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Ilepeuens komnemenyuii U UHOUKAMOPOB OOCMUNCEHUA KOMNEMEHUUL C YKA3ZAHUEM IMAN08 (OoPpMUPOBAHUA 8 NPOUECCe 0CEOCHUA OUC-
UUNTUHDL
Kommerenmus:

OK 1- [loHuMaTh CyIIHOCTh U COLIMAJIBHYIO 3HAYUMOCTb CBOEH Oyayieit npodeccun, MposBIATh K HEH YCTOWYUBBIM UH-
Tepec.

OK 2 - Opranu3oBbIBaTh COOCTBEHHYIO €ATEIHOCTh, BHIOMPATh THIIOBBIE METOJIbI U CIIOCOOBI BBHIMIOJHEHUS MPOQeccuo-
HaJbHBIX 33]1a4, OLEHUBATh UX 3(P(HEKTUBHOCTH U KAYECTBO.

OK 6 - PaboTaTh B KOJUIEKTUBE U KOMaHJE, 3P(PEKTUBHO 0OIIATHCS C KOJJIEraMH, PYKOBOJICTBOM, TOTPEOUTEISIMHU.

OK 9 - OpueHTHpOoBaThCs B yCIOBUAX YaCTOW CMEHBI TEXHOJIOTUH B TPO(PECCHOHATIBHOM €SI TEIbHOCTH.

I1K 1.1 - CocTaBasiTh CX€MBbI ClIEHUATU3UPOBAHHBIX Y3JI0B, OJIOKOB, yCTPOWCTB U CUCTEM aBTOMATHUECKOIO YIIPaBICHHUS.

[1K 1.2 - OGecnieunBaTh BBINOIHEHUE 3JIEKTPO- U PAJTUOMOHTAXKHBIX PAOOT JIEKTPOHHOI'O 00OPYI0OBAaHUS U CUCTEM aBTO-
MAaTHYECKOTO YIIPABJICHUS.

[1K 1.3 - BeinonssTh paboThI 110 HAJIAJKE AJIEKTPO- U PAIMOMOHTAXKHBIX paOOT 3JIEKTPOHHOTO 00OPYIOBAaHUS U CUCTEM aB-
TOMaTHYECKOTO YIIPABJICHHUS.

[1K 2.1 - BinonHATh paboThI M0 KCITyaTalluu 3JEKTPOHHOTO 000pYA0BaHUS U CUCTEM aBTOMATHUECKOIO YIPABJICHUS C
Y4ETOM CIIeUU(PHUKN TEXHOJIOTUYECKOTO MpoLecca.

1K 2.2 - KoHTponupoBaTh ¥ aHaTU3UPOBaTh (YHKIIMOHUPOBAHKE MTAPAMETPOB CHCTEM B TIPOIECCE IKCILTyaTalllu.

[1K 2.3 - CHuMAaTh 1 aHAJIU3UPOBATh MOKAa3aHUs IPUOOPOB.

[1K 3.1 - lnarHocTUpOBaTh 3JEKTPOHHOE 000PYI0BAHUE U CUCTEMBI ABTOMATHYECKOTO YIIPaBJICHUS.

[1K 3.2 - [Ipou3BOAUTH PEMOHT AJIEKTPOHHOTO O0OPYOBAHUS U CUCTEM aBTOMATHYECKOTO YIPABIEHUS.

[IK 3.3 - ObecneunBaTh TECTOBYIO IPOBEPKY, TPOPHIAKTUUECKUN OCMOTp, PETYIUPOBKY, TEXHUUECKOE 00CTYKUBaHUE U
HEOOJIBIITON PEMOHT KOMIBIOTEPHBIX U NTEPUPEPUITHBIX YCTPOMCTB.



J171s1 04HOT 0 OT/Ie/IeHUs

Huouxamoput Smanst hopmupoeanusn 6 npoyecce 0ce0eHUs OUCUUNTUHDL
oocmudiceHus (vkazamo 6ce memwl us PI1/])
- Haumenosanue oye-
KomMnemeHyuu Jexkuuu Ilpakmuueckue Jlabopamopnvie | Kypcoeoit npoexm HouHOZO Cpedcmea
3anamusn, nadopam 3anAmuUA (paboma)
HbLIl RPAKMUKYM
OIlK-6.1, Tema He npeoycmom- | Tema 2 He npedycmompe- | JlabopaTtopHbie pabo-
OIIK-6.2, LTema 2,|penot Hbl TBI, TECT
OIIK-6.3 Tema 3, Te-
Mma 4
OIIK-6.1, Tema He npedycmompe- | Tema 2 He npeoycmompe- | JlabopatopHblie pabo-
OIIK-6.2, 1,Tema 2, |nw Hbl TBI, TECT
OIIK-6.3 Tema 3, Te-
Mma 4
OINK-6.1, Tema He npeoycmom- | Tema 2 He npedycmompe- | JlabopaTtopHbie pabo-
OIIK-6.2, LTema 2,|penui Hbl TBI, TECT
OIIK-6.3 Tema 3, Te-

ma 4




Jli1g OYHOIr0 OTIEIEHUS

Ouenounvle cpeocmea o~ 3 D
S | £3¢ 332
2§ (=293 |[=93
S S
JlaGoparopnas pabota 5 8,4 28
Tect 1 18 72
Uroro: 60 100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onieHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OtnuuHo (3a-
YTEHO)

OlLleHKa «OTJIMYHO» BBICTABJISICTCS CTYACHTY, CCIH TEOPETUUYECKOE COMEp-
JKaHUE Kypca OCBOCHO IMOJHOCTHIO, 0€3 MPoOeIoB; HCYEPITBIBAKOIIE, MTOCIIe-
JIOBATEIHHO, YETKO M JIOTHYECKH CTPOWHO HM3JIaraeT MaTepHall; CBOOOIHO
CIIpaBJISIETCSl C 3aJadyaMu, BONPOCAMU U JIPYTMMHU BHJIAMH INPUMEHEHUSA
3HaHI/II\/'I; I/ICHOJ'II)?,yCT B OTBCTC ILOHOHHHTCHBHBIP'I MaTepI/IaII BCC HpCI[yCMOT-
PEHHBIE TPOrpaMMOM 3aJaHUsI BBIIOJHEHBI, KAYECTBO UX BBIIOJIHEHUS OLE-
HEHO YMCJIOM 0alljIoB, OJIM3KUM K MaKCHMaJbHOMY; aHAU3UPYET MOTyUYeH-
HBIC p€3y.]]I>TaTI)I; HpOHBHSICT CaAMOCTOATCIIBHOCTb HpI/I BBIIIOJIHCHUHN
3aJaHuM

74 - 86

Xoporio (3a-
YTEHO)

OneHka «XOpOIIO» BBICTABIISIETCS CTYNEHTY, €CIIM TEOPETUUECKOE COAEp-
KaHWE Kypca OCBOEHO IOJIHOCTBIO, HEOOXOAWMBIE MPaKTHYECKHE KOMIIe-
TEHIIMX B OCHOBHOM C(OPMHUPOBAHEI, BCE TPEAYCMOTPEHHBIE POTPaMMOi
o0y4eHus1 yueOHbIE 3a1aHUsl BBIIOIHEHBI, KAUECTBO MX BBIIIOJHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEPIO 3HAET MaTepHall, FpaMOTHO M MO CYIIECT-
By H3JIaraeT ero, He JIOMyCKas CYIIECTBEHHBIX HETOUYHOCTEW B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
puTensHo (3a-
YTEHO)

OneHka «yAOBIETBOPUTEIBHO» BBICTABISETCS CTYAEHTY, €CIM TEOpeTHde-
CKO€ CoJiep)KaHHe Kypca OCBOEHO YaCTHYHO, HO NMPOOEJbl HE HOCAT Cyle-
CTBEHHOTO XapakTepa, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX MPOTPaMMOil 3a-
JaHWK BBIIOJTHEHO, HO B HHUX HMEIOTCS OMIMOKHW, TpPU OTBETe Ha
[TOCTABJIEHHBIA BOINPOC CTYAEHT JAOIMYCKAeT HETOYHOCTH, HEIOCTaTOYHO
MpaBUWIbHBIE (OPMYIMPOBKH, HAOIIOAAIOTCS HAPYIICHHS JIOTHYECKOU MO-
CJIEI0BATEIBLHOCTH B U3JIOKEHUU IIPOIPAMMHOI0 MaTEpHAJIA.

OneHka «3a4TeHO» BBICTABIIAETCA CTY-
JIEHTY, €CIIi OTBETHI HA BOIPOCHI IO Te-
MaM JUCLUIUIMHBI IIOCIEN0BATEIIbHBI, JIO-
TUYECKU U3JI0KEHBI, JIOILyCKaIOTCS
HE3HAYUTEIbHBIE HENOYETHI B OTBETE CTY-
JIEHTa, TaKH€ KaK OTCYTCTBHE CaMOCTOS-
TEJIHHOTO BBIBOJIA, PEUEBBIE OMIMOKH H TP

Huxe 60

HeynosnerBo-
PUTEITHHO
(me 3auTeHO)

OneHka «HEYIOBJIECTBOPUTEIBHO» BBICTABISETCS CTYICHTY, €CIM OH He
3HAEeT 3HAYUTEIBHON YacTU MPOTPaMMHOI0 MaTepHaia, JOMYCKAeT CyIEeCT-
BEHHbBIE ONIMOKH, HEYBEPEHHO, C OOJIBIIMMHU 3aTPyTHEHUSMH BBITIOIHSET
MpaKkTUYeCKue padoThl, HEOOXOAWMBIE TPAKTHUYECKHE KOMIICTECHIIMH He
chopMHPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMoOn 00y4eHus
yueOHBIX 331aHUIl HE BBITIOJIHEHO, KAYeCTBO UX BBITIOJHEHUS OIEHEHO YHC-
JIOM GaJIOB, OJIM3KUM K MUHUMAIEHOMY

OLIGHKa «HC 3a4TCHO)» BBICTABJIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOB-
HBIX TTOHSTHH TEMBI JAUCIUIIIINHBI, HC OT-
B€YaCT HA JOIIOJHHUTCIIbHBIC 1 HABOAAIINEC
BOIIPOCHI IIpCIioaaBaTeIIA.




KpaTkasi XxapakTepucTHKA OIIeHOYHBIX CPeACTBA

ITO3BOJIAIOIIAs ABTOMATU3UPOBATh IPOLIEAYPY
U3MEpPEHUsI YPOBHS 3HAHUI U yYMEHHH 00y-
4aroLIEroCs.

Ne | Haumenosanue| Kpamkasa xapakmepucmuka oyenounozo | Ilpeocmaenenue
n/n| OUeHOUHO20 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, U3MEpPE-|HbIX padoT, KOH-

HUE) XapaKTEPUCTUK JIabOpaTOPHOTO0 OOBEK-|TPOJIbHBIE BOIIPO-
Ta. CBI 110 TEME
[lens nabopaTOpPHBIX 3aHITHH:  OCBOEHHE|I1a0OpaTOPHOIL pa-
n3y4aemMoil yueOHON NUCUUIUIMHBI; PUoOpe-|00ThI, BOIPOCHI K
TEHHE HABBIKOB MPAKTUYECKOTO MPUMEHEHHUS |[KOJJIOKBUYMY
3HAHUW y4€OHOU NUCHMIUIMHBI (JIACIUILINH)
C HWCIIOJb30BAHUEM TEXHHYECKUX CPEICTB U
(nn) o0opyaoBaHUs

2. |Tect CucremMa CTaHZApPTU3UPOBAHHBIX 3adaHUi,|POH TECTOBBIX

3aJaHul T IpO-
BEJIEHUS UTOTOBO-
ro TECTUPOBAHUS
10 JUCIUILINHE




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

Dakyromem no02omMosUmMenbHblll
Kagpeopa ITO0I11

VY4eOHBIM IIJIaHOM IO HamnpaBiieHUIO MOATroToBKU 27.02.04 «ABTOMaTH3AIMS
CUCTEMBI YIPABJICHUSD ISl 0OYJAIOIIUXCSl OYHOU MPETyCMOTPEHO MPOBEICHUE Jia-
OOpaTOPHBIX 3aHATUN MO JUCIUILINHE «DIEKTPOTEXHUUYECKUE U3MEPEHUS .

JIaGopaTopHble 3aHATUS MO JUCUUIUIMHE MPOBOJATCS B CHEIMAIBHO 000pY-
JIOBaHHBIX JIA0OPATOPHSIX C IPUMEHEHUEM HEOOXOJUMBIX CPEICTB 00yUYeHUs: J1abo-
patopHOro 000pyAOBaHUsA, 00PA3IOB AJIS UCCIECTOBAHHUMN, METOIUYECKUX TTOCOOUH.
[lenp mpoBeneHus: 1abOpaTOPHBIX PabOT - MPAKTHUECKOE OCBOCHHE TEOPETHUIECKUX
MIOJIO’KEHUH JICKIIMOHHOTO MaTepuana, a TakKe BhIpabOTKa CTyICHTaMU ONPE/IEIICH-
HBIX YMEHUH ¥ HABBIKOB CAMOCTOSITEIBHOTO IKCIIEPUMEHTHUPOBAHUSI.

JlabopaTopHnasi padora Ne 1
Omnpenenenue 1eHbI eJICHUS MHOTOIIPEAETbHBIX TPUOOPOB.
ens paboTsl: U3yuuTh pyKOBOJCTBO MO IKCIUIyaTallMM U MACIOPT MEroM-
meTpa M4100, HayuuThCS ONIPEAEIATD LIEHY JCJICHUS] MHOTOTIPEETBHBIX TPUOOPOB.
Hopmatusnas 6a3za.l. PMI' 29-2013 «I'CHU. Metposorusi. OCHOBHbIE Tep-
MUHBI U ONIPe/ieSIeHUsD
3.T'OCT 5365-83

Tepmunsl 1 onpeneneHus: 1. Beamunna — cBOMCTBO MaTepuaIbHOr0 0OOBEKTA
WU SBJICHUS, O0Iee B KaueCTBEHHOM OTHOIIEHUM JJII MHOTMX OOBEKTOB U SIBJIE-
HU, HO B KOJIMYECTBEHHOM B OTHOIIIEHWH UHAUBUAYAIBHOE ISl KAXKIOTO U3 HUX.

2. Pazmep BeJMYUHBI — KOJUYECTBEHHAsI ONPEACIEHHOCTh BEJIMUUHBI, MIPH-
CyIllasi KOHKPETHOMY MaTepHaIbHOMY OOBEKTY WJIU SBJICHUIO.

3. 3HayeHMe BeJIMYMHBI — BRIPAKEHUE pa3Mepa BEJIMYUHBI B BUJIE HEKOTOPO-
T'O YMCJIa MPUHATHIX SUHUII, WK YUCEN, 0ATJIOB IO COOTBETCTBYIOIIEH IITKAJIE.

4. lllkana (3HaYeHMI1) BeJTMYHMHBI; 11IKaJa U3MEPEHUN — yOpsAI0YEHHAs CO-
BOKYITHOCTh 3HAYEHUN BEJIMYMHBI, CIyKallas OCHOBOM ISl U3BMEPEHUN TAHHOM Be-
JINYWHBI.

S.Enunnna BeJuyYMHbI - (UKCUPOBAHHOE 3HAYCHUE BEIMYMHBI, KOTOPOE
MPUHATO 32 €IVMHULY TAHHOW BEJIMYMHBI U IPUMEHSETCA ISl KOJIMYECTBEHHOTO BbI-
pa)KE€HHSI OTHOPOJIHBIX C HEW BEJIMYMH

6. llndepodaar - 4acTh OTCUETHOTO YCTPOUCTBA CPEACTB U3MEPEHUM, COJIep-
’Kalas mKany (IIKaJlbl) U yCIOBHbIE 0003HAYEHUS, HEOOXOUMBIE NI OTCUUTHIBA-
HUS 3HAYEHUN U3MEPSIEMON BEJINYNHBI.

7.OmHOCTPOYHAS MIKAJIA - [IIKAJIa, B KOTOPOM JUana3oH MOKa3aHUM WU U3-
MEPEHUMN pPACIIOJIOKEH B OJHOU CTpOKE.
8.MHorocTpouHasi IKaJa - [IKana, B KOTOPO#l Auamna3oH MoKa3aHUil Wik u3Mepe-



HUM pacnosioxeH B JBYX WIN Oonee CTpOKaXx.
9.MHoroauana3zoHHbIi MpUOOP - MPUOOP C HECKOJIBLKUMHU (IBYMsI U OoJjiee) quana-
30HAaMH  W3MEpPEHUNl  WIM  HECKOJIbKUMH  HOMHHAJIBHBIMH  3HAYCHHUSIMH.
10.KomOuHupoBaHHbIl npudop - mpubop, MperHa3HAYEHHBIA I HM3MEPEHUMN
Tpex U 0oJiee ANEKTPUIECKUX U HEANIEKTPHUUECKHUX BEIMUUH Pa3InIHOTO POJa.

[TpubGope! u uacTpymeHTsl: 1. Meraommerp M4100

2. AMnepMmeTp

3. BoapTmeTp

Teopernyeckas 4acTh.

HudepOnaTsl U mKanbl TPUOOPOB NOLKHBI OBITH MU3TOTOBJIEHBI B COOTBETCT-
BUU ¢ TpeboBaHusiMu Hactosiero cranaapta [OCT 5365-83, cranmapToB u (Uin)
TEXHUYECKUX YCJIOBUN Ha MPUOOPHI KOHKPETHOTO BHUAA (TUIA) M MO paboyuM dep-
TeXaM, YTBEP>KJIECHHBIM B YCTAHOBJICHHOM TOPSIKE.

[{udepOraTel B 3aBUCHIMOCTH OT YHCJIA MIKAJ TOAPA3ASISIOT Ha OHOIIKATh-
HBIC u MHOTOIITKAJILHBIC.
IIkansr, HAHOCHUMBIE Ha nudepOIaTHhI, MIOIpa3ICIISIOT:
- 1o popMe - Ha TPSAMOIUHENHbBIEC (TOPU3OHTAIBHBIE U BEPTUKAJIbHBIE), CEKTOPHBIC
(pasmax mkanel g0 180° BKIOY.) W KpyroBble (pa3Max mkajabl Oosee 180°);
- TI0 COOTHOIIICHHUIO JUTMH JejeHui B npenenax omanou mkansl o 'OCT 8.401 - na
paBHOMEpHBIE u HEpPaBHOMEPHBIE;
- MO KOJMUYECTBY CTPOK B OJIHOM INKaje - Ha OJHOCTPOYHBIE U MHOTOCTPOYHBIC,
- M0 CBETOTEXHUYECKUM XapaKTEPUCTUKAM - Ha CBETOOTPAKAIONIUE M CBETOU3IIY-
qaromiue.

Jlommyckaetcst B 3aBUCUMOCTH OT ()yHKIIMOHAJIBLHOTO Ha3HA4YeHUs mpubdopa u
yCJIOBUM paboOThI omepaTopa H3roTaBIIMBATh JHUIEBYI0 MOBEPXHOCTH ImdepbdiiaTa
WHOTO IBETO(AKTYPHOTO PEIICHUSI, & TAKKE CO CBETOM3IYYAIOIEH MOBEPXHOCTHIO
(BpEMEHHOTO HWJIM TOCTOSHHOTO neicTBHsI). [Ipy 3TOM KOHTpAcT MEXIy IBETOM
nugpepbIaTa ¥ UBETOM 3JEMEHTOB, ONUCHIBAIOIIUX KAy (M.9), JOMKeH ObITh HE

MCHEe 0,6.
OtMeTkHu, 1UQpPHI, YCIOBHBIE 00O3HAYEHHUS] U JIPYTU€ DJIEMEHTHI, OMUCHIBAIOIINE
IKany, JTIOJDKHBI METh:

- YEpHYI0 MATOBYIO IOBEPXHOCTH IMPU CBETIOM I[BETE JULEBOW MOBEPXHOCTHU IIU-
depbrata WM COOTBETCTBOBATH KOJIOBBIM I[BETaM, NPHHITHIM B OTpPacCIH;
- Oeyr0 MaTOBYIO TIOBEPXHOCTH MPU TEMHOM I[BETE JIMIICBOM MOBEPXHOCTH HHdeEp-
Orata WIM COOTBETCTBOBATh KOJOBBIM IIBE€TaM, NPHHATBIM B  OTPACIIH.
JlomyckaeTcsi B 3aBHCHUMOCTH OT (YHKIIMOHAJIBHOTO Ha3HAYCHHS NpUOOpa WU
BHEIIHUX YCIIOBUM JIESITEIBHOCTHU ONEPATOPA BBIAECHATH OTAEIbHBIC JIEMEHTHI, OIU-
CBHIBAIOIIME KAy, IPKUM IIBETOM (3€JI€HBIM, KEJITHIM, KPACHBIM U T.I1.). [Ipu 3TOM,
Kak IMPABUJIO, JKEJITHIM LIBETOM BBIACISIOT BBIXOJ U3MEPSIEMOrO IapaMerpa u3 HOp-
MBI, @ KPACHBIM LIBETOM - €70 aBAPUWHOE 3HAYEHUE.

OnHuM U3 pacpoOCTpaHEHHBIX BUIOM M3MEPEHHI HaA JJIEKTPOYCTAHOBKAX SIB-
JSE€TCSI U3BMEPEHUE BETUYMHBI COMPOTUBIICHUS U30JISALIMH.

N3MepeHne BETMUYMHBI CONMPOTUBIIEHUS M30JSLMU BCEX IJIEMEHTOB 3JIEKTPO-
000pyZOBaHUS IIEKTPUUECKUX CETeH BCEX HANPSDKEHHM OCYIIECTBISIETCS MEraoM-
MeTpoM. MeraoMmeTp — 3TO T€HEpaTop, B KOTOPOM MOJYIIPOBOJHUKOBAs CXEMa
IpeBpaliaeT HanpsDKeHNe akKKyMyJisiTopa uin 0atapen 9 BB BriCOKOe HampsHKEHHE:


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

100, 250, 500, 1000, 2500 B nmocTostHHOTO TOKa, a MPU U3MEPEHUAX MO IIKaJe Npu-
00pa OTCUMTHIBAIOT COMPOTUBJIEHUE U30JsIMK B MeraoMax (MOM) win kuiiooMax
(xOm). B crappix Merommerpax Takue HampspDKEHUs MOJIydaliu OT reHeparopa Io-
CTOSIHHOTO TOKa C PYYHBIM MOpUBOAOM. [[1s BBIOOpa MeraoMmeTrpa HEOOXOAMMO
OPUEHTUPOBATLCA B CONMPOTUBICHUM U3OJSIUA OOBEKTOB, BEJIMUMHBI KOTOPHIX Ya-
IIIe BCEro YKJIAJbIBAIOTCS B Mpeaeibl: cuiaoBbie kadean — 1 000 Mom, kommyTaiu-
onnHas ammapatypa — 1000...5000 Mowm, cunoBbie Tpanchopmatopsr 10...20 000
Mowm, papdopossie uzonsaropst — 100 ... 10 000 MOwm.

Jlnst u3MepeHusi COMpPOTUBIICHUS HM30JISIMK 000PYJOBaHUS C HOMU-
HaJIbHBIM HanpsbkeHueM 110 1000 B ucnonssyrorcs meraommerpsl Ha 100, 250, 500
u 1000 B. Ins snexkrpoyctaHoBok cBeiiie 1000 B ucnonb3yroTcsi MEraoMMeTphl Ha
1000 1 2500 B.

[Ipu mpoBeneHUH U3MEPEHHUN PEKOMEHIYETCS TaKOW MOpANIOK orepa-
1107078

1. IIpoBepUTh IPUTOJHOCTH UCIIBITATEPHOM YCTAHOBKHU IO JATE CIIEAYIOLIEH
MOBEPKH.

2. VI3aMepUTh CONMPOTUBICHUE U3OJISIIIUM COCAMHUTEIBHBIX MPOBOJIOB C H30-
JUPOBAHHBIMU PYYKaMU, 3HaUYCHHE KOTOPOTO JOJKHO OBITh HE MEHBIIE BEPXHETO
npejena U3MEpeHUi MeraoMmmeTpa.

3. YcraHoBUTH mpeaen uaMmepeHus. Ecnu 3HaueHne CONMPOTUBIICHUS HU30J14-
UMW TPEAbIIYIINX U3MEPEHUN HEU3BECTHO, HY>)KHO HAYMHATh C BEPXHErO IMpejelia
VU3MEpPECHUM.

4. YO0enuThcsi B OTCYTCTBHH HANPSHKEHUS HA TMTPOBEPSIEMOM OOBEKTE.

5. OTKIIOYHTH JUOO 3aKOPOTHTH BCE JCTAIM C TMOHM)KCHHOM H30JIAIHUCH.
(KOHIEHCATOPBI, TOJYITPOBOTHUKOBBIC TTPHOOPHI)

6. Ha Bpems moaxitoueHust nprudop 3a3eMIIUTh.

7. 3adukcupoBaTh COMPOTUBIICHUE U3OJISIUY TI0 MIKaJie mprubdopa.

Jns Tpexda3HbIx ABUTATEIEH COMPOTUBICHUE H3OJSAIUUA MPOBEPSIETCS
noa3zHo, Ipu ITOM JIBe Apyrue (pasbl COeAUHSIOTCSA ¢ KopiycoM. Torma oJHOBpe-
MEHHO U3MEPSETCs COMPOTUBIICHUE MEXAY (Pa3oi U KOpIycoM U MEXTy da3zaMu.

Xona pabotel. 1. M3yuuTh macnopT ¥ pyKOBOJCTBO IO JKCILTyaTallid Mera-
OMMeETpa.

2. Brimucatp Tabnuily Auana3oHOB M3MEPEHUH, KJIacC TOYHOCTH U TPaBHIIA
HCNOJIb30BaHUs

3. Haueptuth cxeMy O3JIEKTPUUYECKYI0 NPUHUIUIHAIBHYI0 MEraoMMmerpa
M4100/4.

4. BplUHUCIUTD LIEHY JICJICHUS METOMMETpPA B PEKHUME MEraOMMETpa U B pe-
KM€ KUJIOMMETpA.

dopmyia q1s pacuéra mKaisl mpuodopa (enst aenenus - [1/])

LI = (Xmax'xmin)/n, rac

Xmax — MAKCUMAaJIbHBIN IIPEIEI U3MEPEHUN

Xmin = MUHAMAJIbHBIN MPEAEIT U3MEPEHUIN

N — KOJUYECTBOAEHEHUN MEKIY Xmax X Xmin

5. 3anoaHUTH TAbNIHUILY.



Pexum paboTbl Maxkcumains- Munaumans- Ilena
npubdopa HBIA TPEAEa H3Me- | HbIM Ipeaesl u3Me- | ICICHUs
peHUIA (Xmax) peHui
(Xmin)

KunommeTtp

Meraommerp

AMIIEpMETp

Boaptmerp

KoHTpoJibHBIE BOIIPOCHL.

1. laTp onpeneneHre TEPMUHY «BETUUNHA»

2. JlaTp ornpeiesiecHue TEPMUHY «3HAYCHUE BEJIMUUHBI

3. JlaTp onpeieIeHne TEPMHUHY «EIUHUIIA BETUYUHBD)

4. Yto Takoe METaOMMETP U KaKOB IPHUHITUII €r0 TEUCTBUA?

5. Kak mpousBoauTcs W3MEPEHHE CONMPOTUBIICHUE H3OJSIUU Tpexda3zHOro
nBurareis’?

6. ate knaccuduxanuio mkansl Mmeraommerpa M4100 1mo u3y4eHHBIM MPU-
3HaKaM.

JlabopaTopHas padora Ne2
OneHka MorpemHOCTH NPAMbIX U3MEPEHUIN

Lenp paboThHI: MPOU3BECTH 3aMEPhI HAIIPSKEHUSI B OAHO(]A3HOI ceTH, aHaIIu3
AKCIIEPUMEHTAJIbHBIX JAaHHBIX U OINpPEENICHHE MPEAENOB BOIU3U CPEAHEro 3Haye-
HUS, B KOTOPBIX HAXOAMTCS UCTUHHOE 3HAUCHUE M3MEPSEMOM BEIMYMHBI MPHU 3a-
JAHHOW 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. HorpemHoCcTh (pe3yabTaTa U3MepeHus): Pa3HOCTh MEXIy U3MEPEHHBIM
3HAYEHHUEM BEJINYMHBI U ONTOPHBIM 3HAYEHUEM BEJINYUHBI.

2. Cayuyaiinas nmorpemrHocTh (M3MepeHus): CocTaBIsONIas MOTPEITHOCTH
U3MEpPEHUsI, U3MEHSIOAsACA CIy4yalHbIM 00pa3oM (10 3HAKy M 3HAYEHUIO) MpPHU I0-
BTOPHBIX U3MEPEHUSIX, MPOBECHHBIX B ONIPEIEIECHHBIX YCIOBUSIX.

3. CpenHee KBajJpaTHyeckoe OTKJIOHEHHE; CTAHJIAPTHOE OTKJIOHEHHE:
[TapameTp QyHKUIMU pacnpelneseHUus] U3MEPEHHbIX 3HAYEHUN WM MOKa3aHWM, Xa-
PaKTEpU3YIOIIUNA UX PACCEMBAHUE W PABHBIN MOJOKUTEILHOMY KOPHIO KBaJpaTHO-
My M3 AUCIEPCUH 3TOTO PACTIPEICICHHUS.

4, Cucremarnyeckasi NOIPEIHOCTh (n3mepe-
HusA): CocTaBisironIas HOrPEMIHOCTH U3MEPEHUS, OCTAOIIASACS MTOCTOSIHHOW WIIH JKe
3aKOHOMEPHO M3MEHSIOIAsACAd MpU TOBTOPHBIX H3MEPEHHUSX OJHOM M TOM
K€ BEJTUYHHBI.

Xoxa paboThl.

1. Mynsrumerpom DT mpousBectu 3aMepsl HampspKEeHUS B 0gHO(a3HOMU ce-
TH.



2. 3aHecTH pe3ysbTaThl B TAOJIHILY.

Ho-
Mep 3aMepa 0

ITo-
kazague CU

3. Beruncnuts cpeaneapupMeTuieckoe 3HaYCHUE

1 n
U, =~ ;Ui
4. Berauciute a6COJI}0THYIO IMOTPCITHOCTDb i-TOFO BBIUUCJICHUA.
AU, =U,, U]
5. 3a"ecTH pe3yabTaThl B TAOIUILY
No
0
AG-
COJIFOTHasA
MMOTpCIIHOCTD
(AU;)
6. PaCC‘{I/ITaTB CPCAHIOIO ITIOTPCHIHOCTDL BBIYUCIICHUA.
1 n
AU, = - ;Ui

HctrHHOE 3HaUeHHE U3MEPSieMOM BEIMYUHBI X OyeT HaXOJIUThCS B MHTEPBa-
ne ot (Ug, - AU,p) o (Ug, + AU,) .

7. OnpenenuTh CPEIHIOK KBAJIpaTHUHYIO OMMOKY (Ha3bIBaeMas TakKe CPeli-
HUM

KBaIPaTUYHBIM OTKJIOHEHHEM) CPEHETO apU(PMETHIECKOTO

3anaercs 3HaUCHHUE T0BEPUTENBHONU BEpOATHOCTH . CirydaiiHble OIIMOKH BbI-
3bIBAIOTCS CIyYallHBIMU NPUYMHAMHU, TO TOYHO yKa3aTh MHTEpPBaJ, B KOTOPOM 3a-
KJIFOUEHA U3MeEpsieMas BEIMYMHA, NPUHIUIIAAIBHO HEBO3MOXKHO. JTOT HHTEPBal
MOXHO YKa3aTh JIMIIb C OMNPENEICHHON BEPOATHOCTHIO O , HA3bIBAEMOU J0OBEpU-
TEJIBbHOW BEpOSTHOCTHIO. B mpakTuke y4ueOHON paOOThl 3HAU€HHUE a BBIOMpaAETCS
paBHbIM 0,90+0,95, a B oTBeTcTBeHHBIX citydasx — 0,99u Ooree.

7.ITo BEIOpaHHOW MOBEPUTEIHHON BEPOSITHOCTH Ol U YHUCITY MPOBEIACHHBIX H3-
MEpEHH# N ¢ MOMOIIBI0 TabIHIIBI onpeaeseTcs koadduipent CthioaenTa ty (N)

Koaddummentsr CThrofeHTA

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 24 3,2 4,5 5,8
5 2,1 2,8 3,7 4,6
6 2,0 2,6 34 4,0
7 19 2,4 3,1 3,7
8 1,9 24 3,0 3,5
9 19 2,3 2,9 3,4
10 6,3 2,3 2,8 3,3

8. Boruncnuth noBepurenbHbiii nHTEpBan AU :



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

U= U,,* AUc 0=...
e-2Y
U

o
rae E- oTHocuTenbHas ommOKka n3MepeHui
10. CnenaTh BBIBOJ IO paboTe.
KOHTpOJIBHBIE BOIIPOCHI.
1. laTp onpeneneHye «orpeuHoCTH U3MEPEHUS
2. JlaTe onpeneneHue «Ciay4anHON NOTPEMIHOCTH U3MEPEHUSD»
3. JlaTh olpeaeNeHne «CTaHAApPTHOMY OTKJIOHEHUIO»
4. Yto 03HayaeT NOBEpUTEIbHAS BEPOSITHOCTD?

JlabopaTopHasi padora Ne 3
OueHnBaHKe HEOMPEAETEHHOCTH U3MEPEHUS CONPOTUBIICHUS U30JISILIUU
TpaHchopMaTopa U ACHHXPOHHOTO JIBUTATENS

Lenp pa®OThI: HAYYUTHCS OLIEHUBATH HEONPEAECIEHHOCTH U3MEPEHUH 10 TUITY
A, Tuny B u crangaptHyro HeonpeaenEHHOCTb. CpaBHUTh HEONPENEIICHHOCTH, I10-
Jy4E€HHBIE NPU U3MEPEHUAX conpoTHUBieHUN u3onsaunu A/l u TP mynstumMerpom u
MPI u cnenaTh BBIBO.

HopmaruBHas 6a3a. 1. MeToauka OLIEHKM HEONPEIeIEHHOCTH OCHOBaHA Ha
Metoauke, onucanHoi B PMI™ 115-2019 «I'ocynapcrBenHasi cucrema odecrneye-
Hus eauHcrBa udMepenuid (I'CH). KanuOpoBka cpeacrB u3MepeHUil. AJro-
pPUTMBI 00pPa0OTKH pe3yabTATOB M3MEPEHHMI M OLCHUBAHHUS HeEOIpelesIeHHO-
CTH»

2. Tepmunsb! u onpezenenus: B JaHHOW JabopaTopHoi padotel u3 PMI 29-
2013 «I'CH. MeTtpoJorusi. OCHOBHbIE TEPMHMHBI M OIpe/ieIeHUsD)

OCHOBHBIE TEPMUHBI U OIIPEACIICHUSA:

1. Heonpenesiennocts (u3mepenmii): HeorpunarenbHsiii mapameTp, Xapak-
TEPU3YIOLHUN paccesHue 3HAYECHUN BEJIMYUHBI, IIPUIIHCBIBAEMBIX U3MEPSEMON Be-
JUYMHE HA OCHOBAHUU U3MEPUTEIbHON MH(OPMALIUH.

2. CranpaptHasi HeomnpeaejJeHHOCTh (uU3Mmepenmid): HeompeneneHHOCTh
M3MEPEHUM, BBIPAKEHHAS B BUJIE€ CTAHAAPTHOTO OTKJIOHCHUS.

3.  OunenuBaHue (HeompeaeJJeHHOCTH  HM3MepPeHHii) MO0  THIY
A: O1ieHUBaHKUE COCTABJISIONICH HEONPEeICICHHOCTH U3MEPEeHHUI MyTeM CTaTUCTHU-
YECKOTO aHaju3a U3MEPECHHBIX 3HAYEHUU BEJIIMYMHBI, TOJIYyYaeMbIX TPH OINpeje-
JICHHBIX YCJIOBUSIX U3MEPEHUM.

4.0neHnBaHUE (HeompeaeJJeHHOCTH H3MEepPEeHHuH) no THILY
B: OneHrBaHNe COCTABIISIONIEH HEONPEASISHHOCTH H3MEPEHHUM CIIOcO0aMH, OT-
JIMYHBIMU OT OLICHUBAHUS HEOMPEICICHHOCTH U3MEPEHUH 10 TUMTY A.

[TpuGops! 1 uHCTpyMEHTHI: 1. Mynbtumerp DT
2. U3meputens conpotusienus MPI
3. Tpauncdopmarop



4. ACUHXPOHHBIN ABUTATENb.

Teopetnueckast 4acTh. T€pPMHUHBI — «IIOTPEITHOCTEY» U «HEOMPEAEICHHOCTD -
9TO BBIPAXKEHUE B Pa3HBIX TEPMHUHAX, OJTHOTO U TOTO K€ MOHATUS — «TOYHOCThH U3-
MEpPEHHI.

B Poccun MCTOPUYECKH CIOXKHUIOCH TaK, YTO MPU OLEHKE JIOCTOBEPHOCTH
MPOU3BEACHHOTO U3MEPEHHUS UCTO0JIb30BAIU MOTPEIIHOCTD.

3a pyOe)KOM HCXOJHO CYIIECTBOBAJIO MOHsTHE «error Of measurement» -
«omubka u3Mmepenus». OMHON U3 1enel mpu paspaboTke cTaHaapra kadectsa [SO
9000 Obut0 ObOecmieueHHe OE30IMOOYHOIO BBIMOIHEHUS BCEX MPOU3BOJICTBEHHBIX
bynkuuii. B pamkax ISO 9000 6b110 pazpadbotaHo «PykoBOACTBO MO BBIUKCIECHUIO
HEOIPEICICHHOCTH B m3MepeHun» - «Guide to the expression of uncertaintyin
measurement», B KOTOPOM OIMCAHO MOHATHE HEONPEACICHHOCTH U3MEPEHUN U CIIO-
COOBI €€ BBIUMCIICHHUSL.

Ceituac Bce yaie TpeOyeTcsl OlICHUBAaTh TOYHOCTh MPOBEICHUSI U3MEPECHUI
(HampumMmep, Takoe TpeOOBaHUE MPEABSIBISETCS MPU aKKPEIUTALUK JTa00opaTopuil) B
TEPMHUHAX «HEONpeAeIeHHOCTH». B cBsaA3u ¢ BcTtymenneM Poccun B BTO, ipunsTo
pelIieHre epeBeCcT MpaBuiia MPOBEJICHNS U OLICHKU KauecTBa padoT (B TOM YHUCIE
U METPOJIOTUYECKHX) B COOTBETCTBUE C MEKIyHapoaAHbIMU cTannapTamu MCO. Bee
U3MEpUTEIbHbIE Jabopatopun cTpaH-uieHOoB BTO A0MKHBI OlEHUBaTh TOYHOCTh
pe3ynbTaTOB M3MEPEHUM B TepMHHAX HeompeaeneHHoctu. B Poccun o HeoOxonu-
MOCTH pacuera HeompeaeiaeHHOCTH u3MmepeHuid B coorBerctBur ¢ 'OCT P MCO
10576-1-2006 roBopuTcs B mmchMe Pocmorpebnamzopa 01/6620-12-32 ot
13.06.2012. «HeomnpeneneHHOCTs U3MEPEHUI CTOMIIO BBIIYMAaTh XOTs ObI JIJIsi TOTO,
YTOOBI TEMEPh PA3bIICHATH, YEM MOTPEIIHOCTh OTINYACTCS OT HEOMPEAEICHHOCTIY.
[Tonsitue «uncertainty» BO3HUKIIO W3 JOCIOBHOTO TepeBoaa AokymeHTa «Guide to
the expression of uncertainty in measurementy, [ISO-1993

JokymeHT PMI" 91-2009 «CoBMECTHOE MCHOJIB30BAHUE MOHATHI «IIOTPEL-
HOCTb U3MEPEHHS» U «HEONPEAEICHHOCTh U3MEPEHUS» JIETAIbHO PA3bsICHAET COOT-
BETCTBHE TEPMUHOB «IIOTPEITHOCTHY U «HEOMPEAEICHHOCTDY.

TepMUH «IOTPENTHOCTHY MPHUBSI3aH K HICTUHHOMY 3HAYEHUIO U3MEPSEeMON Be-
auyuHbl. OJIHAKO, 3TO UCXOJHOE «MCTUHHOE 3HAUYCHME» Heu3BecTHO. Y mpu mpose-
JIEHUU U3MEPEHUHN YKa3bIBaIOT UHTEPBAJ, B KOTOPOM 3TO «UCTUHHOE 3HAYCHHUE» Ha-
XOJIUTCS C ONPEAEICHHBIM YPOBHEM BeposiTHOCTH — X = A+ A, P =0,95 (rne P —
JIOBEPUTEIbHASI BEPOSITHOCTD ).

To ectb, uaTepBain ot (A — A) 10 (A + A) ¢ BepoSITHOCTBIO P coJiepkuT B ce-
oe:

1) «ucTuHHOE)» 3HAYEHUE U3MEPSIEMON BEIIMUUHBI.

2) NOTPENTHOCTh U3MEPEHUI BETUYUHBI

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

A-A A A+ A

Puc.1l. /lnana3oH BO3MOXHBIX 3HAYEHHUU IPU MTOTPEIIHOCTH



TepMUH «HEONPEAEICHHOCTDY» MPUBI3aH K U3MEPEHHOMY 3HAUYCHHUIO BEJIUYU-
HBI A, a HE K €€ a0CTPaKTHOMY «UCTHHHOMY» 3HaueHHUI0. Takxke, Kak JJIs «IIOTpelll-
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) copepxut 60abmryro goio ( 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/Ial'la?;OH BO3MO>KHBIX 3HAUCHUM IIpHY HCOIIPCACICHHOCTHU

[Ipu oneHKE TOYHOCTH MU3MEPEHUM B TEPMUHAX ''HEONPEIEIICHHOCTH" CUUTa-
€TCsl, YTO U3MEPECHHAs BEJIMUMHA TPUHAJICKUT K YKa3aHHOMY MHTEPBAITY 3HAUCHUI
(HampuMep, AMana3oH ONTUMAJIBHBIX WJIM JOIMYCTUMBIX YPOBHEH), €CJIM OHA C y4e-
TOM yKa3aHHOW HEOMNPE/IeICHHOCTH («BEJUYMHA — HEOMPEICTICHHOCTb) U «BEJIMYH-
Ha + HEONPEIETIEHHOCTh)) HE BBIXOAUT 3a MPEJIEIbl 3TOT0 AUANA30HA.

Xon pabotsl. 1. HeoOxoaumo 5 pa3 mpous3BeCTH U3MEPEHUE COMPOTUBIICHUS
u3oJsuu  TpancopmaTopa oOMoTKa-kopiyc MyibTUMeTpoBDT, a 3aTtem moBTO-
pUTH orepanuio usmeputesnem conporupienus MPI.

PesynbraTel 3aHecTy B TabyHILy.

[Tokazanust mynpTuMeTpa DT, [Toka3zanuss u3MepuTens co-
MOwm npotussieaus MP1.MOwm

Ript Rimpi

2. ITpou3BecTH OLIEHKY HEOMPEAEIEHHOCTH 0 TUITY A ISl KQXKI0r0 CpeIcTBa
U3MEpPECHUM.
- BBIYUCIISIEM CpeliHee apu(MEeTUUECKOe 3HaUYEHNE COTIPOTUBIICHUN

1 n
R_H;Ri

- JUISI UICTOYHUKOB HEOMNPEAECIEHHOCTH CIIYYallHOTO XapaKTepa BBIYUCIISEM
HEOIPENEeIEHHOCTh MO TUITY A

uA(R) =

- IOJIYYUTh IPOLEHTHOE BBIPAKEHUE HEONPEAEIEHHOCTH 10 TUILY A

“AT(!R) «100%



3. IIpou3BecTH OLIEHKY HEONPEACIEHHOCTH 110 TUILY B Ul KaKI0T0 CpeacT-
Ba U3MEPEHHUM.
AR
Neh

rae AR- mpousBeneHuE cpeaHeapu(PMETUUECKOTO 3HAUEHUS] CONPOTUBIICHUS
Y KJIaCCa TOYHOCTH CPEACTBA U3MEPEHHUS.

- IIOJIyYHUTh IIPOLIEHTHOE BBIPAKEHUE HEONPEAEIEHHOCTH 1O TUITY B

UB(R) =

“BT(!R) «100%

4. BpIlUMCIUTh CyMMApHYIO CTAaHJAPTHYIO HEOIIPEAEIEHHOCTD.

U (R) = U2 (R) + U2 (R)

- MOJIYYUTh CyMMApPHOUW CTaHIAPTHOW HEONPEAETEHHOCTH.

UeR) 1009
R
5. [lonydeHHbIe pe3yJabTaThl 3aHECTH B TAOIUILY.
Tun  weon- | Cpegnee apud- | Tun | Tun CymmMmapnas
pENETIEHHOCTHU METUYECKOE A B CTaHJapTHas He-
3HAUYCHUE co- | (Ua)% | (Uug)% | onpenienI€HHOCTD
IPOTUBIICHUH (uc)%
(R)
MynpTuMeTp
DT
N3mepurens
CONPOTUBIICHUS
MPI

6. [loBTOpUTH IMMYHKTHI 1-5, 3aMephI N30JSIIMKA TPOU3BECTH HA ACHHXPOHHOM
JBUTATEIE.

7. CrnenaThb BBIBOJI.

KoHTpoabHBIE BOIPOCHI.

1. JTaTe onpeneneHre HEONPEAEIEHHOCTH U3MEPEHUI

2. JlaTh omnpeqieNieHre HEONPEACIEHHOCTH TUIla A

3. JlaTp onpeneneHue HeonpeaeI€HHOCTH Thna B

4. JlaTp onpeieieHre CyMMapHOW CTaHIapTHOM HEONPEAECIEHHOCTH

5. Kakou nokyMeHT B PO ma€r neranbHOE ONpEeICeHUE TEPMUHAM «IIOTPEII-
HOCTB»H «HEONPEIETEHHOCTH) ?

6. 13 nepeBoga Kakoro JOKyMEHTAa MOSIBUJICS TEPMUH «HEOIPEAETEHHOCTEY?

7. OOBSCHUTD pa3HUILY MEXIY NOTPEITHOCTHIO U HEOIPEACIIEHHOCTHIO.

JlaGopaTopHasi pabora Ne4.
[ToBepka TEXHUYECKOTO BOJIbTMETPA.

Lenp paGoTHI: WM3Y4YUTh HOPMATHUBHO-TIPABOBYIO 0a3y, METOJMKY IMOBEPKHU
TEXHUYECKOTO BOJIBTMETPA, MPOU3BECTH MOBEPKY, CAENATh BBIBOJ O COOTBETCTBUU
npudopa ykazaHHOMY KJIacCy TOYHOCTH.

HopmartuBnas 0aza: 1. PMI' 29-2013 «I'CHU. Mertpoaorusa. OcHoBHbIE
TePMMHBI H ONPeieICHU»



2. ®enepanabHblii 3akoH 0T 26.06.2008 N 102-P3 (pea. ot 13.07.2015) "0O6
o0ecrie4yeHNH eJUHCTBA U3MepeHuit"

3. Ipuka3 MuHHCTePCTBA NPOMBIILIEHHOCTH U TOProB/ju P® ot 2 uious
2015 r. N 1815 "O0 yrBep:xkaenuu [lopsigka npoBeaeHus NOBEPKH CPeICTB M3-
MepeHMii, TPeOOBAHMA K 3HAKY NOBEPKHU M COACP/KAHUIO CBUAETENbCTBA O MO-
Bepke'

4. TOCT 8.497-83 T'ocynapcTtBeHHasi cucrteMa olecne4eHHs] eJUMHCTBA
usMmepenuii (I'CHU). Amnepmerpbl, BOJIbTMETPbI, BATTMETPbI, BapMeTpbl. Me-
TOAUKA NOBEPKH

TepMuHBI U ONpeIeTICHUS:

1 . TloBepka cpeacTB U3MepeHUil (Jajiee Tak:Ke - MOBEPKAa) - COBOKYII-
HOCTb OII€pallii, BBIIOJHAEMBIX B LEJSIX MOATBEPKICHUS COOTBETCTBUS CPEJICTB
U3MEPEHUI METPOJIOTHUECKUM TpeboBaHusiM (D3)

2. IloBepka (cpeacTB U3MepeHuii): Y cTaHOBIEHUE OPHUITHATBHO YIIOTHOMO-
YEHHBIM OPTaHOM MPUTOAHOCTH CPEACTBA U3MEPEHUI K IPUMEHEHUIO Ha

OCHOBAHHMM SKCIIEPUMEHTAIBHO OMNPEIEIIEMbIX METPOJOTHMYECKUX XapaKTe-
PUCTHUK U IOATBEPKIAECHUS UX COOTBETCTBUS YCTAHOBJICHHBIM 00s13aTEIbHBIM

TpeboBanusM. (PMI)

3. llepBuunasi moBepka (cpeacTB usMepenmii) - [loBepka, BEIIOTHIEMAs
IIPU BBIITYCKE CPEACTBA U3MEPEHUI M3 NMPOU3BOJACTBA WIH IIOCIIE PEMOHTA, a TaKXKe
IIPY BBO3€ CPEACTBA U3MEPEHUI U3-3a TPAHULIBI.

4. llepnoanueckasi moBepka (cpeacrs usmepenuii) - [loepka cpencts

U3MEPEHUHN, HAXOJAIIMUXCA B SKCIUTyaTallUM WM Ha XPAHEHUH, BBITOIHSEMAs
yepe3 yCTaHOBJICHHbIE MHTEPBAJIbl BPEMEHU MEXy MOBEpPKaMHU (MEKIOBEPOUHBIE
WHTEpBAJIbI).

5. BHeouepeanas moBepka (cpeacTB u3MepeHwuii): [loBepka cpeacTBa us3-
MEpEeHUH, MPOBOAUMAS 10 HACTYIUIEHUS] CPOKA €ro OYepeaHON NEePUOINYECKON Mo-
BEPKHU.

[Tpubops! 1 uHCTpYMEHTHI: 1. BosibTMeTp oBepsieMblii

2. BonbT™MeTp 00pa3LoBbIi.

3. Komnuiekt npoBogoB

Teopetuueckast yactb: Ctaths 13 ®3Ne 102 "O6 obecrneueHU €TUHCTBA U3-
mepenuit" (pea. ot 13.07.2015) rnacur:

«11.1. CpenctBa u3MepeHui, peiHa3HauYeHHbIE JIJIsl IPUMEHEHus B cdepe ro-
CYJapCTBEHHOTO PEryJUpOBaHusl 00eCreuYeHUs €JUHCTBAa M3MEPEHHUH, 0 BBOJAA B
AKCILTYaTalMI0, & TAKXKE MOCIE PEMOHTA MOJJIEkKAT NEPBUYHON MOBEPKE, a B MPO-
LIecce KCIUTyaTaluu - epuoAndeckor nosepke. [IpuMeHsromue cpeacTsa u3mMmepe-
HUll B cpepe TOCyIapCTBEHHOTO PEryJIUpPOBaHUsl O0ECHEUECHUs €IUHCTBA HU3Mepe-
HUN [OpUIUYEcKHe JHIa W WHAMBHIyaJbHbIE MpEeANpPUHUMATENN O0S3aHbI
CBOEBPEMEHHO MPEICTABIATh 3T CPEACTBA U3MEPEHUM HAa IOBEPKY.

n.2. [ToBepKy cpeacTB U3MEPEHUN OCYLIECTBIISIIOT AKKPEAUTOBAHHBIE B COOT-
BETCTBHM C 3aKoHOAaTelbcTBOM Poccuiickoit denepanuu 06 akkpeAuTalli B Ha-
LMOHAJIbHOM CHUCTEME aKKpPEAUTALMHA HA MPOBEICHUE NMOBEPKHU CPEJICTB U3MEPEHUIN
IOpUIMYECKHUE JTUIA U UHAWBUAYAJIbHBIC IPEAITPUHUMATEIH.

n.4. Pe3ynbpTarsl MOBEPKU CPEICTB U3MEPEHUMN YAOCTOBEPSIIOTCS 3HAKOM IO-
BEPKH, U (WJIM) CBUJIETEIHCTBOM O TMOBEpKE, U (MJIK) 3amKChio B macnopte (popmy-
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JsIpe) CpeACTBa UBMEPEHUM, 3aBEPSIEeMON MOAMUCHIO MOBEPUTEINSI U 3HAKOM MOBEPKHU.
KoHncTpykuust cpeacTBa n3MepeHuil qobkHa o0ecredrBaTh BOZMOXKHOCTh HaHECE-
HUS 3HAKa MOBEPKH B MECTE, TOCTYITHOM JIsl MpocMoTpa. Eciu 0coOeHHOCTH KOH-
CTPYKLIMH WJIM YCJIOBUS IKCILTyaTallMM CPEACTBA U3MEPEHUN HE MO3BOJIAIOT HAHEC-
TH 3HaK IMOBEPKH HEMOCPEJICTBEHHO Ha CPEACTBO WM3MEPEHMI, OH HAHOCUTCS Ha
CBUJIETEJILCTBO O MOBEPKE WM B acropT (popmyJisip).

1.5 ITopsaiok npoBeaeHUs: MOBEPKH CPEJICTB U3MEPEHUM, TPEOOBAHUS K 3HAKY
MOBEPKU U COJECPKAHUIO CBHUJETENHCTBA O MOBEPKE yCTaHABIMBAIOTCS (eaepalb-
HBIM OpPraHOM HCTIOJHUTENBHON BJIACTH, OCYIIECTBISIOMUM (YHKIIMH 10 BBIPAOOT-
K€ TOCYAapCTBEHHOW MOJUTUKH U HOPMATUBHO-IIPABOBOMY PETYJIUPOBAHUIO B 00-
JacTH o0ecreyeHus: €AMHCTBA U3MEPEHUM. »

TakuM HOpMaTHUBHO-NPABOBBIM akToM sBisiercss [Ipuka3 MuHncTepcTBa
MPOMBIIIUIEHHOCTH U TOProBiau P® ot 2 urons 2015 r. N 1815 "O6 yTBepxkaeHUH
[Topsinka mpoBeeHUs TIOBEPKU CPEACTB U3MEPEHUMN, TPEOOBAHUS K 3HAKY MOBEPKU
Y COAEP/KAHUIO CBUAETENBCTBA O IMTOBEPKE" U MPHUIIOKEHUS K HEMY.

1.6. CBefeHus 0 pe3ysibTaTax MOBEPKU CPEJCTB U3MEPEHUN, IpeIHa3HAUYCH-
HBIX I NPUMEHEHHS B c(epe rocyJapCTBEHHOTO PEryJupoBaHUsl oOecreyeHus
€MHCTBAa M3MEpPEHUM, nepenatorcs B DenepanbHblii MHPOPMALMOHHBIN (HOHA MO
00€eCIEeYEeHNI0 €IMHCTBA U3MEPEHUN MPOBOJAIIMMU MMOBEPKY CPEICTB HM3MEPEHHIA
IOPUINYECKUMU JTMIAMU U UHAUBUAYaJbHBIMU HPEITPUHUMATEISIMU.

n.7. CpeacTBa U3MepeHHi, He NpeJHa3HaYeHHbIE U IPUMEHEHUs B cdepe
rOCyJIapCTBEHHOI'O PETYJIUPOBaHUs 00ECIIeUeHUsl €AUHCTBA U3MEPEHHI, MOTYT TOJI-
BEprarbCs NOBEPKE B JOOPOBOIBHOM MOPSIKE.

IloBepka cpencTB M3MEPEHHMI MPOU3BOAMUTCS COINIACHO METOJIUKE IOBEPKU
JUIsL JTaHHOTO rproopa. J1Jjis MacCoBBIX CPEACTB U3MEPEHUN (aMIIEpMETPHI IIIUTOBBIE,
MaHOMETPBI KUCJIOPOJIHBIE, ITAHTCHIIMPKYJIM) B MAcCHOpPTE WM B PYKOBOJCTBE IO
HKCIUTyaTallMM OCTaBJISIOT CChUIKY Ha METOJUKY M3MEpeHMH (Ha3BaHMeE, JaTa MpHU-
HATUS U T.1.). JJ11 60oJiee CIOKHBIX UM METKOCEPUHHBIX MPUOOPOB (AeheKTOCKOTI,
TEIJIOBU30P) METOJIMKA MTOBEPKHU MPUJIATAETCSI BMECTE C OCHOBHOM JIOKYMEHTalUEH.
OpraHu3anus-noBepuTesib BIpaBe TpeOOBaTh METOAUKY IOBEPKH MpPU IOBEPKE
CpeliCTBa U3MEpPEHHUs], YTO yka3zaHo B «IIpuka3z MuHHUCTepCcTBa MPOMBILIIEHHOCTH U
toproBid P® ot 2 uronsa 2015 r. N 1815»

Xoxa paboThl:

B yuebHbIx nensx moepka Oyner npousBoautbes coriacHo 'OCT 8.497-83
«l'ocynmapcTBenHas cuctema obOecrniedeHus enunctBa udmepenuit (I'CH). Ammep-
METPBI, BOJIBTMETPHI, BATTMETPBI, BApMETPbL. MEeTOIMKa MOBEPKH.»

ITopsanok noBepku

Buemnumn OCMOTD:
[Ipu  BHemHEM  ocMoTpe  mpubopa  JOJDKHBI  OBITh  YCTAHOBJICHBI:
- OTCYTCTBHE€ BHEIIHHUX IOBPEXKICHUI M NOBPEXKICHUA NOKPBITHA IIKAJbL;
- yerkoctb Bcex Hagmucen mno ITOCT 8711 wmw TOCT R476;
- YKOMILUIEKTOBAHHOCTh MPUOOpa 3aMacHbIMU YacTSAMU, TPUHAATIEKHOCTSIMHU, HEOO-
XOJIUMBIMU JIJIS IPOBEICHUS TOBEPKH.

Onpob6oBanue:

[Ipu onpoGoBaHUM JOJAKHBI ObITH YCTAHOBJIEHBI HAJIEAKHOE 3aKPEIJICHUE 3aKHMMOB
npuOOPOB, MIIABHBIN X0/ M yeTKas GUKcalys nepeKitovaTeiei.

[ToBepka Ha MOCTOAHHOM TOKE:!
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BonsT™meTrpsl kiaccoB TouHOCTH 0,1-0,5 MOBEPAIOT METOOM NPAMBIX U3MEPEHUN
U TOMOITY KanuOpaTopa Wik KOCBEHHBIX U3MEPEHUI MPU MOMOIIY MOTEHLIUO-
METPUYECKON YCTaHOBKH. BosbTmMeTpsI KitaccoB TouHOCTH 1,0-5,0 moBepsroT MeTo-
JIOM HEMOCPEACTBEHHOTO CIIMYEHUS MPU TIOMOIIH 00pa3LOBBIX BOJIBTMETPOB U yC-
TAHOBKH JIJIsl TOBEPKHU U TPALYUPOBKH JIEKTPOU3IMEPHUTENBHBIX IPUOOPOB MO
cxeMaM, npuBeeHHBIM B T/[ Ha 00pa31oBbIe CPeICTBA U3MEPEHUI.

NATP R
~0-50B 30 Om

Puc.1. Cxema ycTaHOBKH.

VYupasisist JIATPoMm u3meHsATh BenunHy HanpspkeHus B nenu oT 0 go 50 ¢
maroMm 10 B, 3anuceiBaTh moKa3aHus BOJIBTMETPOB IIPU XOJZI€ BBEPX, a 3aTEM IIpHU
oOpaTHOM XOji€.

No Xoxa BBEPX XO0JI BHU3
Vn (B) VoB)|AV [ &l [ v | Vo@®B) | Vo®B) | AV | dl Y AV nax
B) | B) | (W) B) [ B) | (%)

[Tocne 3aMepoB HaXOAT NOTPELUIHOCTH:
- abcomotHeie AV = V-V,
- oTHOcuTenbHbIC ¥ =(AV [V, ) * 100%
N3 aGCoMOTHBIX TMOTPEUTHOCTEH BBHIOMPAIOT MAaKCHMAIBHYIO MO MOIYIIO H
paccuuThIBatOT Ki1ace TOYHOCTH YA = (AVmax | Vo ) * 100%
I'ne Vo — BEpXHHUI IpEEN U3MepSieMOi MPUOOPOM BEITUYHHBI.
CrnenaTh BbIBOJ O pe3yJbTaTax MOBEPKH CPEJCTBA U3MEPEHUS.

KoHTpoJibHBIE BOIIPOCHL.
JlaTh ompenenenne MoBEpKH cpeacTBa u3Mepenus cormnacuo ©3-102
JlaTh ompenenenre MoBEpKH CpecTBA u3Mepenus cornacno PMI'-29-2013
B kakux ciydasx mpou3BOIUTCS IEPBUYHAS TTOBEpKa?
KakuM HOpMAaTHBHO-TIPABOBBIM aKTOM PETYJIHPYETCS TTOPSIOK TOBEPKHU MPH-
6opoB?
YeM yg0CcTOBEpSAIOTCS pe3yabTaThl MoBepkH cornacHo ©3-1027
6. Kak nmpou3BoauTCs moBepKa CpeICTBA U3MEPECHHUS?

el N

o1

JlaGoparopnasi pabora Ne 5
N3mepenne MHIYKTUBHOCTH KOCBEHHBIM METOIOM
Lens paboTel: OCBOUTH METOAMKY M3MEPEHUs MHIYKTUBHOCTH KOCBEHHBIM
METOJIOM.



HopmaruBHnas 6a3a:
1. PMI' 29-2013 «I'CH. MetpoJiorusi. OCHOBHbIe TEPMHHBI M OINpeeJie-
HUS»
2. MegepanbHblii 3ak0H 0T 26.06.2008 N 102-®3 (pen. ot 13.07.2015) "O6
o0ecre4yeHNH eJUHCTBA U3MepeHuit"
TepMUHBI ¥ ONIpeIEIICHUS:
1. Metoauka (MeT0a) M3MEPEHHUH - COBOKYITHOCTh KOHKPETHO OIMCAHHBIX
olnepanuii, BEIIOJHEHNE KOTOPBIX 00ECTIEUNBAET MOJYyUYEHUE PEYIIBTATOB U3MEpPE-
HUM C YCTaHOBJICHHBIMH IOKa3aTEIIMUA TOYHOCTH

2.  IIpsamoe n3mepenmue - Mizmepenue, mpu KOTOPOM UCKOMOE 3HaYCHHE BEIH-
YUHBI [TOJIy4at0T HEMOCPEICTBEHHO OT CPEACTBA U3MEPEHNUN.
3. KocBennoe nuzmepenue - Msmepenune, npu KOTOPOM UCKOMOE 3HAYEHNE

BEJIMYMHBI ONPEICIIAIOT HA OCHOBAHUH PE3YJIbTATOB NPSIMBIX U3MEPEHHUI
JIPYTUX BEJIMYUH, QYHKIIMOHAIBHO CBSI3aHHBIX C HICKOMOW BEJIMYUHOM.
IIpu6opsl u uHCTPpYMEHTHI: 1. Crenn JICO-2

2. BompT™eTtp

3. Ammepmetp

Teoperrnueckas 4acTh.

JIro0oe u3MepeHue JOKHO TPOUCXOIUTh COTJIACHO METOJIMKE U3MepeHuil. B
cllydae, €CJIM U3MEPEHUE BXOIUT B cepy rocyIapCTBEHHOIO PEryJupoBaHus odec-
MEYEHUsI €IMHCTBA M3MEPEHUN, TO METOJMKA JOJDKHA ObITh aTTECTOBAHHOM B ak-
KPEJIUTOBAHHON B COOTBETCTBUU C JECHUCTBYIOIIUM 3aKOHOJATEIHLCTBOM PETMOHAIb-
HOM LeHTpe meTposiorun, UIT wnu rop.mmue. B nHOM cityyae MeToanka U3MepeHun
JOJDKHA OBITh pa3paboTaHa METPOJIOTUYECKON CITy>KOOW MPEANpUsTUS U YTBEPXKIe-
Ha IJIaBHBIM WH>KEHEPOM.

TepMuH npsiMO€ U3MEPEHHE BO3HUK KaK MPOTHUBOIMOJIONKHBIA TEPMHUHY KOC-
BeHHOE u3mepeHue. CTporo roBopsi, U3MEpeHUe BCeraa MpsMoe U pacCMaTpUBAETCS
KaK CPAaBHEHUE BEJIMYUHBI C €€ €AUHULICH WM MKAIOW. B 3TOM citydae nyunie npu-
MEHSTh TEPMUH MPSAMOUA METOI U3MEPEHNU.

He Bcerma yaa€rcst u3aMepuTh BEIMYUMHY NPSMBIM METOAOM IO CaMbIM pa3-
HBIM MPUYHUHAM: HET HEOOXOJAMMOTO CPEJCTBA U3MEPEHUSI B HAJTUYUH, MIPSIMOE H3-
MEpPEHUE HEBO3MOXKHO IO TEXHOJIOTUYECKMM MPUYMHAM WJIA CBA3aHO C OMNACHO-
CTBIO JIJIs )KU3HU U 3I0POBbSI, WJIU UHBIC TPUYHHBI.

Torma m UCHONB3YIOT KOCBEHHOE M3MepeHue. Hampumep, B Lensx guarHo-
CTUKA OOMOTOK JBUTATENeH, TpaHCc(HOpMaTOpPOB, KATYIIEK BO3MOKHO MPUMEHHTH
M3MEPEHUE UHITYKTUBHOCTHA KOCBEHHBIM METOJIOM.

Xona paboThl.

1. O3HaKOMUTBCS CO CXEMOW YCTaHOBKHU
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Puc.1. Cxema 3kcriepMEHTaIbHON YCTaHOBKH.
2. CoOpaTh IKCIIEPUMEHTAIBHYIO CXEMY.
3. CHATBH NOKa3aHUA HaIIPsSKCHUA, TOKA U 3aHCCTH UX B Ta6HI/IHy Nel.

4. OnpeaenuTh MOJHOE COMPOTUBIICHUE 1IETTH U 3aHECTH UX B TaOiMIry Nel:
U

Z==
|

5. PaccunthiBaeM MHIYKTUBHOCTH KaTYUIKHA U 3aHOCUM B TaOnuiry Nel:

L=L1xJz2-R?

@

rae O - AaHO B ITACIOPTC MJIM HA HIWJIbAUKE U3MCPACMOI'O 00BEKTa

Taobmuua Ne 1.

Jlano H3mepenus Pacuérnbpie naHHnle
® Ul R1 Z L
1300 90,00

o0 E

KoHTpoJIbHBIE BOIIPOCHI:

JlaTh onpeneneHrne TEpMUHY «METOJIMKA U3MEPEHUI»
JlaTh onpeneneHrne TEpMUHY «IIPSIMOE U3MEPEHUE

JlaTh onpenenenrne TEpMUHY «KOCBEHHOE U3MEPEHUE
B kakux ciiygasix He0oO0X0ouMa aTTecTalusi MeTOJUK U3MEPECHUI?
KTo nMeeT npaBo arTecToOBaTh METOJUKY U3MEPECHUI?

Kpurepuu oueHku 1a00paTOpHBIX padoT

[Tpu moAroTOBKE K JIAOOpaTOPHOU paboTe MO TUCITUTUTHHE «DICKTPOTEXHH-
yeckue u3Mepenus» B (3 cemectpe - 0uHOM Gopmbl 0OyueHus, B9 cemectpe —

3a049HOM (POpMBI O0yUEHHUS), CTYJEHT JOJHKEH BBIMIOJHUTH CJICIYIONTNE BUIBI pa-

0OT:
MunumaabHbId | MakcuMAaJIbHBIN
Buabi pador
oaJ oaJ
CamocTosiTenpbHass TpopadOTKa TEOPETH-
YECKOro MaTepuayia K JIabopaTopHOU pa- 3 5
oote
O3HAaKOMJICHHE C YCTaHOBKOM, IPHOOPOM,
METOJMKOM BBITIOJIHEHUSI J1abOpaTOpHOU 3 5
paboThI
BreimonneHne HE0OXOIUMOIO  AKCIEpPH- 4 6




MEHTa
O6paboTKka pe3yiabTaTOB MCCIEAOBAHUA, 4 7
OCTpOeHUE TpaduKOB
AHanu3 pe3ysbTaTOB UCCICIOBAHUS U BbI- 4 v
BOJI 110 paboTe

UTOIoO : 18 30

Taxkum obOpaszoMm, kaxmas jgabopaTopHasi paboTa OIICHHBAETCS MUHUMYM B 18
6anoB, makcumyM B 30 GamnoB. [locne BbIMIONHEHUSI BCeX pabOT pacCUUTHIBACTCS
UTOTOBBIN Ol MO TAHHOMY OIEHOYHOMY CPEJICTBY, Kak cpeaHee apupMeTndeckoe
110 BCEM JIa0OPaTOPHBIM padboTam.

HJ’ISI 3a049YHOI'0 OTACICHU .

MunumMajbHbId | MakcMMAJIbHBIA
Buabi pador
0an 0as

CamocrosiTenpbHas MPOpadOTKa TEOPETH-
YECKOT0 MaTepuayia K JIabopaTopHOU pa- 6 10
oote
O3HaKOMJIEHHE C YCTaHOBKOM, MpuOOpoM,
METOJMKON BBITIOJIHEHUS JIa0OpaTOPHOU 6 10
paboThI
BrinmonneHne HEOOXOIUMOIo  IKCHEpPHU- 3 12
MEHTa
O6paboTka pe3yiabTaTOB HCCIEA0OBaHU, 8 14
NOCTpOEHUE TpaduKoB
AHanu3 pe3ysIbTaToB UCCIIENOBAHUS U BbI- 8 14
BOJI 10 paboTe

UTOIoO : 36 60

Takum oOpaszoM, Kaxas jgabopaTtopHasi padoTa OLIECHUBAECTCSI MUHUMYM B 36
0anoB, makcumyM B 60 GamoB. Ilocne BbIMOMHEHUS BCeX padOT PacCUUTHIBACTCS
UTOTOBBIN 0T MO TAHHOMY OIIEHOYHOMY CPEJICTBY, Kak cpeaHee apudpmeTnyeckoe
10 BCEM JIa0OpaTOPHBIM paboTam.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OO IPKETHOTO 00pa30BaTEILHOTO YUPESKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTETY

Dakyromem no02omMosUmMenbHblll
Kagpeopa ITO0I11

VY4eOHBIM IIJIaHOM IO HampaBlieHUI0 MOAroToBKU 27.02.04 «ABTOMaTH3AIMS
CUCTEMBI YIPABJICHUSD ISl 0OYJAIOIIUXCSl OYHOU MPETyCMOTPEHO MPOBEICHUE Jia-
OOpaTOPHBIX 3aHATUN MO JUCIUILINHE «DIEKTPOTEXHUUYECKUE U3MEPEHUS .

JIaGopaTopHble 3aHATUS MO JUCUUIUIMHE MPOBOJATCS B CHEIMAIBHO 000pY-
JIOBaHHBIX JIA0OPATOPUSIX C IPUMEHEHUEM HEOOXOJUMBIX CPEICTB OOydeHHUs: Jabo-
patopHOro 000pyAOBaHUsA, 00PA3IOB AJIS UCCIECTOBAHHUMN, METOIUYECKUX TTOCOOUH.
[lenp mpoBeneHus: 1abOpaTOPHBIX PabOT - MPAKTHUECKOE OCBOCHHE TEOPETHUIECKUX
MIOJIO’KEHUH JICKIIMOHHOTO MaTepuana, a TakKe BhIpabOTKa CTyICHTaMU ONPE/IEIICH-
HBIX YMEHUH ¥ HABBIKOB CAMOCTOSITEIBHOTO IKCIIEPUMEHTHPOBAHUS.

TeCTI/IpOBaHI/Ie o JIMCIMIIIMHE

CnenuansHocTh: 27.02.04 ABTOMaTHYECKUE CUCTEMBI YIIPABICHUS

3adanusa OaA Npo6epKuU 3HAHUIL, YMEHUIl U CPHopmuposanHocmu Komne-
menyuu

1) Tecmoevie 3a0anus omKpovimMo20 muna.

1. CKOJIBKO OCHOBHBIX €IMHUII BeTU4HH B cucteme CU?

2. Kak Ha3pIBaeTcs MoApasziesl METPOJIOTHH, BKIIOYAIOIIUNA B ce0sl COBOKYII-
HOCTh HOPM U MpaBuUJI, HAIIPABJICHHBIX HA OOECIIEUEHUE €AMHCTBA U3MEPEHHM, KO-
TOPBIX BO3BOJSAT B PAHT MPABOBLIX HOPM, 00513aTEIIBHBIX IS BHITOJTHEHUSI.

3. Uto o3HavaeT TepmMuH «JloBepuTenbHas BEPOATHOCTH»?

2)Tecmogbie 3a0anus 3aKpovimo20 munda.

1. Kakum 3aKk0HOM perynupyercs oOecrieueHrne eIMHCTBa u3MepeHuii B PO
1.®enepanbhbliii 3akoH Ne 102

2.®enepanbHbiii 3aKkoH Ne 101

3.®enepanbhblii 3akoH Ne 100

4.DenepanbHbiii 3aKk0H Ne 103

Kuiroun 0TBEeTOB HA BONIPOCHI OTKPBHITOr0 THIIA
OK 1. IlonumaTh CyIIHOCTb M COLMAJbHYIO 3HAYUMOCTH CBOEH Oymyuiei
npodeccuu, MPOSIBJISITH K HEW YCTOWYUBBIA HHTEPEC

Ne Bompoca ‘ IIpaBWIBbHBIN OTBET ‘




1. 7

N

3akoHOOATEIbLHAS

3. JloBepuTenbHON BEPOSTHOCTHIO (JIOCTOBEPHOCTHIO) U3-
MEpEHUST Ha3bIBAETCS BEPOSTHOCTh TOTO, YTO UCTHHHOE
3HAUYCHHUC M3MEPSAEMOM BEJIUYHMHBI IOIANACT B JIAHHBIN
JIOBEPHUTEIILHBIN HHTEPBAJ, T.C. B 30HY.

Kuroum oTBeTOB Ha BONPOCHI 3AKPHITOT0 THIIA
OK 1. IlonumaTh CyIIHOCTh M COIMAJIBHYIO 3HAYUMOCTH CBOEH Oyayien
npodeccu, MPOSIBIIATh K HEM YCTOWYUBBINA HHTEPEC

Ne Bompoca [IpaBUIBHBIN OTBET

1. 1

3aoanua OnA NPoGepKU 3HAHUIL, YMEHUN U CHOPMUPOCAHHOCMU KOMNe-
menyuu

OK 2. Opzanu3zoevieamsb coOCMEEHHYI0 0€aAMeIbHOCHb, 8bIOUPAMb MUNO-
8ble MEeMOObL U CHOCOOBL 6LINOJIHEHUS NPOPECCUOHATIbHBIX 3a0al, OUECHUBAMb UX
Ippexmuenocmsv u Kauecmaeo.

1) Tecmoesvie 3a0anus omKkpvImozo munda.

1. Kakas moBepka cpecTBa U3MEPEHUsI MPOU3BOJIUTCSA 10 BBOJA €r0 B JKC-
IUTyaTalHnIo, MOCIE PEMOHTA WM BBO3a U3-3a TPAHULIBI?

2. K kakoMy TUIly OTHOCHUTCSI U3BMEPEHUE, TPU KOTOPOM HCKOMOE 3HAUCHUE
BEJIMYMHBI [TOJTYYalOT HEMOCPEACTBEHHO OT CPEICTBA U3MEPEHUM.

3. B kakux cimydasx HeoOXOAMMO MPOBOAUTH aTTECTALMIO METOJIUK HU3MEpe-
HUAN?

4. Kak mpou3BOIUTCS U3MEPEHUE COMPOTUBIICHUE H3OJSAIUU Tpex(dazHOro
nBurareias’

2) Tecmoebie 3a0anus 3aKpvimozo muna.

1. Uto nmoHnMaeTcs noJ U3MEPUTENBHOM 3a1aueii?

1.OkupaeMplii pe3ylbTaT U3MEPEHUM, BBINOJHEHHBINA C ONPEIEIECHHON TOY-
HOCTBIO

2.I'pynima MeponpuaTuii 1O OCYIIECTBICHUIO W3MEPEHHs] ¢ HEoOXO0IUMOM
TOYHOCTBIO

3.Pemenue 3a1a4u MO BHIYKCICHUIO HEONPEACIEHHOCTH U3MEPEHUI

4 PerieHue 3a71a4y 10 BBIYUCICHUIO TTOTPEITHOCTH U3MEPEHUMN

Ki110un 0TBeTOB Ha BONPOCHI OTKPHITOr0 THIIA
OK 2. OpranuzoBbiBaTh COOCTBEHHYIO JESATEIbHOCTb, BHIOMpPATh THIIOBBIE
METO/Ibl U CTIIOCOOBI BBHIMOTHEHUS MTPOPECCUOHANIBHBIX 33]1a4, OLIEHUBATh UX Y Pek-
TUBHOCTb U KaueCTBO.

Ne Bompoca \ [IpaBUIIBHBIN OTBET \




1. IlepBuunas

2. ATTecTanuio METOAWK TPOU3BOMAT B CIIydasX,
KOT/Ia M3MEPEHUST TPOU3BOAUTCS B cdepe rocy-
JTAPCTBEHHOTO PETYJIMPOBAHUS, M €CIH H3Mepe-
HUS TIPOU3BOAATCS KOCBEHHBIM METOJIOM. ATTe-
CTamusi METOIWK TPH TPSIMBIX H3MEpPCHHS HE
TpedyeTcs.

3. N3mepsieTcst CONpOTUBIIEHUE U30JIALIUA OOMOTOK
AJIEKTPOJIBUraTelIs IPU NOMOIIM TAaKOT'0 K€ MpHU-
O0opa — MeraoMMeTpa, KOTOPbI UMEET IUaIa3oH
BBICOKOTO COIIPOTUBIICHUS. 3aMep OCYIIECTBIIS-
eTCsl MEXIYy CaMUMHU OOMOTKaMHU M <«GeMIEN»
AIEKTPUYECKOr0 JBUTaTeNsi B MOMEHT IOJa4H
HanpsbkeHus B 500 nim 1000 BonbT.

Kiaroun orBeTOB Ha BOIIPOCHI 3aKPLITOI0 THUIIA
OK 2. OpFaHI/ISOBBIBaTB CO6CTBGHHYIO ACATCIbHOCTD, BLI6I/IpaTI> THUIIOBBIC
MCTOJbI U CITOCOOBI BBITTOJTHECHUS HpO(beCCI/IOHaJIBHBIX 3aJad, OUCHUBATHh UX 3(1)(1)61(-
TUBHOCTBb M Ka4CCTBO.

Ne Bompoca [IpaBUIIbHBIN OTBET

1. 1

3a0anua 0aa npoeepKu 3HAHUIL, YMEHUIl U CHopmMUposanHHocmu Komne-
meHyuu

OK 6. Pabomamv 6 Konnrekmuee u Komaunoe, IQppekmueno oouamnca c
KoJauiezamu, pyKo800Cmeom, HOmpeoumenimu.

1) Tecmoevie 3a0anusn omkpvimozo muna.

1. Kakomy TepMHHY COOTBETCTBYET CJIEIYIOIIEE OMPEACIICHHUE: «IPOIeaypa
MOATBEPIKICHUS COOTBETCTBUS CPEJICTB U3MEPCHUS YCTAaHOBJICHHBIM METPOJIOTHY C-
ckuM TpeboBaHusiM» corsiacHo ®3Nel102 «O6 obecrieueHNU eAMHCTBA U3MEPECHUIN

2. OnucaTh TPUHIIKIT ISUCTBUS METaOMMETpa ?
3. Jatb onpenenenue tepmuny «M3mepenue»

2) Tecmogvle 3a0anus 3aKpvimozo muna.

1. Kakoii crieruaiuct OTBETCTBEHEH 3a 00ecIeueHre eIMHCTBA N3MEPEHUI Ha
npeanpusiTun’?

1.I'naBHBII 3HEPreTHK

2.I'naBHBIN UHXXEHED

3.I'maBHBII METpPOJIOT

4.I'1aBHBIN MEXaHUK



K104 0TBEeTOB Ha BONPOCHI OTKPHITOr0 THIIA
OK 6. Pabortath B KOJUIEKTHBE M KOMaH e, 3P(HEKTUBHO OOIIATHCS ¢ KOJUIe-
raMu, pyKOBOJICTBOM, IIOTPEOUTEIISIMH

Ne Bompoca IIpaBUIBHBIN OTBET
1. IToBepka
2. IIpuHuun padoTbl METOMMETPAa OCHOBAaH Ha 3a-

koHe Oma: [=U/R, cuna Toka npsmMo mponopiuo-
HaJbHA HANPSHKEHUIO U O0OpaTHO MPOMOPIHUO-
HaJIbHAs CONIPOTUBJIEHUIO. Bo BpeMsI

TECTUPOBAHUSI HEOOXOIUMO HAWTH COMPOTHUBIIC-
aue: R=U/IL.

3. N3mepenue— 3T0 HaXOXAECHHE 3HAUEHUS (U3U-
YECKON BEJIMYHMHBI OMBITHBIM MyTEM C MOMOUIBIO
CHEelUalIbHBIX TEXHUYECKHX CpPEJICTB, Ha3bIBae-
MBIX cpeAcTBaMu H3MepeHuil. Ilomydaemas npu
TOM HH(OpMAaIUs Ha3bIBAETCS HW3MEPUTEIBHON
uHdopmaIuen.

K104 0TBeTOB Ha BONPOCHI 3aKPbITOr0 THIIA
OK 6. PabGortarh B KOJUIEKTUBE U KOMaHe, YPPEeKTUBHO 00IIATHCS C KOJLIE-
ramMu, pyKOBOJCTBOM, ITOTPEOUTEITIIMU

Ne Bompoca [IpaBUIBHBIN OTBET

1. 3

3adanusa OaA NpoeepKuU 3HAHUILL, YMEHUIl U CPHopmuposanHocmu Komne-
menyuu

OK 9 Opuenmuposamuca 6 ycnosusax 4acmoii CMeHbl MexXHo102Ull 8 npo-
geccuonanvhoil deasmenvHocmu.

1) Tecmoesbie 3a0anus omKpvImo2o mund.

1. Kak BeIUHCHSETCS HEONIPEACICHHOCTh ThNa A?

2. Yto sBISIETCA TEPMHUHOM K OIPEICIICHUIO «HEOTPUIIATEIbHBIN mapameTp,
XapAKTEPU3YIOLINN PACCEAHUE 3HAUCHUN BEJIMUUHBI, ITPUITMCHIBAEMBIX U3MEPIEMOU
BEJIMUYMHE HA OCHOBAaHUU U3MEPUTEIHLHON HH(DOPMALIIH.»

3. Kak Ha3piBaeTcst 0000IIeHHAs] XapaKTEPUCTHKA CPEACTB U3MEPEHHI, Ompe-
nensieMasi TpefesaMu JTIOMyCKAaeMbIX OCHOBHBIX W JIOMIOJTHUTEIBHBIX MOTPEITHO-
creii?

2) Tecmoguvle 3a0anus 3aKpvlimozo muna.
1. Ha xakom ¢enepanbHOM HHYOPMALIMOHHOM pecypce MyOTuKYIOTCS aKTy-



aJIbHbIII HOPMATHBHO-TIIPABOBbIE aKThl B 00JIaCTU OOECHEeYeHUs €AUHCTBA U3MeEpe-
HUH, pe3yJIbTaThl IOBEPOK U PEECTP CPEACTB U3MEPEHUI?

1. DI'YC «1ICM»

2. ®I'"C «I'ocyciyru»

3. ®I'1C «Apumun»

4. ®I'UC «llyn»

Ki110un 0TBeTOB Ha BONPOCHI OTKPBITOr0 THIIA
OK 9 OpueHTupoBaThCs B yCIOBUAX YACTOM CMEHBI TEXHOJOTUM B mpodec-
CUOHAJIbHOM JESITENbHOCTH.

Ne Bompoca [IpaBUIIbHBIN OTBET

1. Ouenka HeompeJeJeHHOCTH THHa A (Takxke u3-
BECTHAsI KAK CIIy4alHas OLECHKAa HEOMNPEACICHHOCTH
WU CTAaTUCTUYECKAash OIEHKAa HEOMpPEaeICHHOCTH)
HCIO0JIb3YeTCH ISl OLEHKH CJAYYailHbIX OIIMOOK U
Bapual0eJIbHOCTH B CEPHMHM M3MEpeHHH. OTOT THII
OLICHKM OCHOBAH Ha CTaTUCTUYECKUX METOJIaX, TAKMX
KaK aHajiu3 CTaHJApPTHBIX OTKJIOHEHWH, aHAJIU3 I10-
BTOPHBIX U3MEPEHUMN WIIA aHAJIN3 OCTATKOB.

N

HeomnpeneneHHocTh

3. Kitacc Tounoctu

Ki1104u 0TBETOB Ha BONPOCHI 3aKPBLITOr0 THIIA
OK 9 OpueHTupoBaThCs B yCIOBUAX YACTOM CMEHBI TEXHOJOTUH B mpodec-
CHOHAJIBHOM JI€ITEIbHOCTH.

Ne Bonpoca [IpaBUIIbHBIN OTBET

1. 3

3aoanusn ona nposeepku 3HAHUIL, YMEHUN U CHOPMUPOBAHHOCHU KOMHNe-
menyuu

IIK 1.1 Cocmagnamb cxemvl CReyuaiu3upoBaAHHvIX y3/108, 0J10K08, ycm-
POIICIG U cucmem agmomMamuiecko2o ynpaeieHus.

1) Tecmoevle 3a0anus omKpovIMoz20 muna.
1. OOBSCHUTH MPUHIUIT ICUCTBUS BOJIBTMETPA MAarHUTORJIEKTPUUECKON CHC-
TEMBI?

2. OOBACHUTD MPUHIUIT ACHCTBUS aMIIepMETPa JIEKTPOMArHUTHONU CUCTEMBI?

3. Kak B n3MepHUTENBHYIO LEMb MOAKIIOYAETCS aMIIepMeTp?



4. Kak B UBMEPUTEIIbHYIO LIETb MOJIKII0YAECTCS BOJIHTMETP?

5. 3akoHuMTe NpesIoKeHue: «BennunHa HOMUHAIBHOIO TOKa BTOPUYHOMN
0OMOTKHU TpaHC(OpMaTOpa TOKA COCTABIISIET A»

6. 3akoHuMTE IpenoxeHue: «BenMunHa HOMUHAJIBLHOTO HAIpPSDKEHHUS BTO-
pUYHON OOMOTKM HW3MEPHUTENILHOTO TpaHchopMaTopa HAMPSHKEHHUs] COCTaBISET
B»

7. Kakoe cpeicTBO n3MepeHus n300pakeHo Ha PUCYHKE?

8. Kakoe cpeacTBO u3zMepeHus: n300paxeHo Ha PUCYHKE?

Wh

9. Kak Ha3pIBaeTcs mpoueaypa 3aMEHbl HEMPEPHIBHOTO apryMeHTa OTpaHU-
YEeHHOW MOCJIEN0BATEIFHOCTHIO MTHOBEHHBIX 3HAUEHUN ?

10. /Iath onpeneneHne TEPMUHY «IIPOCICKUBAEMOCTH)

11. Kakoe cpencTBo nsmepeHus n300pakeHo Ha pUCYHKE?

12. Kak Ha3bpIBa€TCS CUTHAJI HEMPEPHIBHBIN BO BPEMEHHU MO YPOBHIO?

13. Kak Ha3piBaeTCsd yCTpPOMCTBO, CPAaBHUBAIOIIECE BEIWYMHBI AHAIOTOBBIX
CUTHAJIOB?

14. Ha xakoMm siBJIeHHHM OCHOBaHa paboTa TpaHchopMaTopa HaMpsHKEHUS ?
15. Ha xakoMm siBlIeHHHM OCHOBaHa paboTa ONTUYECKOTO TpaHchopmaropa To-

Ka?

2) Tecmosbie 3a0anus 3aKpvlmozo mund.



1. Kaxoil mpubop, U3 NEPEUUCIEHHBIX HUXKE, SBIAETCA CUYETUMKOM AIIEKTPO-
3HEeprumn?

1.M42300

2.Mepxkypuu 230

3.Catypu M1

4. 1111112011

2.Kakue TpeOOoBaHMS TMPEABSABISIOTCS K CPEICTBY HM3MEPEHHS, NpEIHA3HA-
YEeHHOMY K paboTe B cepe ToCyTapCTBEHHOTO PETYIHPOBAHUSA? (HECKObKO omeEe-
mos)

1.ITpuGop AomKeH OBITh 3aMUIIEH OT HECAHKIMOHMPOBAHHOTO BMEIIATEIb-
CTBa

2.I1pubop moikeH ObITH HE cTapiie S JieT

3.IIpubop nomxeH ObITH 00€3BpPEKEH U 00€33apakeH

4 .ITpubop noJKeH oTpadboTath roj 6€3 3ameyaHui

5.IIpubop nomxeH ObITh UCITPABEH

6.11pubop nomKeH ObITh B TOCPEECTPE CPEACTB U3MEPEHUN

7. 11pubop nosKeH ObITh TOBEPEH

3. Kakne XxapaKTEpUCTHKHA CPEACTB M3MEPEHHN OTHOCATCS K METPOJIOTHYe-
CKUM? (HECKOJIbKO 0meemos)

1. Macca

2. UyBCTBUTEIBHOCTD

3. MabapuTtsr

4. Knacc TouHOCTH

5. lnana3oH uzmepeHuit

6. CTouMOCTh

7. I'ucrepesuc

4. Kakue ¢pyHKuMHU crnocoOeH HCHoJHATh npubop yuéra «Mepkypuit 230»7?
(HeCKoIbKO 0meemos)
1. Yuér pacxona 351€eKTpOIHEPTUU
. Yuér pacxona remna
. U3mepenune cunbl TOKa
. U3mepenune HanpskeHus
. U3mepenue emMkocTH
. U3MepeHne NHIyKTUBHOCTH
. I3mepenune 4acToThl
. Usmepenne nobpoTHOCTH

01N DNk~ W

5. Kak Ha3pIBaeT yCTPOMCTBO Il mpeoOpazoBaHus IU(POBOro CUTHajIa B
aHaAJIOTOBBIN?

1. ALIT

2. ODHO3Y

3. YPII

4 ITAII



Kiarwo4uu oTBeTOB Ha BOIIPOCHI OTKPLITOI'O THIIA

IIK 1.1 CocTaBasiTb CXEMBbI CHEIUATN3UPOBAHHBIX Y3JIOB, OJIOKOB, YCTPOUCTB
Y CHCTEM aBTOMATUYECKOTO YIPABICHUS.

Ne Bompoca [IpaBUIBbHBIN OTBET

1. Marsauro3jieKTpu4ecKnii M3MepHuTelbHbIH NPUOOP
— 9TO SIEKTPOU3MEPUTENbHBIN Tpubop, pabota Ko-
TOPOr0O OCHOBaHa Ha B3aUMOJIECHCTBUM MarHUTHBIX
MOJIEW MOCTOSSHHOTO MarHuTa W MPOBOJHHMKA (KaTyul-
KH) C TOKOM.

OH CcIoyXdT I U3MEPEHUsl CHUJIbI TOKA, AJIEKTpHUe-
CKOTO HaIpsDKEHUS, CONMPOTHUBIICHUS M IPYTUX BEJIH-
YUH.

2. [IpyHIMD AEWCTBUS MarHUTORJIEKTPUYECKOTO ammep-
MeTpa OCHOBAH Ha TOM, YTO MOCTOSIHHOe MArHUTHOE
nojie W MNPOTEeKAKIHMiA 4Yepe3 OOMOTKM PaMKH
JJIEKTPUYECKUII TOK BBI3bIBAIOT BO3HUKHOBEHHE
KpyTsero Mmomenrta. [IpoTekanue 31eKTpOTOKa ve-
pe3 MpuOOp BBI3bIBAET ABMKEHHUE CTpenku. [locnennss
HETIOCPEACTBEHHO CBsi3aHa ¢ paMmkou. [loatomy yroi
MOBOPOTA CTPEIKU MPSMO MNPOMOPLHMOHATEH aMIUIH-
TyJ1€ U3MEPSIEMOT0 JIEKTPUUECKOT0 TOKA.

IlocnenoBaTensHO

[TapayutennbHO

5

100

Bartmerp

CyéTtuuk

©|o|~N|o|o| | w

Jluckpetnzanus

10. IIpociiexknBaeMoOCTb - CBOMCTBO 3TajOHA €IWHUIIBI
BEJIMYHUHBI WM CPEACTBA U3MEPECHUM, 3aKIH0YAIOIIEee-
Cs B JOKYMEHTAJIbHO MOATBEPKIACHHOM YCTaHOBJIEHUN
UX CBSI3U C TOCYJAapCTBEHHBIM MEPBUYHBIM 3TAJIOHOM
COOTBETCTBYIOIIEN €IMHULIBI BEIUYUHBI IOCPEICTBOM
CIIMYEHHS STAJOHOB €JWHUI] BEJIWYUH, MOBEPKHU, Ka-
JMOPOBKH CPEJICTB U3MEPEHUI.

11. Yacroromep

12. AHAITOrOBBIN

13. Kommnapatop

14, B ocHoBe paboTel TpaHchopMaTopa JEKHUT SIBJICHHE
AIEKTPOMArHUTHON MHAYKLHMH. DTO SBJICHHUE MPEIIIO-
JaraeT HAIMYHAE NIEPEMEHHOTO MAarHUTHOTO moJs. [
CO3JIaHHsI MATHUTHOTO TOJIS CIIYKUT MarHuTHas LENb.
[TosToMy OCHOBOH ycTpoiicTBa TpaHC-(hopMmaropa sB-
JSE€TCSI MAarHWTHAsl 1IENb, KOTOpAsh MPEIACTABISET W3




ce0s1 MAarHATOITPO-BOJI C DJIEKTPUUECKUMHI OOMOTKAMHU.

15. [Tpunuun u3mepeHus Toka ocHoBaH Ha 3Pdekre Da-
panesi — U3MEHEHHUH TIOCKOCTH TOJISIPU3AIAH JTUDIICK-
TPHKA, HAXOJSIIETOCS B AJIEKTPOMAarHUTHOM Toie. B
Ka4eCTBE YYBCTBUTEILHOTO 3JIEMEHTA HCIIOJIB3YEeTCS
OIITOBOJIOKHO, Yepe3 KOTOPBIA MpoITycKaeTcs Jiazep-
HBI JIyY.

Kiwouu oTBeTOB Ha BOIIPOCHI 3AKPLITOI0 THUIIA

[IK 1.1 CocTaBasTh CXeMbl CHIEUATU3UPOBAHHBIX Y3JI0B, OJIOKOB, YyCTPOIMCTB
Y CUCTEM aBTOMATHUYECKOTO YIPaBIICHUS.

Ne Bonpoca [IpaBUIIbHBIN OTBET

1

1,5,6,7

1,3,4,7

1
2.
3. 2,457
4
5

4

3aoanua OnA NPoOGEepPKU 3HAHUIL, YMEHU U CHOPMUPOCAHHOCMU KOMNe-
menyuu

IIK 1.2 Obecneuusamov eévinoiHeHue 3J1eKMpPo- U PAOUOMOHMANCHBIX pa-
0om INeKmMpPOHHO20 000PYO0BAHUA U CUCHEM ABMOMAMUYECKO20 YRPABICHUA.

1) Tecmoevie 3a0anus omKpovIMo20 muna.

1. Kak Ha3bIBaeTCs MOJKIIOYEHUE, IPU KOTOPOM MPUOOp yuyeTa MOoAKI0YaeT-
Csl K UI3MEPUTEIIBHOM CETH Yepe3 U3MEPUTENIbHBIC TPaHC(HOPMATOPHI?

2. Kak Ha3bIBA€TCA 4aCTh OTCUETHOTO YCTPOMCTBA CPEACTB MU3MEPEHUMU, CO-
nepkanias mkany (IIKajibl) U YCIOBHBIE 0003HAaYEHUs, HEOOXOUMBIC ISl OTCUH-
THIBaHUsI 3HAYCHUN U3MEPSIEMOU BEJIUYNHBL.

3. JlaTh olpeAesieHHe TEPMUHY «IaTUHK

2) Tecmogble 3a0anus 3aKpvlmozo muna.

1. TpancdopmaTop HANPSHKEHUS UCTIONIB3YETCS B CETAX BOJIBT.
1. JIo 1000 B

2. Cspimie 1000 B

3. Ceemie 100 B

4. 1o 0,4 xB

Ki1rouu 0TBETOB HA BOIIPOCHI OTKPHITOI0 THIIA
[IK 1.2 ObecneunBaTh BBINOJIHEHUE AJIEKTPO- U PATUOMOHTAXKHBIX PabOT



9JICKTPOHHOT'O 060py,Z[OBaHI/IH N CUCTEM aBTOMATHYCCKOI'O YIIPABJICHUSA

Ne Bompoca IIpaBUIIBHBIN OTBET

1. KocseHnHoe

2. [udepoOaat

3. JIaTYMK - 3TO YCTPOMCTBO, KOTOPOE BBIIAET BBIXOA-

HOM CHUTHaN C IeNbl0 OOHapyXeHUs (PU3MUECKOro
aBiieHus. B camMoM mMpokoM omnpeesieHUN TaTUYHK
- 3TO YCTPOMCTBO, MOJyJib, MAallIMHA WJIM MOJCHUCTE-
Ma, KOoTopasi OOHapyXMUBaeT COOBITHS WM HU3MEHE-
HUS B OKpYXalollel cpeie ¥ oTmpasiisieT uHpopma-
HUI0 HAa JIpYyIyl0  3JEKTPOHHMKY, 4YacTo Ha
KOMITBIOTEPHBIN IIPOLIECCOP.

Kiroun 0TBeTOB HA BONPOCHI 3aKPHITOT0 TUIIA
[IK 1.2 ObecneunBarh BBIMOJHEHUE JJIEKTPO- M PATUOMOHTAKHBIX pPadOT
AJIEKTPOHHOTO 000PY/IOBAHUS U CUCTEM aBTOMATHYECKOTO YIPABIICHUS

Ne Bonpoca [IpaBUIIbHBIN OTBET

1. 2

3aoanua 0na npoeepKu 3HAHUIL, YMEHUIl U chopmuposanHocmu Komne-
menyuu

IIK 1.3 Botnonnams pabomel no Hanaoke 31eKmpo- u paouoMoOHmaicHulx
Ppaoom 31eKmMpPOHHO20 000PYO0BAHUA U CUCHEM ABMOMAMUUECKO20 YRPAGICHUAL.

1) Tecmoevie 3a0anus omKpovimMo20 muna.

1.Pemmuts 3amauy. Beraucnuth kodddunuent tpanchopmaiuu Tpanchopma-
TOpa TOKAa, €CJIM HOMUHAJIBHBIN TOK mepBUYHON oOMOTKM paBeH 300 A, a HOMH-
HaJIbHBIA TOK BTOPUYHON 0OMOTKH 5 A.

2. Boruucaute ko3¢ duumeHt tpaHchopmaluu TpaHchopmaTopa Hampsike-
HUS, €CTTM HOMHUHAJIbHOE HaNpsbKeHue nepBuyHoil oOMoTku paBHo 10500 B, a Ho-
MUHaJbHOE HaNpsKeHne BTopuuHor oomoTku 100B.

3. Omucatps npuHOUN paboThl KaHana mepenaun gaanHeix PLC (Power Line
Communications)

4. Kakum o6Opazom crnenyer yctaHoBuTh CU co criemyroomum ycIoOBHO-
rpaduueckuM nzoopaxeHruem?

5. OOBACHUTH PA3HUILY MEXKIY IOTPEHIHOCTBIO» U «HEOIPEACIIEHHOCTHION
M3MEPEHUMN



6. Uro HCIIOJB3YCTCA AJIA CHUKCHUSA HAIIPSKCHUSA J0 O0e30macHBIX U y,Z[O6HBIX

JUISL UBMEPEHUST 3HAUCHU I ?

ma?

2) Tecmoewle 3a0anun 3aKpvinmo2o muna.
1. Kak 3ammumaercst cpecTBO U3MEPEHHS OT HECAHKIIMOHUPOBAHHOTO JTOCTY-

1. ITeuarsto OTK

2. T'omorpammoii

3. I[lnomOGoit

4. I'apaHTUHBIM TAJTOHOM

2. quy PaBHa CTaHAApTHAA CKOPOCTb oOMeHa JaHHBIMHU C CPCIACTBOM H3MC-

penus o unTepdeiicy RS485?

1.16 200
2.4 800
3. 115 200
4.9 600

Kuiroun 0TBEeTOB HAa BONIPOCHI OTKPHITOTO THIIA
[1K 1.3 BeimonaasaTs paboThl IO HANAJKE AJIEKTPO- U PATUOMOHTAXHBIX padoT

QJICKTPOHHOI'O O60py,Z[OBaHI/IH N CUCTCM aBTOMATHYCCKOI'O YIIPABJICHUAI.

Ne Bompoca [IpaBUIIbHBIN OTBET

1. 60

2. 105

3. Texunomoruss Power Line Communication

(PLC) pa3paborana Juis CHIIOBBIX 3JIEKTpPOCE-
teir HU3KOoro (180-400 B) m cpemnero (4—60
kB) HampspkeHus W MO CKOPOCTH TEPEChUIKU
JAHHBIX MOXET CIYXXUTh aJIbTePHATHUBOMN
Ethernet u xDSL. Cama o ce6e BO3MOXXHOCTb
nepeaaBaTh JaHHbIE TI0 CYIIECTBYIOIICH dJICK-
TPOTPOBOJIKE TMPEACTABISIET OOJBIION MPaKTU-
YECKHUM UHTEPEC.

4, ['opru3oHTaNBHO

[lorpemHocTh TpencTaBisgeT co0Ol Pa3HOCTh
MEXIY PE3yJbTaTOM €AUHUYHOTO U3MEPEHUSA U
WCTUHHBIM  KOJIMYECTBEHHO  OIPEIEICHHBIM
3HAYCHUEM OIpeneisieMon BeauyuHbl. [lo-
CKOJIbKY MCTUHHOE€ 3HAYEHUE BEJIUYMHBI TOYHO
HE MU3BECTHO, CJEAYET UTO TOYHO OIPEAECIUTH
MOTPELIHOCTD HEJb34.

HeonpeneneHHOCTh K€ TPENCTaBIACT U3 ceOs
MapameTp, XapakTEePU3YIOIIMK UHTEpBAl U3MeE-
PEHHI, B KOTOPOM OXXHMJACTCS MONaJaHHue pe-




3yJibTaTa KOJIMYCCTBCHHOI'O N3MCPCHUA.

6. Tpanchopmarop HanpsKEHUs

Kiroun 0TBeTOB HA BONPOCHI 3aKPHITOT0 TUIIA
[1K 1.3 BpinoaHsaTe paboThl IO HaNAJIKE AJIEKTPO- U PAJUOMOHTAXHBIX padoT
AJIEKTPOHHOTO 000PYIOBAHUSI U CUCTEM aBTOMATUYECKOTO YIPABIICHHUS.

No Bompoca [IpaBUIBHBIN OTBET
1. 3
2. 4

3aoanua 0na npoeepKu 3HAHUI, YMEHUU U CHOpMUPOBAHHOCMU KOMne-
menyuu

IIK 2.1 Boinoanamo padbomosl no 3Kchiayamayuu 31eKmpoOHHO20 000py0o-
6AHUA U cUCMEM ABMOMAMUYECKO20 YRPAGIAEHUS C YUEemOM Cheyu(uKu mexHo-
J102Uu4ecK020 npoyecca.

1) Tecmogvie 3a0anua OmKpvIMO20 Muna.

1. Pemuth 3amauy. Beraucnuth koadduimeHT Tpanchopmaiuu Tpanchopma-
TOpa TOKAa, €CJIM HOMUHAJBHBIN TOK MEpBUYHOM 0OMOTKHM paBeH 600 A, a HOMHU-
HaJbHBIA TOK BTOPUYHOM OOMOTKH 5 A.

2. Onucarb NPUHLHKI PAOOTHI BOJIOKOHHO-ONITUYECKON CBSI3U.

3. Kakoro tuna cucrema n3o0pakeHa Ha pUCYHKe?

A

2) Tecmoebvle 3a0anus 3aKpovimozo0 mund.

1. [l moBbllIeHUs JUarna3oHa U3MEPEHUN aMIepMeTpa UM BOJbTMETPA UC-
MOJIL3YETCS

1.AuayxTop

2.Konaeuncarop

3.T'ak

4 lynT

Kuirouu 0TBEeTOB HA BOIIPOCHI OTKPHITOI0 THIIA
[1IK 2.1 BpimoaHsaTe paboThl O 3KCIUTyaTalldy 3JIEKTPOHHOTO 000pYAOBaHUS
U CHUCTEM aBTOMATHYECKOI'O YIPABJIEHUS C YYETOM CIELM(PUKUA TEXHOJIOTHUYECKOTO

npoiecca.
Ne Bompoca [IpaBUIBHBIN OTBET
1. 120
2. HpuHOUN cucTeEMBI ONITHYECKON CBSA3U 3aKJIIOYACTCA B

Iepesaye CUrHanga 4depe3 ONTOBOJOKHO K YIAJEHHOMY
NpUEMHUKY. DJEKTPUUYSCKUN CUTHAN TpeoOpasyercs B
ONTUYECKHUI U B TAKOM BHUJIE MEPENAETCS HA PACCTOSHUE.
B npuémHOM ycTpoiicTBE OH OOpaTHO MEPEXOAUT B HC-




XOJTHYIO DJICKTPUUECKYIO (OopMy.

3. MarHuTo3aeKTpuyecKas

Kiroun 0TBeTOB HA BONPOCHI 3aKPHITOT0 TUIIA
[1IK 2.1 BpimonHsaTe paOoThl O 3KCIUTyaTalldU AJIEKTPOHHOTO 000pYAOBaHUS
U CHUCTEM aBTOMATHYECKOIO YIPAaBJICHUS C YUETOM CIEHU(PUKA TEXHOJIOTHUYECKOTO
npoiiecca.

Ne Bompoca [IpaBUIBbHBIN OTBET

1. 4

3a0anua 0aa npoeepKu 3HAHUIL, YMEHUIl U CcHopmuposanHocmu Komne-
menyuu

IIK 2.2 Konmpoauposamsv u anaiusuposamsv (QyHKUUOHUpOGAHUE napa-
Mempog cucmem 6 npouyecce IKCHIyamayuu.

1) Tecmoevie 3a0anus omkKpvimoz20 muna.
1. ITo xkakoMy TOKYMEHTY IIPOM3BOJUTCS MTOBEPKA CPE/ICTBA U3MEPEHUS?

2. B xakoii tun cur"ana npeodpasyet ALl BxonHo# curnan?

3. OOBACHUTHh MPUHLMI JEUCTBUS AIEKTPOHHOIO MpuOOpa ydé€ra 3IJIEKTPO-
sHeprumn?

3) Tecmogbvle 3a0anus 3aKpvimozo muna.

1. C xako¥l meproIMYHOCTHIO HYKHO MPOBOJUTH MOBEPKY CPE/ICTBA U3MEpe-
HUs?

1. Pa3 B mecsn

2. Pa3 BrOg

3. CornacHo MEXIIOBEPOUYHOMY HHTEPBAITY

4. CornacHO MEXKPEMOHTHOMY UHTEPBAILY

Kuiroun 0TBEeTOB HA BOIIPOCHI OTKPHITOT0 THIIA
[1IK 2.2 KoHTposupoBaTh U aHANU3UPOBaTh GYHKIIMOHUPOBAHUE NTAPAMETPOB
CUCTEM B IIPOLIECCE IKCILTyaTalUH.

Ne Bompoca [IpaBUIIBHBIN OTBET

1. I1o meToamke

2. Iudporoit

3. [IpuHUMn neucTBUS CUYETYMKOB OCHOBAH Ha

npeoOpa30BaHUM BXOJHBIX CHUTHAJIOB TOKa M
HanpspKeHUsT TpExa3HOM CeTH U3 aHaJIOrOBOTO
npe/cTaBiIeHusT B U(GPOBOE C MOMOIIBIO aHa-
noro-uudpoBoro npeodpazopatens (ALII). B
KayeCTBE JATYMKOB TOKA MCIIOJIB3YIOTCS TPaHC-




dbopMaTopsl TOKA, B Ka4e€CTBE JATYMKOB HAIPs-
JKCHUS - PE3UCTUBHBIC JICTIUTEIIH.

Kiroum oTBEeTOB HA BONIPOCHI 3AKPHITOI0 THIIA
[1K 2.2 KoHTpoaupoBaTh U aHATIM3UPOBATh (PYHKIIMOHUPOBAHUE MTAPAMETPOB
CUCTEM B IIPOLIECCE IKCILTyaTalUH.

No Bompoca [IpaBUIBbHBIN OTBET

1. 3

3aoanusa 0na npoeepKu 3HAHUI, YMEHUU U CHOpMUPOBAHHOCMU KOMne-
menyuu
1IK 2.3 Chumamo u anaau3uposams nOKA3aHus npuoopoe.

1) Tecmogvie 3a0anua omKpvimozo0 muna.

1. Pemuts 3agauy. Paccuntarh pacxop 371€KTPOIHEPTHH, €CIIH U3BECTHO, YTO
npeapayime mokasanus coctasisui 113, a rexkymue 126. [Ipu sTom npubop ydera
MOJKIIIOYEH uepe3 TpanchopMarop Toka ¢ kodpduimentom tpanchopmaruu 300/5

2. Pemmtp 3amauy. PaccumTtaTh pacxoja 3JI€KTPOIHEPruu Uisl Tpex(azHOTro
CUETYMKA JEKTPUUYECKON IHEPrUH MOJAKI0YeHHOro K cetu 10 kB uepe3 Tpancdop-
MaTopsl Toka ¢ koaddunuentom Tpanchopmanuu 40 u yepe3 TpaHchopMaTopsl Ha-
npsbkeHus: ¢ kodppumentom tpanchopmanuu 30, eciau TeKylee NoKa3aHue CUET-
ynka 8961, a npensiayniee nokasanue 8827,

3. latb onpenenenue Tepmuny «MuTepdeiicn?

2) Tecmoesbie 3a0anus 3aKpvimo2o mund.

1.B yeM uzmepsiercs u Kak 0003HavaeTcs cuia Toka?
1.Ammepsr - A

2.BonbThl - BT

3.Amrnepsl- Am

4.Kynonsl - K

Ki1roum oTBeTOB Ha BONPOCHI OTKPHITOI0 THUIIA
I1K 2.3 CHuMaTh ¥ aHAJIM3UPOBATH MOKA3aHUS IPUOOPOB.

Ne Bompoca [IpaBUIIBHBIN OTBET

1. 780

2. 160 800

3. HNHuTrepgeiic — 3TO COBOKYIIHOCTb CPEIACTB U

METOJIOB OOEeCTieueHus] B3aUMOACHCTBHS MEXKIY
anemeHTamu cucteMbl. UHTepdeiic 3anaér na-
paMeTpsbl, MPOUEAYPHl U XapaKTEPUCTUKHU B3au-
MozAecTBUsL 00BEKTOB cucteMbl. [loag Tepmu-
HOM  «MHTep(enc» TakkKe  IMOHUMAECTCS




KOMIUIEKC TPOIPAMMHBIX M  TEXHUYECKHUX
CPEICTB, IOCPEACTBOM KOTOPOrO OCYLIECTBIISA-
€TCsl B3aMMOJEHCTBHE YEJIOBEKa-olepaTopa C
BBIYMCIIUTEIBHBIMA CPEICTBAMU aBTOMAaTHU3H-
POBAaHHOW CHCTEMBI YIIPABICHUS B IIpouecce e€
(YHKIHOHUPOBAHMUS.

Kutroun 0TBeTOB Ha BONPOCHI 3aKPbITOr0 THIIA
I1K 2.3 CHuMaTh 1 aHAIM3MPOBATh OKA3aHMs PUOOPOB.

No Bompoca [IpaBUIBHBIN OTBET

1. 3

3a0anua 0aa npoeepKu 3HAHUIL, YMEHUIl U chopmuposanHocmu Komne-
meHyuu

IIK 3.1/luaznocmuposamo 3n1eKmpoHHOe 000py0osaHue u cucmemvl ae-
MOMamuuecKozo ynpaeieHusl.

1) Tecmoeoie 3a0anus omkpvimozo muna.

1. Yto ucnosb3yeTcss AJisl 3alllUThl CPEACTB U3MEPEHUI OT HECAHKIIMOHUPO-
BaHHOTO BMEIIATEIHCTBA B UX pabOTy?

2. Uto ucnonb3yercs AJis 3alUThl TPOrPAMMHOTO 00ECreYeHHs] CPEJICTB U3-
MEpEHUI OT HECAaHKIIMOHMPOBAHHOTO BMEIIATEILCTBA B UX pabOTy?

3. Uem paznuyaercst NOJyAyIUIEKCHBIN U TYTUIEKCHBIA BapHaHT UHTepdeiica
RS-485?

2) Tecmosvie 3a0anus 3aKpvimozo muna.

1. Kakue snexTponsmMepuTeNbHble TPUOOPH 00JIaTa0T CICAYIOIUMUA HE0C-
TaTKaMH: HU3KOM YyBCTBUTEIBLHOCTHIO K HAMPSHKEHUIO U HEPABHOMEPHYIO KTy ?

1. DnexTpoMarHuTHOM

2. MarauTosJIeKTpUIECKOM

3. UaayKiimoHHOM

4. IluHaMU4eCKOM

Kiitouu 0TBeTOB HA BONPOCHI OTKPHITOT0 THIIA
[1K 3.1 uarHoctupoBaTh 3JIEKTPOHHOE 000PYAOBaHUE U CUCTEMbI aBTOMATH-
YECKOI'0 YIPABJICHHUS.

Ne Bompoca [IpaBUIIBHBIN OTBET

1. [Tnomba

2. ITaponn

3. RS-485 — nmoayayniekcHblii unTepdeiic. B




ONpeNEIEHHBIA MOMEHT BPEMEHH JIMHUIO MOXKET
MCIIOJIb30BaTh TOJIBKO OJIMH NEPEAATUMK JUIS T1e-
penayu u Apyrov NpuEMHUK I MpuéMa 1H-
dbopmanuu. [Ipu pabote HECKOIBKUX AOOHEHTOB
pUEM U Iepeada uAayT 110 0YEPEIH, 110 OTHOU
rape IpoOBOJIOB C Pa3AcIeHUuEM 110 BpeMeHu. B
HEKOTOPBIX CeTHAX HCIOJIb3YIOT AYIJIEKCHBIN
MeTO/1 CBA3H, KOTOPbIM HA3BIBAIOT TAKKe
MOJTHOAYIIEKCHBIM. [Ipy 3TOM a0OHEHTHI Hc-
IIOJIB3YIOT KaHAJI CBSI3U OJJTHOBPEMEHHO.

Ku1roun oTBETOB HAa BONIPOCHI 3aKPbITOI0 THIIA
[1K 3.1/InarsoctupoBaTh 3JIEKTPOHHOE 00OPYAOBAaHUE U CHCTEMbI aBTOMATH-
YECKOI'O YIPABJICHHUS.

Ne Bompoca [IpaBunbHBIN OT-
BET

1. 1

3aoanua OnA NPoGepKU 3HAHUIL, YMEHUN U CHOPMUPOCAHHOCMU KOMNe-
menyuu

IIK 3.2 Ilpou3eo0ums pemoHm 31eKMPOHHO20 000PYO0BAHUA U CUCHIEM
aAgMoMamuyecKo20 ynpaeieHus.

1) Tecmoevie 3a0anus omKpvImMo20 mund.
1. I'ne B cueTumke COXpaHAIOTCSA PE3YIbTATHI U3MEPEHUSA?

2. JlaTh onpeniesiecHue TEPMUHY «CPEACTBO U3MEPEHUS»?

3. [IpuHiun AeiCTBUS KAaKOTO yCTPONCTBAa OCHOBAH siBJeHUH (oTodrdhdexra?

2) Tecmogble 3a0anus 3aKpvlmozo muna.

1. Kak Ha3bIBaeTcsa yCTpOMCTBO Jis MpeoOpa3oBaHus aHAJOTOBOTO CUTHANA B
dpoBoii?

1. IICII

2. TpancdopmaTop

3. ALII

4. YPII

Ki1rouu 0TBETOB HAa BOIIPOCHI OTKPHITOIO0 THIIA
[1K 3.2 [Ipou3BoauTh pEMOHT 3JEKTPOHHOTO OOOPYJOBAHMS U CUCTEM aBTO-
MAaTHYECKOTO YIIPABIICHHUS.



Ne Bompoca IIpaBUIIBHBIN OTBET

1. DHeproHe3aBucUMas NaMsiTh

2. CpeacrBo usmepenusi (CH) — 370 TeXHHMYECKOE
CPEICTBO WM COBOKYIHOCTb CPEJACTB, MpUMeE-
HSIOLEECs Ul OCYIIECTBICHUS H3MEpPEHUH U
oOnanaroniee HOPMHUPOBAHHBIMU METPOJIOrHYE-
CKUMHU  XapakTtepuctukamu. Ilpu  momoum
CPEICTB M3MepeHus (pusmueckas BEIUUYMHA MO-
’KET OBITh HE TOJILKO OOHAapyKE€Ha, HO U U3Mepe-
Ha.

3. doromarunk

Ki1roum oTBEeTOB HA BONIPOCHI 3AKPHITOI0 THUIIA
[1IK 3.2 IIpou3BoaAUTh PEMOHT 3JIEKTPOHHOTO 00OPYJOBaHUS U CUCTEM aBTO-
MAaTUYECKOTO YIIPABIICHHUS.

Ne Bonpoca [IpaBUIIbHBIN OTBET

1. 3

3aoanusn ona nposeepku 3HAHUI, YMEHUN U CHOPMUPOBAHHOCHU KOMHNe-
menyuu

IIK 3.3 QOobecneuusams mecmogyr) npoeepky, npoguiaxmuyuecKuii oc-
Momp, pezyiauposKy, mexHuueckoe oocayyicusanue u Hehoabuioll peMoHm Kom-
HbIOMEPHBIX U NEPUPEPUTIHBIX YCIPOTICME.

1) Tecmoevie 3a0anus omKpovimMo20 muna.
1. IleproIMYHOCTB MOBEPKU CPEACTB U3MEPEHUN YCTAHABIUBAET

2. Kakas ornecpanuda OCYHCCTBIIACTCA I IMOATBCPIKIACHUSA COOTBCTCTBUA
cpeacTtBa N3MCPCHUA YCTAHOBJICHHBIM MCTPOJIOTHMYCCKHUM XapaKTepI/ICTI/IKaM?

3. Jatb onpenenenue TepMuny «Mojiem»

2) Tecmogble 3a0anus 3aKpvimozo muna.

1. CornacHo kKakoMy JOKYMEHTY IIPOBOJUTCS TOBEPKA CPEICTBA UBMEPEHUS?
1. MHCTpYyKIIKA 110 IOBEPKE

2. TexHosornueckasi Kapra HOBEpKHU

3. [Ipeanucanue o nmoBepke

4. Meroauka noBepKu



Ki110un 0TBeTOB HAa BONPOCHI OTKPHITOr0 THIIA
[1IK 3.3 OOecneuynBaTh TECTOBYIO MPOBEPKY, MPO(PHUIAKTUYECKUN OCMOTP,
PEryJIMPOBKY, TEXHHUECKOE OOCTYKHMBAaHUE M HEOONBIION PEMOHT KOMITBIOTEPHBIX
U iepuepUitHbIX YCTPOMCTB.

Ne Bompoca IIpaBUIBHBIN OTBET

1. Poccranmapr

2. IToBepka

3. MogeM — 3TO MOAYJATOP U IEMOIYJIATOP CHT-

Hasa. YCTpOWCTBO NMpeAHa3HAuYEHO Uil peodpa-
30BaHUsl AHAJOTOBOTO CHUTHajda B HU(PPOBOM U
Haobopor. OHO He wmmeeT coOcTtBeHHOTO [P-
aJpeca — eMy NpPHUCBaUBAETCA aApec KOMIbIOTE-
pa WM JApPYroro JeBaiica, K KOTOPOMY OH TOJI-
Kimou€H. Kpome Toro, MomemM MOXET paboTaTh
TOJIBKO C OJJHUM YCTPONCTBOM-KIUEHTOM.

Kurouu oTBeTOB Ha BONPOCHI 3AKPHITOT0 THUIIA
[1K 3.3 OGecneunBarh TECTOBYIO TPOBEPKY, MPOPUIAKTUYECKUIM OCMOTP, pe-
T'YJIUPOBKY, TEXHUYECKOE OOCIIy)KMBaHUE U HEOOJBIION PEMOHT KOMITBIOTEPHBIX U
nepudepuitHbIX YCTPOMCTB.

Ne Bompoca [IpaBUIBHBIN OTBET

1. 4

Kpurepuu oieHKM TeCTUPOBAHUS

IIpu oLleHKE pe3yIbTaTOB BHIIOJIHEHHS TECTOBBIX 3a/1aHUI B paMKax JUCLHUI-
JUHBI «DIEKTPOTEXHUUECKUE U3MEPEHUS» UCTIOIB3YETCS PEUTUHIOBAsI CHCTEMA.
CornacHO peMTUHIOBOM CHUCTEME OLIEHKA Pe3yJIbTaTOB TECTUPOBAHUS (GOPMUPYET
TeKyInui peiTuar R ™

MaxkcnuMaabHOE 3HaYeHHE OIICHKU paBHO 720. TecT cunuTaercs MponIeHHBIM,
€CJIM CTYJICHT MOJIy4rJI 3a Hero He MmeHee — 18 6. OauH npaBUIbLHBINA OTBET Ha BO-
npoc craButcs 1 6asm.
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