJs 0asn

CamocTosiTenbHass MOpopadOTKa TEOPETH-
YECKOro MaTepuayia K JabopaTopHOi pa- 6 10
oote
O3HAaKOMIIEHHE C YCTAaHOBKOM, MprOOpOM,
METOJMKON BBITIOJIHEHUS J1abOpaTOPHOU 6 10
paboThI
BrlimonHeHre HEO0OXOJIMMOT0  JKCIEpHU- 8 12
MEHTa
O6paboTka pe3yJabTaTOB HCCIEA0BaHUA, 8 14
NOCTpOEHUE TpadUKOB
AHanM3 pe3ysbTaToB UCCICIOBAHNS U BbI- 8 14
BOJI 110 paboTe

UTOIO : 36 60

Taxkum oOpazoM, kaxmaasi jabopaTopHasi paboTa OIIEHHBAETCS MUHUMYM B 36
6anoB, makcumMyM B 60 GammoB. [locre BbITTONIHEHUST BCeX pabOT PaCCUUTHIBACTCS
UTOTOBBIN 0T MO TAHHOMY OIIEHOYHOMY CPEJICTBY, Kak cpeqHee apupmeTnyeckoe
10 BCEM JIaDOpaTOPHBIM paboTam.



MunucTepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit deaepanuu

HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prinan)
(benepanbHOro roCy1apCTBEHHOT0 OIOI)KETHOTO 00Pa30BATENBLHOTO YUPEXKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuii HalMOHAIBHBINA UCCIIEI0BATENBCKUIM TEXHOIOTMUECKUN YHUBEPCUTET

Daxkynomem NHDopMaImoHHBIX TEXHOIOTHU]
Kagpeopa 2TIOII

Y4eOHpIM TUTaHOM TI0 HampasiaeHuio moaroToBku_13.03.02 «DnekTposHepreTu-
Ka U DJIEKTPOTEXHHUKa» I 00y4aromuxcsi OYHON (HOpPMBI MPEAYCMOTPEHO TPOBEIE-
HUE TMPAKTUYECKHX 3aHATHH To aucuuiuinHe «HpopMaMoHHO-u3MepUTeIbHAs
TEXHUKa» B 3__ CEMECTpe.

OOyuaromuMcs MpenjgaraloTcss pa3HOYpPOBHEBBIE 3aJaud M 3a/JaHUS PEKOH-
CTPYKTHUBHOTO YpPOBHS, MMO3BOJIAIONINE OLICHUBATh U JTUArHOCTUPOBATH YMEHUS CHH-
TE3UpPOBATh, AHATU3UPOBATh, 0000IIaTh (AKTHUECKUI U TEOPETHUUECKUI MaTepua C
bopMyIMpOBaHHEM  KOHKPETHBIX  BBIBOJIOB,  YCTAaHOBIIGHUEM  IMPUYUHHO-
CJIEICTBEHHBIX CBSI3EH.

1 Bapuanr.
1. HM300pa3uth ycaoBHO-rpauyecKkoe caelyrouX IeMEHTOB:
a. AMIepMeTp perucTpupyomun
b. YacroTomep moKa3bIBarOLIHiA
c. Tpancdopmarop Toka HyJEBOH MOCIEIOBATEIHHOCTH.
d. BoubTMETp peruCTpHpYIOLLIHiA
2. JlaTte ompeneneHue TePMUHAM:
a. Msmepenue — 3710 ...
b. CpenctBo uamepenus — 310 ...
C. DTaJIOH €IMHUILBl BETUYHUHBI — 3TO ...
3. OmpenenuTs:

a. pacxo[ 3JEKTPOIHEPTUH i TpeX(Pa3HOro CUETUNKA SIEKTPUIECKON SHEPTHH MO
KIIIOUEHHOT 0 K ceTu Hanpsamyto 0,4 kB, eciu Tekyiee nokaszanue cuérunka 983,1, a npespi-
nyiiee nokasanue 851,5.

b. pacxon anekrposnepruu st Tpex(Ha3HOro CUSTYHKA AIESKTPUICCKON SHEPTHH TTO/I-
KIIFOUEHHOT O K ceTu 6,3 kB uepe3 Tpanchopmaropsl Toka ¢ KodpumeHToM TpaHchopmanuu
60 u yepe3 TpaHchopMaTOpsl HANPsHKEHUS ¢ KodpduureHToM Tpancopmaruu 80, eciu Te-
Kyliee nokazanue cuéruuka 1521, a npensinymiee mokazanue 1455.

C. mpeaslayliee NokazaHue 0JHO(A3HOTO CUETUHKA IEKTPUUECKON SHEprun MoJ-
KIItoueHHoro k cetu 0,4 uepes TpaHcpopMaTopsl TOKa ¢ K03 PUIIMEHTOM TpaHCPOopMaLuU
50, ecnu Teky1iee nokasanue 6545, a pacxon 3a pacu€THbIN nepuoj paBeH 65 650 kBr*u.

4. W300pa3uth cxemy:
a. TOAKJIIYEHUS ULIYHTa K BOJIBTMETPY
b. moxakmroveHune amriepMeTpa yepes TpaHcopmMaTop Toka K ogHO(a3HON CeTH
5. Tpeb6osanue k CU B cepe rocynapctBeHHOro perynupoBanus mo G3Nel02
6. Pacumdpoars CU mo mabiony: T npudopa, qramna3oH U3MEPeHNH, KIIacC TOYHO-
CTH, paboyee MOJI0KEHUE, PO IPUMEHIEMOT0 TOKa, THUIT CUCTEMBI, KJIacC U30JISAILIUH.



2 Bapuanr.
1. H3006pa3uth ycnoBHO-TpadUueCKOe CICAYIOIINUX JIEMEHTOB:

a. BonbT™eTp nokassiBaromuii

b. Cuerunk aKTHMBHOMW JEKTPOIHEPTUH

c. Tpanchopmarop HanpskeHUs Tpex(as3Hblii

d. AmmepMerp perucTpupyroImui

2. Jlatb ompejiesieHue TepMUHAM:

a. HeomnpenenenHocTs — 310 ...

b. Illkana Benu4uHBI — ITO ...

C. TexHuWYeckHue CHCTEMBI M YCTPOHUCTBA C U3MEPUTEIBHBIMUA (QYHKIUAMHU— 3TO ...

3. OmpenenuTts:

a. pacxoJ 3JIEKTPOIHEPTUH sl 0OJHO(PA3HOTO CYETUMKA FIEKTPUUECKOM S3HEprun
MOAKIIOYEHHOT0 K ceTu Hanpsamyto 0,4 kB, ecnu Tekyuiee nokazanue cuérunka 1123, a
npenpiayiee nokazanue 978.

b. pacxon anexktposHepruu i TpeXx(PazHOro CUSTUHKA FIEKTPUUSCKOMH IHEPTUH MO~
KkJroueHHoro K cetu 10 kB depes Tpancopmaropsl Toka ¢ kKoapduimeHToM TpaHchopmanuu
40 u yepe3 TpaHchopMaTOPhl HANPsKEHU ¢ KoddduirenTom Tpanchopmaryu 30, eciau Te-
Kyliee nokaszanue cuéruuka 8961, a npensinymiee mokazanue 8827.

C. mpeaslayliee NoKa3aHue 0JHO(A3HOT0 CYETUHKA AIEKTPUUECKOM SHEprun Mo-
KJroueHHoro k cetu 0,4 uepes TpaHcpopMaTOpsl TOKa ¢ K03 PHUIIMEHTOM TpaHCPopMaun
60, eciu Tekyiee nokasanue 1241, a pacxon 3a pacu€tHblil nepuos paseH 13 740 kBr*u.

4. W300pa3uth cxemy:
a. TOJKJIIOYEHMs LIYHTa K aMIEpMETPy
b. moakmoveHre BoIbTMETpA Yepe3 TpaHCHOpMATOp HANPSDKEHUS K OAHO(A3HOM ce-
TH
5. UMsmepenus, oTHOCsMECS B chepe rocyAapCTBEHHOTO PETryJIMPOBaHMs U3 IpUKa3a
Mumnsnepro Ne 179.
6. PacmmudpoBare CU mo madiiony: Tan npudopa, 1uana3oH H3MEpEeHUH, KJ1acC TOYHOCTH,
pabouee MoyIo’keHHe, PO MPUMEHSEMOT0 TOKA, TUIT CHCTEMBI, KJIACC U30JISIHH.



3 Bapuanr.
1. M300pa3uth yciaoBHO-rpauyecKoe ciaeIyIomuX JIeMEHTOB:

a. BarTmerp mokasbIBarolIMi

b. Cuerunk peakTUBHOI 3JIEKTPOIHEPTHH

c. Tpancdhopmarop Toka

d. Bapmerp peructpupyromuii

2. JlaTh ompenencHUe TEPMUHAM:

a. IlorpemHocTs — 310 ...

b. Tlosepka — 370 ...

€. Meroauka U3MepeHuii— 310 ...

3. Omnpenenuts:

a. pacxo[ 3JEKTPOIHEPTUH Ui 0JHO(PA3HOTO CUETUMKA IIEKTPUUECKON SHEPIHH
MOJIKJIFOUEHHOro K cetu Hanpsmyto 0,4 kB, ecnu tekymiee nokazanue cuérumnka 3433, a
npenpiayiee nokaszanue 2690.

b. pacxon anekrposnepruu st Tpex(Ha3HOro CUSTYHKA DIICKTPUISCKON SHEPTUH MO
kiroueHHoro k cetu 110 kB uepe3 Tpancdopmaropsl Toka ¢ ko3 duimenrom Tpanchopma-
1y 300 u yepe3 TpanchopmaTopsl HanpskeHus ¢ kodpduurentom Tpancopmaruu 1100,
€CJIM TeKylllee MoKa3aHue cu€runka 5,42, a mpeasiayiiee nokasanue 5,34.

C. mpeablaylIee MoKa3aHue TpeX(a3HOro CUETUMKA IEKTPUUECKON IHEPTUH MOAKITIO-
YEeHHOTO K ceTH 6 kKB uepe3 TpanchopmaTopsl Toka ¢ KoapduuuenToM Tpanchopmanuu 80 u
yepe3 TpaHcPopMaTOpbl HAPSKEHUs ¢ Ko3puirieHToM TpanchopMaiiuu 60, eciau Tekyliee
nokaszanue 2452,3, a pacxon 3a pacu€THblil nepuo paseH 2 819, 04 * 1073 kBt*u.

4. W300pa3uth cxemy:
a. TOJKIIOYEHHUs IIYHTa K BOJIBTMETPY
b. moakmoYeHue BOIbTMETPA Yepe3 TPaHCPOPMATOP HAMPSHKEHUS K OAHO(A3HOM ce-
TH
5. Crartps 13 ®3-102 «ITosepka CN»
6. Pacmmdposats CU no mabnaony: THn npudopa, quana3oH U3MEpPeHUH, KJ1acC TOYHOCTH,
paboyee MoyI0KEHHE, POJ] IPUMEHSEMOT0 TOKa, TUIl CUCTEMBI, KJIaCC U30JISIUH.
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4 Bapuanr.
1. H3006pa3uth yCIOBHO-rpaPUIECKOe CICAYIOMUX JIEMCHTOB:

a. Bapmerp peructpupyromiuii

b. BosbT™MeTp mokasbIBaroInit

c. Tpanchopmarop HanpskeHUs Tpex(as3Hblii

d. Tpanchopmarop ToKa HYJIEBOM MOCIECIOBATEIIBHOCTH.

2. Jlatb ompejiesieHue TepMUHAM:

a. Cwuia Toka — 370 ...

b. TlepBuunas moBepka —3TO ...

€. CnyyaifHasi OTPEIIHOCTb — ATO ...

3. OmpenenuTts:

a. pacxoJ 3JIEKTPOIHEPTUH sl 0OJHO(PA3HOTO CYETUMKA FIEKTPUUECKOM S3HEprun
MOJIKJIFOUEHHOT 0 K cetn HanpsaMyto 0,4 kB, ecnu Texymee nokazanue cuérunka 5674, a
npenpiayiee nokazanue 3456

b. pacxon anextposHepruu uis TpeXx(PazHOro CUSTYHKA IJICKTPUIECKOM IHEPIHHU MO/
KIIFOUEHHOTO K ceTu 35 kB yepes Tpancopmaropsl Toka ¢ koapduimeHToM Tpanchopmanuu
50 u yepe3 TpaHchopMaTOPBl HANPsLKEHUS ¢ KodpduureHToM Tpancopmaruu 70, eciu Te-
Kylllee okazaHue cuérumnka 9,89, a npeasiayniee nokasanue 8,87.

C. mpeablaylIee MOKa3aHue TpeX(a3HOro CYETUMKA AIEKTPUIECKON SHEPTUU MOIKIIO-
yeHHOro k cet 110 kB uepe3 TpanchopmaTopsl Toka ¢ KoapduureHToM Tpancopmaruu 80
U yepe3 TpaHchopMaTopbl HanpsikeHus ¢ koapduuuentom Tpancopmanuu 1100, eciu Te-
Kyllee rnokaszanue 2452,3, a pacxo[ 3a pacuéTHblil nepuoa pasen 3541, 347 * 1073 kBr*u.

4. W300pa3uth cxemy:

a. TOJKJIIOYEHMs LIYHTa K aMIEpMETPy

b. moakmoveHue ammnepMeTpa yepe3 TpaHCHOPMATOp TOKA K OJHO(DA3HOI ceTn
5. KoAllecr. 19.19
6. PacmmudpoBare CU mo madiiony: Tan npudopa, Tuana3oH H3MEpeHUH, K1ace TOYHOCTH,

pabouee MoyiokeHHe, PO MPUMEHAEMOT0 TOKA, TUIT CUCTEMBI, KJIaCC U30JISLHH.



KpuTtepun onleHKH NPAKTUYECKUX 3aHATHI

B 3 cemecTpe oOyuarouuiics BBIOJIHSAET 6 MHAMBUAYAJIbHBIX 3aJaHUil. 3a
pelIeHrne KaXXA0ro OH MOXeT moytyduth oT 15 1o 30 Gamnos. [Ipaktuueckoe 3aHs-
THE OLIEHMBAETCS MUHUMYM B 15 OauioB (eciiv HE CHpaBUIICS C 3aJaHUEM 0e€3 Io-
MOIIM TIpernojiaBaresisi), MakcuMyM B 25-30 6ansioB (eciau crpaBWiCs C 3aJaHUEM
CaMOCTOSITEIILHO).

NTOroBeI1 pEUTUHT MO MPAKTUYECKUM 3aHATHIM IPOCTABIIAETCS KaK CPEIHEE
apu(MeTryecKoe MoyIeHHBIX OAJIJIOB 3a pelIeHne 6 MHANBUYaTIbHBIX 3aJaHHA.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHAIBHBIN UCCIEA0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTETY

Dakynvmem UHGOPMAYUOHHBIX MEXHONOSUU
Kageopa snexkmpomexnuxu u snepeoodecneyerus npeonpusimull

Hanpagnenune noarotoBku: 13.03.02 «DJI€KTPOIHEPIeTUKA U IICKTPOTEXHUKAY
(k00 u Haumenogawnue)

[Ipodunb/mporpamma; «JIEKTPOCHAOKEHUEY
(HaumeHnosanue)

Bonpocsl K 3k3aMeHny

ITo quctmmnune «aucruiuinae « MHbopMalnoHHO-H3MEPUTENIbHAS TEXHUKA)
1.Jlate onpenenenue TepMuny «M3mepenuey
2. TpeboBanne k CU npuMeHseMoMy B cdepe roCyIapCTBEHHOI'O PETYIHPOBAHUS
3.1300pa3uth ycaoBHO-IpaduuecKkoe n300pakeHrne MPUOopa yuyeTa aKkTUBHOM DJIEK-
TPUYECKOUN DHEPTUU
4. Jlate onpenaeiienne Tepmuny «/3MepurenabHas 3aga4a
5.Tpe6oBanns kK moBepke CU corimacao @3Ne 102 «O06 obecneueHnH SIMHCTBA M3-
MEPEHUN
6. 1300pa3uth ycI0BHO-TpadUYEeCKOe H300paKEHHE aMIIEpMETPA MOKA3BIBAIOIIIETO
7. lath onpenenenne TepMuny «lloBepkay
8.TpeboBanue k 3Haky noBepku cornacHo Ilpukasy MunllpomTopra Ne 1815
9.1300pa3uth cxemy nepenayn gaHHbIX mo GSM-kanamy
10. Jlate onpenenienne TepMuHY « CpeaCcTBO M3MEPEHHUSD)
11. Ha3nauenue TpancdopMaTropa TOKa, €Er0 KOHCTPYKIIHS M BKIIFOUEHHE B CETh
12. N300pa3uth koHObuUrypanum nepemaun gaaHablx mo GSM-kanany ot IIY 1o
ODBM-oneparopa.
13. Jlate onpenenenne TepmMuny «HeonpeneaéHHOCTh U3MEPEHHUS
14.I1epeuncanucTh JOCTOMHCTBA M HEJIOCTATKU OITHKO-BOJIOKOHHOM CBSI3H.
15.U300pa3uts cxemy repemaun qaHabix mo GSM-kanany
16. PaccuntaTh pacxo/i SIEKTPOIHEPIHHU €cau npeaplayiiee nokaszanue ITY — 1528,
texymee 1535.84. I1Y BkirodeH B ceTh yepe3 Tpancdopmarop Toka 100/5, u uepes
tpaHchopmaTop Hanpspkenns 25000/100.
17. laTb onpeneneHue TepMUHY «I1orpenHoCcTs H3MEPEHUS
18.0mnucath npuHnui padotel GSM — cBsI3U, NEPEYNCINTh OCHOBHBIE DIIEMEHTEI Ce-
™ GSM.
19. N300pa3uth ycaoBHO-rpaduuecKoe n300paKeHNe BATTMETPA MOKA3bIBAIOIIETO
20. Hasnauenue tpancdopMaTropa HaAIpsHKEHHS, €r0 KOHCTPYKIHMS U BKJIIOUYEHHE B
CCTh
21. M300pa3uth yciIoBHO-IpaduuecKoe H300pakeHUE YaCTOTOMEDPaA
22. Jlate onpenencuue TepMuHy «lIpsiMoe n3MepeHne»
23. KakoBa OTBETCTBEHHOCTH 3a HApVIIECHUs 3aKOHOMATEILCTBA B 00JACTH €IMH-




CTBa U3MEPEHUU _

24. N300pa3uth yciaoBHO-rpaduueckoe M300paKeHHE MarHUTODJIEKTPUUECKON CH-
CTEMBI CPEJICTBA U3MEPEHHUSL.

25. JlaTte onpenenenne TepMuny « EQMHUIIA BEIUYUHBDY

26. Uto Takoe aMrepMeTp, MPUHIIAN €r0 IeHCTBUS

27. AMIlepMeTp NOKa3bIBAIOIIMI MOJKIIOYEH K CETH 4epe3 TpaHchopMaTop TOKa
300/5. Ctpenka amuepMeTpa yYKaspiBaeT Ha niMdeponare 3,5. KakoBa BennynHa TOKa
B ceTH?

28. Jlatb onpenenenue TepMuny «I1orpennocTs n3MepEHUs»

29.0nucarte npuHiun padotsel GSM — cBsA3H, IEPSUNCINTEL OCHOBHBIE DJIEMEHTHI Ce-
™ GSM.

30. M300pa3uth yciIoBHO-Tpaduueckoe H300pakeHUE BATTMETPA OKA3BIBAIOIIIETO
31. Hasnauenune tpanchopMaTopa HaIpsOKEHHS, €10 KOHCTPYKIIHMS M BKJIIOYEHHE B
ceTh

32. 1300pa3uTh yCIOBHO-IpahHIECcKOe N300paKEHNE YaCTOTOMEPA

33. Jlate onpenenenue tepMuny «lIpsiMmoe nsmepeHne»

34. KakoBa OTBETCTBEHHOCTh 3a HApVIICHUS 3aKOHOMATEILCTBA B 00JACTH €IHMH-
CTBa M3MEPEHUI

35. M300pa3uTh ycJIOBHO-rpadHUUECKOE H300paKEHHE MArHUTOIIEKTPUUECKON CH-
CTEMBI CPEJICTBA U3MEPEHHUSL.

36. JlaTtb onpeneneHue TepMuny «BeananHa

37.. 410 Takoe MEraoMMETp, MPUHITUI €r0 TeHCTBUS

38. AMnepMeTp IOKAa3bIBAIOIINKM MOJKIIOUYEH K CETHU 4epe3 TpaHcdopMaTop ToKa
300/5. Ctpenka amMmnepMeTrpa ykasbiBaeT Ha 1udepoaare 3.5. KakoBa BelnunHa ToKa
B ceTu?

39. Jlate onpeneneuue TepMuny «CiydaiiHasi IOTPENTHOCTDY

40. dyHKIHMOHAIBLHBIE BO3MOXKHOCTU npudopa yuyera «Mepkypuii 230»

41. U300pa3uTth yCJIOBHO-TpadUUecKoe M300paK€HHE MArHUTOXJIEKTPUYECKON CH-
CTEMBI CPEJICTBA U3MEPEHHSL.

42. Jlate onpeaesienue TepMuny «Jlerexkrop» corimacuo PMI'-29-2013

43. Kak npou3BOANTCS NIYHTUPOBAHUE aMIIEPMETPA

44. PaccuuTaTh pacxo/ DJIEKTPOIHEPIUH €CIH npeabLayiiee mokasanue I1Y — 3807,
texkymee 3907. ITY BkiroueH B ceTh 4epes Tpanchopmarop Toka 300/5. m yepes
tpanchopmarop HanpspreHus 1000/100.

45. Jlate onpenenenue tepMuny «CiaydaiHasi IOTPEHIHOCTDY

46. Onncatb apXUTEKTYPY U3MEPHUTEILHBIX CUCTEMA

47. N300pa3uth yCIOBHO-IpadUUIECKOe M300paKEHHE MArHUTODJIEKTPUYECKOU CH-
CTEMBI CPEJICTBA N3MEPEHHSL.

48. Jlatb onpenenenue tepMuHy «GSMy»

49. OOBICHUTH IPUHLUI paboThI cucTeMbl PLC

50. PaccuurtaTh pacxo/ 3IEKTPOIHEPIUHU ecan npeanayniee mokaszanue I1Y — 367034,

tekymiee 370941. ITY BKIIIOYEH B CETh HAIPSAMYIO

51. Jlate onpenenenne repmuny «Marepdeiicy

52. ITpuaiwmn padotsr Wi-Fi

53. M300pa3uth yciaoBHO-rpadHUYESCKOE M300pakKeHUE NMpHOopa yuéTa peaKTHBHOM

DSHEPIrUuu
54. Jlate onpenesieHne TEPMUHY « DTAJIOH €IMHUIILI BEJIMYNH))




55. B kakux cayyass CH cunTaeT yIBep>KAEHHOr0 THIIa?

56. BoabTMETp MOKA3BIBAIOIINN IIOJKIIOUYEH K CETH YepPE3 TPaHC(HOPMATOD HAIIPSIKE-
aust 6000/100. Ctpenka amnepMeTpa yKaspiBaeT Ha 1ndepOiare 88.5. KakoBa Benu-
YHHA TOKa B CETH?

Kputepumn onieHKH 3K3aMeHa
J111 0O4HOT0 OTAEIeHUs

B _3 cemectpe oOydaromuiicsi BbIIOJNHSET | 3K3aMEeHAIIMOHHBIN Ouier. 3a
pelIeHne OH MOXET MoIy4duTh oT 24 1o 40 Gasios.

OTBeT Ha NEePBBIA BOIMPOC MaKCUMaIbHO olieHuBaeTcs B 10 6amioB

OTBeT Ha BTOPOM BONPOC MaKCUMaNbHO olleHuBaeTcs B 10 Oaios

OTBeT Ha TPETUil BOIIPOC MAKCUMAJILHO OlleHHUBaeTcs B 20 6aioB

WTOoroBBI pEHTHHT MO SK3aMEHY MPOCTABISCTCS MaKCUMyMa ITOTYYCHHBIX
0aJlJIOB 3a pellIeHue OuIeTa.

J17151 32049HOT0 OTAEIeHUsI

B 9 cemectpe oOydarommiicss BBITIONHSET | 3K3aMEHAIIMOHHBIN OwmieT. 3a
peleHrne OH MOXKET oMy4YuTh oT 24 10 40 6amios.

OTBeT Ha NepBBI BOIIPOC MaKCUMAIbHO olieHuBaeTcs B 10 6amioB

OTBeT Ha BTOPOM BOIIPOC MaKCUMaIbHO olleHuBaeTcs B 10 Oamios

OTBeT Ha TpeTUl BOPOC MaKCUMAaNbHO olieHnBaeTcs B 20 6aios

WTOroBBI PEUTHHI IO 3K3aMEHY IPOCTABIISIETCS MAaKCHMyMa IOJy4YEHHBIX
0aJuI0B 3a pelleHue ousera.
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