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Ilepeuens kKomnemenyuil ¢ yKazanuem ypogHei ux popmuposanus

no nanpasnenuto noocomosku oaxanaspos 15.03.04 «Aemomamuzayus mexHoa02uiecKux npoueccos u nPOU3600Cmae)
IIpoghunv «Aémomamuszayus mexnHoaI02u1ecKUX RPOUEccos U NPOU3600CMey

Hnoexc Cooeprcanue Imanwt hopmuposanus Komnemenyuu
Komnemen KomMnemeHyuu (vkazamwv ece memwi uz PII/]) Haumenosanue
uu -
“ Jexyuu | Ilpaxmuueckue Jlabopamop Kypcoesoi OUEHOUHO20
3anamus, Hble npoexkm cpeocmea
aadopamopHbwlii 3anamus (paboma)
NPAKMUKym
OIIK-3 CIIOCOOHOCTBIO HCIOJIB30BaTh | Tema 1, He Tema 1, He IK3amen
COBpEMEHHBIE npedycmompeH npedycmompe
p Tema 2, pecy P Tema 2, pecy P Tecm,
nH(pOpMaLMOHHbBIE bl Hbl
TEXHOJIOTHH, TEXHHUKY, Temas, Temas3, pepepam,
acuemnasn
NPUKIAJHBIE  MPOIPAMMHEIC | Teyad, Temad p p
CpPEeACTBA MPU PEUICHUH 3a7ad paooma,
npoeCCHOHANTLHOM Temas, Konmponsnas
JCSTEIBHOCTH, Temab, pa60ma
Tema7,
Temas,
Tema 9,
Tema 10,
Tema 11
OIIK-5 CIIOCOOHOCTBIO  y4aCTBOBaTh B Temaé, He - He Ix3amen
pa3pa60TKe TEXHUYECKON n eo cMOompe npe@ycjnompe
JNOKYMEHTAIlMH, CBS3aHHOM ¢ Tema7 P yHbl P Hbl Konmponvnan
npodeccuoHaIBHOM paboma

ACATCIIBHOCTBIO




Ilepeuens oyenounvix cpeocme no oucyunaune MCC

QOunasa gpopma 0dyuenusn

Ouenounvle cpeocmea Kon-60 Min, 6annos Max, 6annoe
Jlabopamopnasa paboma 6 18 30
Peghepam * 1 (3) (10)
Tecmupoeanue 1 15 30
IK3amen 1 24 40
Hmoczo: 60 100

*Pedepar opopmisercs B cirydae HegoOopa 0aljIoB Ha JIOMYCK K ¢c/laue dK3aMeHa IIpu

MPOITYCKE 3aHATUI MO YBAXKUTEIHHOU MPUUYNHE.

Ouno-3aounas gpopma 00yuenus

Ouenounvle cpeocmea Kon-60 Min, 6annos Max, 6annos
Jlabopamopnasa paboma 6 18 30
Peghepam * 1 (3) (10)
Tecmuposanue 1 15 30
Ix3amen 1 24 40
Hmoczo: 60 100

3aounan gpopma odyuenusn

Ouenounvle cpeocmea Kon-60 Min, 6annos Max, 6annos
Jlabopamopnasa paboma 3 6 15
Koumponwvnuas paboma 1 10 15
Tecmuposanue 1 20 30
IK3amen 1 24 40
Hmozo: 60 100




Hokazamenu u Kpumepuu OueHusanus Komnemeuuuﬁ Cc onucanuém wKal oueéHueanusA

no nanpasnenuto noocomosku oaxanaspos 15.03.04 «Aemomamuzayusa mexnoai02uiecKux npoueccos u nPOU3600Cmae)
Ipogune «Asmomamuszauus mexHoI0ZULECKUX RPOUECCO8 U RPOU3BOOCHIE)

Hnoexc Cooeporcanue komnemenyuu Yposnu oceoenua komnemenyuu
Komnemenuyuu - - -
“ Ilopozoewiit Ilpoosunymeutii Ilpesocxoomuwtii
OIIK-3 CIIOCOOHOCTBIO UCIIOJIb30BaTh | 3HAHHE OCHOB 3HaHUE UH(OPMAIIMOHHBIX | YMEHHUE UCIOJIb30BaTh
COBpPEMEHHBIE UH(POPMAIMOHHBIE | HH(YOPMALIMOHHBIX TEXHOJIOTHH, TEXHUKHU U COBpPEMEHHBIC
TEXHOJIOTUH, TEXHHUKY, MPHUKIAHbIC | TEXHOIOTUI U TEXHUKU | MPHKIJIAJHBIX IPOrPAMMHBIX | HH(POPMAIIMOHHBIE TEXHOJIOIHH,
IIPOrpaMMHBIE CPEJCTBA MpPHU PELICHUU CpeACTB TEXHUKY, IPUKJIATHbIC
3a1a4 npodeccnoHaIbHON IporpaMMHBbIE CpeACTBa IpU
NeSITENIbHOCTH; peLIeHNH 3a]1a4 aBTOMaTH3alu1
TE€XHOJOTMYECKHUX IIPOLECCOB U
IIPOU3BOJICTB
OIIK-5 CIIOCOOHOCTBIO y4acTBOBaTh B | 3HaHWe TpeOOBaHUN U | TOTOBHOCTBIO PabOTATh C TOTOBHOCTBIO Y4aCTBOBATH B
pa3paboTke TEXHUYECKOH | COCTaBa TEXHUYECKOH | TEXHUYECKOM pa3paboTKe TEXHUUYECKON
JIOKYMEHTaluH, CBSI3aHHOM C | JOKyMEeHTaImen JTOKYMEHTaIeH JOKYMEHTAIIU!

poeCCHOHATILHON 1EATEIbHOCTBIO




HlIxana ouenusanus

Indposoe Bripaxenue B CaoBecHoe Kpurepum olileHKM HHAUKATOPOB JOCTHKeHUS NPU GopMe KOHTPOJIS:
BbIPa:KeHHE Oajiax: BhIpa;KeHHe IK3aMeH
5 87-100 OTnnyHO OrneHka «OTJIMYHOY» BBICTABIIAETCS CTYIEHTY, €CIIM TEOPETUUECKOE COJepkKaHUe Kypca OCBOEHO
(3auTeHo) MOJTHOCTBIO, 0e3 MpoOesIoB; MCYEpPIBIBAIOIIE, TTOCIEA0BATEIbHO, YETKO W JIOTUYECKU CTPOWHO
M3NIaraeT MaTepuai, CBOOOITHO CIIPABIIAETCS C 3aJadaMHd, BOMPOCAMH W JPYTUMHU BHIAMHU
MIPUMEHEHUs 3HAHWI;, UCIIONB3YEeT B OTBETE JOMOIHUTEIHHBIA MaTepHall BCE MPEAYCMOTPEHHEIE
HpOI‘paMMOI\/'I 3aJaHHus BBITIOJITHCHBI, KAYCCTBO WX BBIIIOJIHCHHA OLICHCHO YK CJIOM 621J'IJ'IOB, 6HI/I3KI/IM
K MaKkCHMaJbHOMY; aHAIIM3UPYET MOJYICHHBIE PE3YybTAThI; MPOSBISET CAMOCTOSTETFHOCT TIPH
BBITTOJIHEHUH 3a1aHHUI
4 74 - 86 Xopouio OlLleHKa «XOPOIIIO» BBICTABISAETCS CTYIACHTY, €CIIU TEOPETUUECKOE COACpKaHUE Kypca OCBOEHO
(3auteHo) MOJTHOCTBI0, HEOOXOAUMEBIC TMPAKTHUYECKHE KOMIIETCHIIMM B OCHOBHOM C(OPMHPOBAHBI, BCE
MPeTyCMOTPEHHBIE TporpaMMoll oOydeHHs y4eOHBIe 3aJaHUs BBITIONHEHBI, KAadeCTBO WX
BBITIOJTHEHHS IOCTATOYHO BhICOKOE. CTy/IEHT TBEPO 3HAET MaTepHall, TPAMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He I0MyCKas CYIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC.
3 60-73 YnoiaerBopuTenbHO |OIEHKA «YIOBICTBOPUTEIBHOY» BHICTABIISETCS CTYJCHTY, €CJIM TEOPETUIECKOE COACPKAHUE Kypca
(3aureHo) OCBOGHO YacTHYHO, HO mpoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, OOJIBIIUHCTBO
MIPeyCMOTPEHHBIX MTPOrPaMMOi 33JaHU BBITIOTHEHO, HO B HUX UMEIOTCS OIINOKY, TIPU OTBETE Ha
TOCTaBJICHHBIN BOIIPOC CTYACHT MOO0IyCKAa€T HETOYHOCTH, HEA0CTAaTOYHO IIpaBUJIbLHBIC
(hopMyITMpOBKH, HAONIOMAIOTCS HAPYMISHHs JIOTMYECKOW TMOCIENOBATEILHOCTH B H3JIOKCHHUU
MIPOrPaMMHOTO MaTepuaa.
2 Huxe 60 HeynosnerBopurensHo|OneHka «HEyI0BIETBOPUTENHEHOY BBICTABIISAETCS CTYACHTY, €CJIM OH HE 3HAaeT 3HAYNTEIHHON YacTh

(He 3auTeHo)

MPOTPaMMHOI'0 MaTepuana, JIOMyCKaeT CYIIECTBEHHbIE ONIMOKH, HEYBEPEHHO, C OOJBIIUMH
3aTpyIHEHHUSAMH BBINOJIHSAET PAKTHUECKHE pabOThl, HEOOXOAMMBIE MPAKTHYECKHE KOMIIETEHIINN
He cOpMHUPOBaHbI, OOJIBIIMHCTBO MPELyCMOTPEHHBIX MPOrPaMMOil 00y4eHHs YUeOHbBIX 3aJaHIH
HE BBITTOJIHEHO, KAY€CTBO MX BBIIMOJHEHHUS OIIEHEHO YHCIIOM 0ayIoB, OJM3KMM K MUHUMAIBHOMY




MunuctepcTBO 00pa3oBaHus U Hayku Poccuiickoii degepanuu

HukHexkaMcknii XMMHUKO-TEXHOJOTHYEeCKHA MHCTUTYT (puiiuan) deaepajbHOro rocyiapcTBeHHOro

010/1KeTHOT0 00pPa30BATEJBLHOI0 YUpekKIeHNs BhICIIero 00pa3oBaHust
«Ka3zaHckuil HAIMOHAJIBbHBIN UCCIEA0BATEIbCKHA TEXHOJOTNYECKHd YHUBEPCUTET»
Daxynomem ynpasieHus u asmomamuzayuu
Kageopa asmomamuzayuu mexnonro2uyeckux npoyeccos u npou3soo0cms
Hamnpasnenue noarorosku b1.6.19 «Metposiorus, cranaapTusamnys U cepTudukanus»
(akamemuueckuii OakazaBpuar)

[Tpodunn:_15.03.04 «ABTOMaTH3aINS TEXHOIOTMIECKHMX POIIECCOB U MPOU3BOJICTB (10 OTPACIISM)>»

Cemectp
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1.
. MeTposornueckre XxapakTepUCTUKH CPEJICTB U3MEPEHHSI.
13.
14.
15.

16.

17.

18.
19.

20.
21.
22.
23.
24.

2,3

Iloanbli cIMCOK BOIIPOCOB HA 3K3aMCH
10 AN CHUIIJINHC ((MeTpOJ'IOI‘I/ISI, CTaHdapTUu3alusa U CCpTI/I(l)I/IKaHI/ISI»

OCHOBHBIE IOHATHS U OIIPENEIECHUS METPOJIOTHH.

Cucrema CH.

Bunbl namepenui.

CpencrBa uaMepeHui.

[TorpemHocTy U3MEpEHU.

Knaccudukanus norpemHocTei.

OCHOBHBIE U TONIOJIHUTENBHBIE IOTPENTHOCTH.

[TorpemHoCcTh CPENCTB UBMEPEHUN U PE3YIBTATOB U3MEPEHUM.
AOcoitoTHas, OTHOCUTENbHAS U NpuBeneHHas norpemuocta CHU.

. IIoHATHA MOJOCHI MOTPEMIHOCTEN, pEaTbHOM 1 HOMUHAJIBHOW XapaKTEPUCTUK

CH.
AJIUTUBHBIE U MYJIbTUIUIMKATUBHBIE TOTPEIIHOCTH.

OCHOBBI METPOJIOTHYECKOTO OOECIIeYEHUSI.

HopmupoBaHnue METpoJIOTHUECKIX XapaKTEPUCTHK.

Memoowl HOpmuposanus nocpewHocmell CpeoCme UMepeHus: Npu YUcmo
MYybmMunauKamueHou nonoce noepewrocmeti CH.

Memoowl HOpMupoBanusi nocpewiHocmel cpeocms UMepeHusi npu  Yucmo
A0OUMUBHOU NOJIOCE NO2PEULHOCE.

Memoovl  HOpmupoganus — nocpewiHocmel — CpeOCm8  UBMEpeHus — npu
00HOBDEMEHHOM NPUCYMCMBUU KAK A0OUMUBHOU MAK U MYTbMUNIUKAMUBHOTU
COCMABIAIOUWUX.

CneyuanvHuvle (hopmynbl HOPMUPOBAHUS NOZPEULHOCTELL.

Kitacc Tounoctu cpeactB uzmepenuii. O003HaUCHHE Kilacca TOYHOCTH CPECTB
n3MepeHui. Pacuer morpemHocTv U3MEpUTEIBLHOIO KaHala.

W3meHeHne morpeniHoCTy CPEeICTB U3MEPEHUS BO BPeMs MX IKCILTyaTaIiu.

N3mepurtenbubie curHanbl. CUTHAIIBI U3MEPUTENBHON HH(DOpMAaIuy.

CBoiicTBa Cpe/ICTB U3MEPEHHI B CTATUYECKOM PEKHUME.

CH B 1TMHAMHYECKOM PEXXUME.

BeposiTHOCTHBIE OIIeHKH TTOTpenTHOCTH u3MepeHus. HeoOxomuMele cBeeHUS U3
TEOPUU BEPOSITHOCTH.



25. M3MepeHue IeKTPUYECKUX BEJIMYHH.

26. DNEKTPOMEXaHUYECKHUE TPUOOPHI.

27. 1lpubopbl MarHUTOINEKTPUIECKON CUCTEMBL. | a1b8aHoMempbi.

28. TIpubopbl 3JE€KTPOMAarHUTHOW CUCTEMBI.

29. Nndopmanmonno uzmeputenabubie cuctemsl (MNC).

30. [MoaroroBka U3MEPUTEILHOIO SKCIIEPUMEHTA U 00pabOoTKa pe3yIbTaTOB

U3MEpEHUSI.

31. [IpaBoBbIe OCHOBBI OO€ECIIEUEHUS EAMHCTBA U3MEPEHUN.

32.0OcHoBHble T0JI0kKEeHUS 3akoHAa PD «O6 obecrieyeHUN eIMHCTBA U3MEPEHUI.

33.CtpyKTypa ¥ PyHKIIUU METPOJOTUYECKOMN CITYKObI OpraHu3aIfil SIBISIOIUXCS
IOPUINYECKUMH JTULAMMU.

34. TepMuHsbl 1 onpeesieHne cranaaprusanuu. Llenu crannaptuzanuu. [TpuHImne!
CTaHAapTU3ALIH.

35. IIpaBoBbIE OCHOBBI CTaHJAPTU3ALIHH.

36. Hayunas 6a3a crannaptuzaiuu. [IpeanodutenbHblid ps yuces.

37. MexnynapoaHnasi opranu3zanus o cragaaptusanuu (MCO).

38. T'ocynapcTBeHHBIN KOHTPOJIb U HAA30P 32 COOJIIOACHUEM TPEOOBaHUI

roCyJapCTBEHHBIX CTaHAAPTOB.

39. OcHOBHbIE 1IN U OOBEKTHI CEPTUDUKAIUY.

40. TepMHHBI U OIPEJEIECHUS B 00JACTH CEPTU(PUKALIUY.

41. Cxembl U CUCTEMBI CepTUPUKAIINH.

42. OOs3aTenbHas cepTUPUKALINS.

43. JlobpoBosibHas cepTudukausi.

44. YcnoBusi OCYyLIIECTBIEHUS CEPTUPUKALIIH.

45. TlpaBuiia u nopsA0K npoBeaeHus cepruduranuu. CepTudukaius ycuyr.

Kputepuu onleHKH 3HAHUN CTYACHTOB HA DK3aMEHe,

36-40 OGamnoB (OIEHKA OTJMYHO) — CTYACHT Ha KaXJbld H3 TpPEX BOIMPOCOB
oOHapykuBaeT TIJyOOKOe 3HaHUWE TNPOrpaMMHOIO MaTepuana. YMeEeT CBOOOJHO
OPUEHTUPOBATBCS BO BceX Tpex Bompocax. OTBET MOJHBIA W TpaBWIbHBIA. CTyACHT
YBEPEHHO OTBEYAET Ha JOMOJHUTEIBHBIC BOIIPOCHI.

30-35 GaioB (OIieHKa XOPOII0) — CTYICHT OOHAPYKUBAET MOJIHOE 3HAHWE YIeOHOTO
MaTepuajia Ha BCE MPEIJIoKEHHbIE BOMPOchl. HO OTBETh HE apryMEeHTHPOBAaHbBI, HE
MOATBEPKACHBI TpuMepaMu. OTCYTCTBYET COOCTBEHHAsI TOUKA 3PEHUS, OTBETHl COMBUHBHI.

24-29 GaninoB (OLICHKA YAOBJETBOPUTEJIbLHO) — CTaBUTCA B TOM Ciy4yae, Korja B
OTBETaxX Ha MPEJIOKEHHBIE BOMTPOCHI IOITYCKAOTCs norpentHocty. [Ipu oTBeTe 00HApYKEHO
HE TIOJJHOE TIOHMMaHWE CTYACHTOM TeOpeTHYeckoro wmarepuana. OTBET HOCHT
MMOBEPXHOCTHBIN XapaKTep.

Menee 24 6amnoB (OlEHKAa HeyAOBJIETBOPHUTEIbHO) — HEMIOHUMAHHUE CTYJICHTOM
OCHOBHOTO COJIEpXaHUsl TEOPETUYECKOTO Marepualla M JONYIIEH psJl CYIIEeCTBEHHbIX
omn6ok. HabnronaeTcss MHOro HETOUHOCTEN.



MunucrepcrBo o0pa3oBanusi M Hayku Poccniickoii @enepanun
HuxHekaMCKUil XUMHUKO-TEXHOJIOTHYeCKUl HHCTUTYT (puima) ¢geaepajbHOro
roCy/1apCTBEHHOI0 OI0IKeTHOT0 00Pa30BaTeIbHOI0 YUpeK/IeHHUsI BbICIIEro 00pa3oBaHus
«Ka3zaHckuii HANMOHAJILHBIH UCCIIEA0BATENbCKUI TEXHOJOTMYECKH YHUBEPCUTET)

Daxynvmem ynpasieHus u asmomamusayuu
Kageopa asmomamuzayuu mexnonocuyeckux npoyeccos u npou3eoo0cms
Hanpasnenne mnoaroroBkun 15.03.04 «ABTOMarM3anmsi TEXHOJIOTHYECKUX IPOIECCOB U
Ipou3BOACTBY (OakaaBpuar)
bakanaBpckas mporpamma: «ABTOMAaTH3aIUs TEXHOJOTHYECKUX TPOIECCOB M IMPOU3BOJICTB (110
OTPaCIIIM)»
Cemectp 2,3

KoMmuiekT 3a1anuii 1Jis1 KOHTPOJIbHOMH padoThl (11 3204HOMH (POPpMbI 00yUeHMs1)
no nuctuiuinae b1.b.18 «Metponorus, cranaapTusanus u cepTuduKamms»

Ha 3a4et koHTposIbHOM paboThl IO Kypcy «MeTpoJiorus, CTaH1apTU3als U cepTUUKALIN
MUCHbMEHHO OTBETHTh Ha BOIPOCHI CBOEr0 BapHaHTa U PELIMTH 3a/1a4M U3 METOJANYECKUX yKa3aHUH
st 3a09HOU opmbl 00ydenus mo MCC.

BapuanT 3a1aHus 1o HoMepy B CIHCKE B JieKaHaTe.

BapuanTt Nel:
1. HudpoBeie  um3meputensHble  npubopsl.  [lorpemmHocTs  aHaIOroBO-IH(POBOTO
npeoOpa3oBaHusl.

2. JloGpoBombHast ceprudukanus. Jlate onpenenenue. Ykazarb cdepbl NpPUMEHEHHS.
HepeLH/ICJ'[I/ITI) MCEPBI, MIPUMCHACMBIC K HAPYIIUTCIIAM.

Bapuant Ne2:
1. CpexactBa u3MepeHUil, BUIbl CPEACTB H3MEPEHUs, MPUMEHSIEMBIX B 3JIEKTPOCHAOKEHUU
npennpusatuii (CH)

2. TlpaBoBble OCHOBBI OO€CTIEUeHHs €AMHCTBA U3MepeHUH. OCHOBHBIE MOJIOKEHUS 3aKOHOB PD
00 o0ecrnieueHnn eIMHCTBA U3MEPEHUII;

BapuanTt Ne3:
1. Merponoruyeckue xapakrepuctuku. [laiite um omnpenenenue u kinaccuduuupyire. Urto
3HaunuT «HopmupoBanne MX» U U1 4Ero OHO OCYIECTBIISAETCS.
2. Ilapamerpsl IepeMEHHBIX HANPSKEHUH, ITOIJIEKANUX KOHTPOIIIO.

Bapuant Ne4:
1. Knacc Tounoctu cpeacts usmepenuii. [laiite emy onpenenenue. /st yero ucnonb3yercs
KJacc ToyHOCTH. O603HaueHue kinacca ToyHocta CH.
2. TocynapcTBEeHHBII KOHTPOJIb U HAA30p 3a COOJIIOJICHHEM TpeOOBaHHUM rocyapCTBEHHBIX
CTaHJapTOB.

Bapwnant Ne5:
I. VI3MeHeHHe MOTPEeIIHOCTH CPEACTB M3MEPEHMS BO BpeMs MX 3KCIuTyaTalnuu. Onuimmre
npouecc. Bo3MoXHO 71 paccuuTaTh NOTPEIIHOCTD B PEASIbHBIX YCIOBHSIX IKCILTyaTalliH.
2. Pabora uudpoBbix wu3MepuTenbHBIX NpUOOpPoB. CTpykTypHas cxema. OcoOeHHOCTH
paboTHI.

Bapuant Neb6:
1. Crannaptuzanus. [IpaBoBbie OCHOBBI CTaHIAPTU3ALIUH.
2. AmnanoroBbie n3MepuTenbHbIe MPUOOpHl. BonbTmeTp. Cxema. [Ipunnumn neiicTBus.



Bapuant No7
1. Usmepenus. Buabl usmepenuii
2. Crpykrypa v QYHKIIUH METPOJOTUYECKON CITYKOBI OpraHU3aIni.

BapuanT Ne§:
1. ®usnyeckue BETUUMUHBI U LIKAIbl U3MEPEHUM.
2. AmnanoroBsle u3MepuTeNbHbIe IpuOOpsl. Amnepmerp. Cxema. [Ipuniun nelcTBus.

Bapuant Ne9:
1. W3mepenus. MeTtoasl n3mMepeHuil.
2. Cepruduxanus. OCHOBHBIC IIETH U 00BEKTHI CepTU(UKAUU

Bapuant Nel0:
1. Mexnynaponnas cucrema eaunun Sl. IIpumenenue B Mupe u crpane. OCHOBHbIE U
JIOTIOTHUTENbHBIE eAMHULIBI. KpaTHble U J0JIbHbIE BETUUUHBI.
2. TlonsTHe M MPUHLMIIBI TEXHUYECKOTO PETYIUPOBAHUS

Bapuant Nel 1:
1. OcHoOBBI 0OecrieyeHNs €IMHCTBA U3MEPEHHIA.
2. Cranpaptuzanus. Llenu crannapruzanuu. MeTobl cTaHAapTU3ALINY.

Bapuant Nel2:
1. TlorpemmHoctu. Kitaccudukamms morpemHocTe.
2. Cxewmsl u cuctemsbl cepTudukanuu. [Ipumenenue B Haielt cTpane u 3a pyoexxom. [Ipumepsr
CaMbIX PacIpOCTPAHEHHBIX CUCTEM.

Bapuant Nel3:
1. CnyuaiiHasg norpemHocTs. Metosl €€ uckiarodeHus(Kparko)
2. Cranppaptuzauusa. [late omnpenenenue. llepeuncnuTs W MOSCHUTH — IPUHLMIIBI
CTaHJapTU3aLUH.

Bapuant Nel4:
1. Cucremarnueckas NOTrpelIHOCTb. MeTOIbl €€ NCKIIIOUEHMUS.
2. IlpaBuna u nopsAOK NpOBENEHUS cepTU(UKALUU

Bapuant Nel5:
1. AHaJOroBble U3MEPUTEIbHBIC PUOOPHI.
2. OOGs3atenpHast ceptudukanug. [late onpeaeneHue. Yka3zaThb cdepbl NPUMEHEHUS.
[Tepeuncnuth Mepsbl, NPUMEHSIEMbIE K HAPYILIUTEISM.

Bapuant Nel6:
1. IlpaBuna 3anvcu U OKpYTJIEHUS PE3yNIbTaTa.
2. Cranppaptuzanus. Hayunas 06a3za cranpapTu3anuu (Kakue MareMaTHYecKHe U
MPAKTUYECKHE 3aKOHOMEPHOCTH TOJI0KEHBI B OCHOBY CTaHAApPTOB)

Bapuant Nel7:
1. Otanonsl. Xpanenue. [Ipumenenue. [lepenava enuHuI B CHCTEME 3TATOHOB.

2. Poib TEXHHUYECKOTO PEryJIMPOBaHUS B YCTPaHEHUHU 0apbepOB B MEKTyHAPOIHOM TOPTOBJIE.

Bapuant Nel8:



1. Teopernueckue ocHOBBI MeTposiorun. Onpenenenue. Hanpapinenus passutus. Biusinue Ha
CTaHJAapPTU3ALUIO U CepTUDHUKALIUIO.

2. IlonsTne wm3MepuTEIbHOM M WHOOPMAIMOHHO- M3MEPUTEIHHON cucteM. HasHaueHwue,
anropuTMsel paboTel. CTpyKTypHas cxema.

Bapuant Nel9:
1. TloHsiTHE MHOTOKpPAaTHOTO U3MepeHus. MI3MepuTenbHbIi SKCIIEPUMEHT.
AnropuT™Mbl 00pabOTKH MHOTOKPATHBIX U3MEPEHUH.
2. Texuuueckuil pernament. [lonsTre, GOpMbI IPUHATHSA, YCIOBUS IPUMEHEHUS. BUbI.

Bapuant Ne20:
1. TloHsATue 1OJIOCHI MOIPEHIHOCTEH, pealbHOW M HOMHUHAIBHOM xapakrtepuctuk CU.
ITorpemHOCTb CPEACTB U3MEPEHUM U PE3yIbTaTOB U3MEPEHUMN.
2. MexayHapoaHOe COTPYAHUYECTBO B 00JIACTH METPOJIOTHH.

Kputepumn ounenku
(B cooTBeTCcTBHU ¢ MOJ0keHUeM 0 BPC)

[Ipu oleHKE pe3ynbTAaTOB BBIMOJHEHUS KOHTPOJIBHOM paboThl B pamMKax TUCIUILIAHBI
b1.b.19 «Metposorus, ctangapTuzanus U cepTudukays UCIoib3yeTcsl peTUHTOBask CUCTEMA.

CornacHO peHTHHIOBOM cHCTEME OLIEHKA Pe3yJIbTaTOB BBINOJIHEHHS] KOHTPOJIbHOU pabOThI
dbopmupyeT Tekymui peutuHr R ™. MakcuMaabHOe 3HaYCHUE OIICHKH KOHTPOJIBHOM pabOThI paBHO
15 6. KonTponbHoil paboTa cuuTaeTcs CIaHHOM, eClIM CTYIEHT MOJIy4i 3a Hee He MmeHee — 10 6.

Kpurepuu onieHku npeacraBieHsl B Ta0JI.

Kpurepun onenkn KosmmuecrBo 6a/110B

[TpaBHIIBHOCTH OTOOPaKEHUS TEMBI 0-3
KoppeKkTHOCTb cocTaBiIeHuUs CXeM U OJI0K-CXeM 0-3
[TpubnmKEeHHOCTh OCBEIIaeMOro MaTepHaia K 03
CIEUAIBHOCTH

OpuruHanbHOCTh MOJa4u MaTepuaia 0-3
Odopmnenue oruera 0-2
CBOEBPEMEHHOCTb CJJaull KOHTPOJIbHOU paboThI 0-1
NTOI'O 0-15

MunucrepcTBo o6pazoBanus U Hayku Poccniickoii ®enepanun
Huxknexkamckuii XMMHMKO-TeXHOJIOrHYecKHii MHCTUTYT (puinan) genepaibLHOro
rocyJAapCcTBeHHOI0 0KIKeTHOI0 00pa30BaTeIbHOI0 YUpeXKIeHHUsI BbICIIEro 00pa3oBaHusi
«Ka3aHcKuil HAMOHAJILHBIN HCCJIE0BATENbCKHIl TEXHOJIOIMYeCKHMii YHUBEPCUTET»

Dakynemem ynpaeieHus u asmomamusayuu
Kadgheopa asmomamuzayuu mexnonozcuueckux npoyeccos u npouseoo0cms
Hanpasnenue noarorosku 15.03.04 «ABToOMaTH3aIMsl TEXHOIOTHYECKUX POIIECCOB U

IIPOU3BOJICTBY

KomnuiekT 1a0opaTopHbIX 3a1aHU
o mucruminge b1.5.19 «Merposaorus, crangapTU3anys U cepTUDUKALIAD)
Hay4uTh CTYyZI€eHTOB PEIICHUIO TPAKTUYECKUX 3a]1a4 MyTeM MPUMEHEHHsI CTICIIHATBHBIX TTPOTPaMM

00paboTKH JaHHBIX HA MpUMepe padboThl mporpamMmbl «Excely»




IpakTuyeckoe 3anaTue Nel Hanmucars nporpammy AJis1 pelieHus 3a1a4 M0 TemMe:
Tema: «®Pusnyeckas BenuunHa. Cucremsl enuHull @B; Bocnipoussenenue u nepegaya pa3mMepoB

®B; OcHoBbI TeOpuHU U3MepeHuil; OCHOBHBIE MOHATHUSA, CBSI3aHHBIE CO CPEICTBAMU U3MEPEHUIN
(C)»

33113'-[]/1 o TemMe: A6COJ’II-OTH35[, OTHOCHUTCIIbHAA U IPUBCACHHAA IIOI'PCHIHOCTD

3anaua 1. J[iuHa 1 mIMprUHA KOMHATHI, U3MEPEHHbBIE C TOYHOCTHIO 0 1 cM, paBHBI, a = 5,43 M
1 b = 3,82 M. OLeHUTH TIOTPENTHOCTH B ONpeIeeHNUH IIOMAIM KOMHATHL S = a*b = 20.7426 M2,

3anaua 2. [Ipu noBepke KOHIIEBOM MEphI JIMHBI HOMUHAIBHOTO pazMepa 100 MM mosrydeHo
3nagenue 100,0006 mm. Omnpenenuth aOCOTIOTHYIO U OTHOCUTEIbHBIE IIOTPEITHOCTH MEPHI.

3agmaya 3. TemmepaTypa B MacisiHOM TEpPMOCTaTe HU3MEPSETCs 0Opa3I[OBbIM MaJOYHBIM
CTEKJISTHHBIM TEPMOMETPOM U MOBEPSAEMBIM IaporazoBbiM TepMoMeTpoM. [lepsbrit mokazan 111 °C,
Bropoit 110 °C. Onpenennte UCTUHHOE (IEHCTBUTEIIBHOE) 3HAYEHUE TEMIIEPATYPhl, TOTPEITHOCTD
MOBEPSIEMOro Mpubopa, MOMpaBKy K €ro MOKa3aHUSM U OIEHUTE OTHOCUTEIBHYIO MOTPEHIHOCTh
TEPMOMETpA.

3anaua 4. HomunansHoe 3HaueHue BosbT™MeTpa 15B. [eiictBurensnoe 3nauenue 14B. Kiacce
touHocTH 1,0. Onpenenuts aOCOTOTHYIO MOTPEIIHOCTH Mprudopa.

HpaKTI/I‘{eCKOC 3anaTue Ne2 Hanucarthb NmporpaMmmy AJisl peui€cHUus 3aaa4 10 TeMeE:

Tema: «3akoHOMEpHOCTH (POPMHUPOBAHUS PE3YJIbTATa U3MEPEHUS, TOHITHE TIOTPEITHOCTH,
HMCTOYHHUKHU ITOIPELIHOCTEN

3agayu no reme:
[Toepka CU. IlonsiTue: abcotoTHAS MOTPEIIHOCTD, OTHOCUTENbHAS TOTPEIIHOCTh, IPUBEICHHAS
MIOTPEIIHOCTb, BapUaLusl.

3anaua 1
ITpu npoBepke TepmomeTpa ¢ auanazoHoM 160-250°C, knacc ToyHocTH 1.0, ycTaHOBIEHO, YTO Ha

BCEX OTMETKaxX IIKaJIbl MOTPEIIHOCTh U3MepeHus He npesbiimaeT +1,5°C. Onpenenure COOTBETCTBHUE
TEPMOMETPA K KJIACCY TOYHOCTH.

3anaua 2

[Tpu moBepke amriepMeTpa MOJTyIEHBI CISAYIONTNE PE3YIIbTAThI

a) Mmoka3aHusi 00pa3IoBOTO MpHdOopa 5 10 15 20 25
0) pu IpsSIMOM XO7Ie 49 9,7 14,9 20,2 25,3
B) TIpU 0OpaTHOM XOJ1€ 52 |10,1 15,5 20,3 25,7

Omnpenenure max BapualUi0 [OKa3aHUH U
norpentHocTH. OIEHUTE MPUTOHOCTh MTPUOOPa K IKCIUTyaTaIluH, €CJIM aMIIepMeTp UMeeT mKany 0-
30A, xiracc Tounocty 2.0

3anaua 3
KoHmenTpanus MeTaHa B TEXHOJOTHYECKOM TMPOIECCE M3MEPSETCS Ta30aHAIM3aTOPOM C

nuanazonoM uzMepenus (0-20) o6 u kmaccom TouHoctu 4. [Tpubop umeer BoixoaHoM curnan (0 - 5)
mA. OueHnuTh Tpees JOMYCTUMON a0COFOTHOM MOTPEIIHOCTH, TPUBEICHHOM TTO BXOIy ¥ BBIXOY
razoaHajan3aropa.

3agaua 4
PesynbraTom u3MepeHHuss MUKPO-TIEpEMEIICHUS U3MEPUTEIIEM C MPEACIIOM ITOTPENTHOCTH

+ (0,01x +1,0) MmxMm, mokazeiBaronuM 100MKM, sIBIIETCS:
100+ 2,0 MM



100 £ 0,5 mxm
100+ 1,01 MM
100+ 1,5 MM

3anaua S
[Ipu momaue Ha BX0J1 BOJIBTMETPA 00pa3iioBoro curaia 1B, ero mokazanus cocrasuio 0,95B.

[Torpeurnocts n3mepenus pasua: +0,05B; £+ 0,5%; -0,05B; +0,

IIpakTnyeckoe 3ansaTue Ne3

Tema: «IlousTHe MCTPOJIOTHYECKOI'O O6CCHC‘I€HI/I${; OpFaHI/ISaHI/IOHHHC, Hay4YHBIC 1 METOAUYCCKHE
OCHOBBI METPOJIOTHYECKOT'O obecreyeHus»

3agaum Ha OKpYIJIeHHe.

3apaua 1. PesynbraTr usmepenuit gaBnenus 1,0600 Ila, morpemHocTs pe3ynbTaTa U3MEPEHUM
J1=0,001 ITa. 3anumunTe pe3ynbTaT U3MEPEHUS JaBJIEHUS, OIb3YSICh IPaBUIaMH OKPYIJIEHUH.

3apaua 2. [lonp3ysach npaBuiamMu OKpPYIJIEHUS, 3alIUIINTE PEe3yJabTaThl u3mMepenuilt 148935 wm;
575,4555 m; 575,450 m; 575,55 m; 325,6798, ecnu iepBast U3 3aMEHIEMBIX [P SBIISIETCS MATOM MO
cueTy (cieBa Halpaso).

3agaua 3. Oxpyriure u3MepeHus A0 nepoi 3Havammen uudpsr 8,27; 0,0862; 857,3; 0,237;
0,00035; 43,5.

3a11atla 4. PGSYJ'IBTaT HU3MCPCHUS OKPYIJIUTH C TOYHOCTBIO «J0 NOTPCIIHOCTHU», T.C. ITIOCIICAHSA
3Haydalias umbpa AO0JIDKHA HAXOJUTHCS B TOM KE paspAac, 4TO U B IIOIPCIIHOCTH

243,871 £ 0,026
243,87 £ 2,6
1053 + 47

3agaua 5. Temnoxon paccuntad Ha 1000 maccaxupoB u 30 uneHoB koManfibl. Kaxnas
clracaTellbHas IUTIONKa MOKeT BMecTuTh 70 denoBek. Kakoe HauMeHbIIIee YMCIIO MITIOIOK JOIKHO
OBITh Ha TEIJIOXO0JE, YTOObI B Cliydae HEOOXOJMMOCTH B HUX MOXKHO OBLJIO Pa3MECTUTh BCEX
MacCakKUPOB U BCEX YJICHOB KOMaHIbI?

3agaya 6. B mauke 500 nuctoB Oymaru ¢opmata A4. 3a Henento B opuce pacxoayercs 800
nucToB. Kakoe HauMeHbIllee KOIMYECTBO Mayek OyMaru Hy>KHO KyIUTbh B opuc Ha 7 Helemb?

3agaua 7. BoabHOMY MPONHUCAHO JEKAPCTBO, KOTOpOE HYXHO muTh 1o 0,5 T 4 pa3a B 1eHb B
teueHue 16 gueid. B oxnoit ynmakoBke 10 Tabnerok nekapcrta mo 0,5 r. Kakoro HammeHslero
KOJIM4YECTBA YIIaKOBOK XBAaTUT HA BECh KypC JeueHus?

3agaya 8. Oxpyranuts uncno S = 20,7426 10 3Ha4alUX 3HAKOB.
IIpakTnueckoe 3ansaTne Ned Hanmcars nporpamMmy /Uisl pelieHus 3a1a4 M0 TeMe:

Tema: «[loHsITHE MHOTOKPATHOTO U3MEpPEHUs. AITOPUTMBI 00pabOTKM MHOTOKPATHBIX
HW3MEPEHUIN

33[[3"[1/[ Ha CUCTEMATUYCCKYIO NMOIPEHTHOCTD

3amaua 1.
[Ipu u3mMepeHnn HanpsKEHUsT BOJBTMETP mokasbiBaeT 36B. CpenHekBaapaTHYecKoe OTKIIOHEHUE
nokazanuii = 0.5B. IlorpenHocTs OT MOAKIIOUEHUS BOJIBTMETPA B ceTh = -1B. JloBepuTenbHbie
TPAHMIIBI TSI HKCTHHHOTO 3HAYCHUS TTAJICHUS HAMIPSHKEHUS ¢ BepoATHOCThIO P=0.95 (tp=1.96)
MO>KHO 3anucaTth ...35B U 37B, P=0.95

34 B U 36 B, P=0.95

36 B U 38 B, P=0.95



34 B U 38 B, tp=1.96

3amaua 2.
[Ipu mHOTOKpaTHOM M3MEpEeHUH JIMHBI L monydensl 3nadenus B mm: 30,2; 30,0; 30,4; 29,7; 30,3;
29,9; 30,2. YkaxuTe J10BEpUTEIbHBIC TPAaHUIIBI ICTUHHOTO 3HAYEHUS JUJIUHBI C BEPOATHOCTHIO P =
0,98 (tp=3.143) L=30.1 £ 0.3 mm; P =0.98
L=30.1+0.8 mm, tp=3.143
L=30.1+£0.2mm, P=0.98
L =30.0+0.3 mm, P =0.98
3agaua 3.
ITpu u3mepenuun TemnepaTypsl B IOMELIEHUU TepMoMeTp nokaspiBaeT 28 °C. [lorpemHuocTs
rpaayupoBku Tepmomerpa +0,05°C. CpegnekBaapaTuueckoe oTkiaoHeHue ¢ = 0,3 <C.
C BepositHOCTBIO 0,9973 (t, = 3) nOBEpUTENBHBIN UHTEPBAJ JJIsI HCTUHHOTO 3HAYCHUS
TEeMIIEpPaTyphl PaBEH ...

1. T=28.0£09°C ;t,=3
2.T=275+£09 C ;P=0.9973
3.T=285+0.8 °C ;P=0.9973
4.T=28.0£04°C ;P=0.9973
3agaua 4.

Pe3ynbraThl MHOrOKpaTHOTO B3BEIIMBaHU rpy3a (Kr.) cienyrommue: 1) 25,08; 2)25,03; 3)
25,02; 4)24,99; 5)25,03; 6)25,02; 7)24,99; 8)24,83.

CucreMaTuieckasi OrpenIHoCTh, BbI3BaHHAS HETOYHOCTHIO YCTAHOBKU BECOB, COCTABIIAET (-
0,05 xr)

Pesynbrar usmepeHus npu A0BepUTENbHOM BeposiTHOCTH P=0,95 (oTHOCUTENbHAS IHpUHA
JIOBEPUTEIILHOTO MHTEpBaJja t pu uucie creneHeit ceodoasl K=4 cocrasut t=2.776)
sanumercs kak: Q =25.05  Q=24.99 A =0.07

1. 24,73<Q<2525

2. 2487<Q<=<25.11

3. 2478<Q<253

4. 2492<Q<25.16 ;P=0.95
3agaua 5.

ITpu npoBepke aHaJIOrOBOTO BOJIBTMETPA C MOMOIIBIO U(PPOBOro, yCTAHABIUBAJIN HA IIKaJIe
nosepsieMoro nmpuodopa nokaszanue 10 B, u momyunnu psg madmonenunii: 10,50 B; 10,60 B; 10,30 B;
10,45 B; 10,75 B. Onpenennuts CUCTEMATUUECKYIO COCTABIISIONIYIO TOTPEMIHOCTH U3MEPEHHUS
aHaAJIOTOBOTO CPEACTBAa U3MEPEHUS.

IIpakTuyeckoe 3ansiTue NeS Hanmcarb nporpamMmy JJIl pellieHus1 3a/1a4 1o TeMe:

Tema «Ilonarue meTponoruueckoro odecreuenus; OpraHuzaloHHbIE, HAYYHbIE U METOAMYECKHE
OCHOBBI METPOJIOTHYECKOTO OOECTIEUEHU S

Kunacc Tounoctn

Tecr
CyeTunK IeKTpUUECKOi dHeprun Kiacca ToyHocTH 2,0 nmokasbiBaeT S00kBT1/uac. [Ipenen
JormyckaeMon abcomoTHOM norpemHocTy paseH: 1,0; 5; 10; 25 kBt/gac

3agaua 2
AmMIiepMeTp Kiacca, TOYHOCTU KOoToporo 1,5 ummeer koHeuHoe 3HaueHue mkainsl 300 MKA.
OnpenennTh Iuana3oH 3Ha4€HHUI TOKA, B KOTOPOM OTHOCUTENbHAS IOTPEIIHOCTD HE MPEBBICUT 5%



3amaua 3

MynbTUMETP TIPU U3MEPEHHUH DJIEKTPUUCCKON €MKOCTH Kjlacca TOYHOCTH 2/1 Ha auamasoHe 10
2mk® mokassiBaeT 0,8Mk®. [Ipenen qomyckaeMoil OTHOCUTEILHOM MOTPEIIHOCTH TPUOOpa paBeH:
3,5;3,0; 1,0; 2,0 %

3agaua 4

[Tpu moBepke omMMmeTpa Kiacca TOYHOCTH 2.5 B Touke mkanbl 50 OM. OOpa3uoBsiii pubop
nokazasn, Owm: 48,5; 48,0; 48,1; 47,9; 47,5, 47,8; 48,2. onpeneautrb TpaHUIbl CIydalHOU
COCTABJISIFOLIEH MOTPEUTHOCTH OMMETPa Mpu BeposATHOCTH 0,997, cUCTEMaTHYECKYIO COCTABIISIONIYIO
MOTPEIIHOCTH U COOTBETCTBYET JIM OTPEIIHOCTh Mprubopa ero K TOUHOCTH. ([{rHa mikans! npudbopa
cocTaBisieT 95MM, pazMep OJIHOTO JECJICHHS B TOUKE OTCYETa Moka3zanuil eHou 2 Om = 4 Mm).

3amaua 5
VYkaxute nopsakoBslii HoMep N MaHoMeTpa, obOecrieunBaromiero nsmepenne masiaeHus 100klla c
HAWBBICIIEH TOYHOCTBIO

K.T BepxHuii mpenei nsmepenus
1. 0,2 B okp.
2. 0,2/0,1
3. 0,5 Bokp. 200kI1a
4. 05
5. 1,0

IIpakTnyeckoe 3ansaTue Ne6-7

Tema: «[loHsTHE MHOTOKpAaTHOTO U3MepeHUs. AITOpUTMBI 00pabOTKH MHOTOKPATHBIX
HU3MEPEHUIN»

Hckarouenue rpyobix ommook.
1. Kpurepuit «Tpé€x curm».

2. Kpwurepuit Pomanosckoro.
3. Kpurepuii [lapmse.

4. Kpurepuii Jlukcona

3anaua 6.1

[Ipu narHOCTUPOBAHUH TOIIMBHON CHCTEMBI aBTOMOOWIISI PE3YJIbTAThl MSATH U3MEPEHUM pacxoja
TorMBa coctaBwin: 22, 24, 26, 28, 30 1 Ha 100 kM. [Tocneanuii pe3ynpTaT BHI3BIBAET COMHEHHE.
[IpoBepuTts no kputeprro POMaHOBCKOTO, HE SIBISETCS JIM OH TPOMAaXOM.

3anaua 6.2

bbio npoBeneHo NATh U3MEPEHUI HanpsbKeHUs B AekTpoceTd. [lomyyeHsl cienyronme JaHHbIE:
127,1; 127,2; 126,9; 127,6; 127,2 B. Pesynprar 127,6 B cymectBeHHO (Ha TIEPBBIA B3TJISN)
OTJIMYAETCS OT OCTaNbHBIX. [IpoBepUTH, HE ABIISAETCS I OH IPOMAXOM.

3agaua 6.3.

B HOpManbpHBIX yCIOBHSIX MONyUeH psia u3 msatu Habmoaenwit: 10,8 B; 10,5B; 9,25 B; 9,6B; 10,1
B. Onpenenuts pesynabrat uzmepenus oneHky CKO, pe3ynbTat u3MepeHus U JOBEPUTEIbHbBIN
WHTEpBaJ pe3yapTara usmepenus npu S = 0,95

n=4 =2,35n=5 ,=2,78

3agaua 6.4



3anumute pe3ynbrar B coorBeTcTBUM ¢ HM1317-86 pesynbrar n3mepeHus mpenplaylie 3anaqu,
€CJIM M3BECTHO, YTO CUCTEMATHYECKas MOrpeurtHocTh mpubdopa pasna 0,52B

3agaua 6.5
W3Becten pesyinbrar uzmepenus 15,32 B + 0,2 %, npu uncie Habmaroaenuit 11, Bepositnoctu 0,98 u
HOPMAJIbHBIX YCIIOBUSX.

Omnpenenute CKO pesynbratos nHabmonenui. (7, = 2,76).

3agada 6.6

[Ipunannexur nu pesynbrat HaOroaeHus 0,16 MB k psay u3z 14 nabmonenuii ¢ £ =0,95uB :- 0,14;
- 0,12; -0,1; -0,08; -0,06; -0,04; -0,02; 0,00; 0,02; 0,04; 0,06; 0,08; 0,10; 0,12. mpu(t,= 2,16) ?
3anaua 6.7

[Ipu u3mepeHnu Toka B HOPMaJIbHBIX YCIOBUAX IIPOBEACH Psil HAOMIOACHUN B MA:

10,07; 10,08; 10,10; 10,12; 10,15; 10,16; 10,17; 10,20; 10,40.

EcTb mogo3penue, 4To nocieqHuil pe3ynbTar COAEPKUT IPyOyIo MOrPEUIHOCTb.

3amga4da 6.8
Heranb Obuta u3MepeHa 6 pa3 u ObUTH MOJIYYEHBI CeAyIomue 3HaueHus B MMm: 3,8; 3,5; 3,9; 3.9;
3,4; 1,8. IIpoBepbTe nocieanee 3HaueHue no kpureputo [llopune.

3aga4da 6.9
bein nonmyuen cnenyrommii psan usmepennit nasnenuii B MlIla: 0,86; 0,83; 0,87; 0,84; 0,82; 0,95;
0,83; 0,85; 0,89; 0,88. SBnsiercs nu 0,95 rpy6doit ommbkoit?

3amga4a 6.10
[Ipu 3amepe TemiiepaTypbl Ha KOHTPOJIBHOM TapesKe Moixy4yeHsl 3HaueHus °C :
46; 48; 44; 38; 45; 47; 58; 44; 45; 43. IIpoBepuThb BCe JIM 3HAUCHUS MPUHAIICKAT JTAaHHOMY psTy?

IpakTuyeckoe 3anaTue Ne§-9 Hanucarb nporpammy 1Jisi pelieHusi 3a1a4 1o remMe:

Tema: «[loHsTHE MHOTOKpAaTHOTO U3MepeHUs. AITOpUTMBI 00pabOTKHM MHOTOKPATHBIX
HU3MEpPEHUI»

KocBenHble n3MepeHnsi NOrpeliHOCTH KOCBEHHBIX M3MepeHu i
3agava 1. DiekTprueckoe COPOTUBIIEHUE HArpy3KH onpeaensercs no 3akony Oma R = U/I. [Ipu
M3MEHEHUHU CUJIBI TOKA U HampshkeHus noiydens! 3Hadenust U =100+ 1B, 1=2+0,1 A.
Pe3synbrar namepeHus cienyer 3anucaTb B BUJE:

R=50,0£1,1 Om

R=48,0+ 10 Om

R=50,0+2,2 Om

R=50,0+3 Om

3agaua 2. B KOMIUIEKT pacxojgoMepa IMEPEeMEHHOro Iepenaaa AaBICHUS BXOASAT CyXKarollee
yCTpOHCTBO, AudMaHOMETp C mpeoOpa3oBaTeneM s JUCTAHIMOHHOW Mepeayd M BTOPUYHBIN
npubop. Onpenenure CKO norpenHoctb KOMIUIEKTa, €I MOTPENTHOCTh B HOMHHAJIE CYKAIOIIEro
ycTpoiicTBa paBHa 1,2%, MOTrpemIHOCTb AUCTAaHLIMOHHOM nepenadn paBHa 1,5%. Bropuunsii mpudop
uMeeT kiacc TouyHoctu 0,5

3anaua 3. Pe3ynbTaT KOCBEHHOTO U3MEPEHUS onpeaeisercs no Gpopmyie (cM. HUxe). AGCOIIOTHBIE
MOTPEMIHOCTH MPAMBIX U3MepeHuil coctaBiaoT Ax; =0.05; Ax>=0,08; HomuHanbHbIE 3HAYEHHUS X/
=10; x2=20. Haninmure opmyiny abCoMOTHON NOTPEIIHOCTU M pacCUUTANTE e€.

. m=x +x, Az = Ax; + Ax,;

2. m=3x-15x, Az =3Ax, —1,5Ax,;



3. m=2(x, +2x,) Az =2Ax, +4Ax,;

4. V=3x +x; Az =3Ax, +Ax, - Ax, ;
5. V=4x,—-x; Az =4Ax, — Ax, - Ax,;
6. V=x+2x, Az =2Ax, +2Ax, ;
7. m=4x, —x; Az = 4Ax, —2Ax,;
8. §=dx, +x, Az = 4Ax, +0,2Ax,;
9. S=x,+2x; Az = Ax, +6Ax,;
10. y=2x, —x; Az =2Ax, —4Ax,.

3anaua 4. [Ipu onpeneneHun pacxo1a KATOPUMETPUIECKAM PACX00MEPOM N3MEPEHNE MOIITHOCTH
HarpeBaresi IPOU3BOIMIOCH 0 TIOKAa3aHUsIM aMIIepMETpa u BOJIbTMETpa. [Ipubopbl HMEIOT Kilace
To9HOCTH 1.0 M COOTBETCTBEHHO, PAbOTAM B HOPMAJIBHBIX YCJIOBUSX M UMEIH COOTBETCTBEHHO
mkansl (0 —5) A u (0 —30) B. Homunaneusie 3nauenust [A=3.8 A, Ug=2.5 B. Ouenute abCOMOTHYIO
¥ OTHOCHUTEILHYIO MIOTPEITHOCTH C KOTOPBIMH IPOU3BOIUTCS U3MEPCHHE MOIIHOCTH.

Kpurepuu ounenku:
— 32 pelleHue MPAKTUYECKUX 3a7a4 MaKCUMalIbHO 25 0amioB, 1o 4 6aiia 3a KaKIylo TeMy
rtoc 1 6ann 3a akTuBHOCTh. MuHyc 1 0ai 3a Kak1yt0o HEBEPHO PEIICHHYIO 3aady.

Paspen aucuunimHbl KoanuyecrBo 6a/10B min/max
Jlabopamopnoe 3anamue 3 5
Bcezo 6 npakmuueckux 3anamuti HUmoeco: 18 30

Onenka | Onucanue

5 JleMOHCTpUpYeT NOJIHOE TOHMMaHKe MpobieMbl. Bee TpeboBaHus, NpeabsBIsieMbIE K
3a/IaHHUIO BBITIOJIHEHBI.

4 JleMOHCTpUpYyeT YacTUYHOE MTOHUMAaHKE MPOoOJIeMbl. bOJBIIMHCTBO TpeOOBaHUA,
MPEABSIBISEMBIX K 33JJaHUIO BBITTOJIHEHBI.

3 JlemoHCTpUpYyeT HEOOIBIIIOE TOHUMaHKE TTpo0IeMbl. MHOTHE TpeOOBaHU,
MPEABSIBISEMbIE K 33JJAaHUIO HE BBINOJHEHBI.

2 JlemoHCTpUpYyeT HeMOHNMaHue pooiembl. HeT orBeta. He ObIO MOMBITKY pemInTh
3a1auy

MunucrepcTBo o6pazoBanus U Hayku Poccuiickoii ®@enepanun
HuxHexkaMCKUii XMMHKO-TEXHOJOTHYeCKUH HHCTUTYT (puanai) geaepaabHOro
rocy1apCTBEHHOI0 0I0I2KETHOI0 00Pa30BATEIbHOI0 YYPEKICHHS BbICIIEro 00pa3oBaHust
«Ka3aHcKuil HAMOHAJILHBIN HCCJIEJ0BATENbCKHIl TEXHOJIOIMYeCKHii YHUBEPCUTET»

Daxyibmem ynpasieHus u dgmoMamu3ayuy
Kagedpa asmomamusayuu mexnono2uueckux npoyeccos u npou3eo0cms
Hamnpasnenne moarorosku 15.03.04 «ABTOMATH3AINSA TEXHOJOTHIECKUX MTPOIIECCOB W MPOU3BOJICTBY

KoMmieKT TeCcTOBBIX 3aJaHUM
o gucruiummbae 51.5.19 «Metposiorust, craHiapTu3anus U cepTUUKaIsy

Bapuant Nel

Yacts 1. 3axanne ¢ BLIOOPOM HECKOJbKHX BEPHLIX OTBETOB




sz I’lpeaﬂOcheHHblx s8Apuanmoe oneenoes 6bl6€pum€ HECKOJIbKO 6EPHbLX.

1.1. Pa3HOBUHOCTH METOAA CPABHEHUS C MEPOU:

a. HY1e801

b. KOHTaKTHBINA METOJl MU3MEHECHUI

c. METO/I BBEJIEHUA MOMPaBOK

d. METO/I HETIOCPEJICTBEHHOW OLIEHKU
e. Memoo zamewenus.

1.2. AGComIOTHAs IOTPEIIHOCTh CPECTBA H3MEPEHHS, OTPAHMYCHHASI BO BCEM JTUAITa30HE TIOCTOSIHHBIM, HE
3aBUCSIIUM OT TEKYIIETO 3HAUCHHUSI, IPECIIOM, HAa3bIBACTCSL. . .

A. Aooumuenoii

b. OtHOCUTENBHOM

B. A6comroTHO#

I'. MynbTUIIMKAaTUBHOMN

M. Ioepewnocmuio Hyns

1.3. 3mepeHneM Ha3bIBaeTCs COBOKYITHOCTh ONEpaluii 0 HaX0XK/IEHUIO 3HAUEHUS BEJINYNHBI

a. OKCHEPTHBIM METOJIOM

b C nomowvio cneyuanbHblX MeXHUYECKUx cpeocme
c. OnvimHuvim nymem

d MateMaTHYeCKUMU HCCIIEAOBaHUAMHI

1.4. 1514 IpoBEPKU CUCTEMBI HA YCTOMYHMBOCTh HA BXOJl CUCTEMBI ITOAAIOT:

a. Eounuunoe umnynocnoe 6o3oeticmaue
b AHaNoroBoe BO37ICHCTBHE

c. Eounuunoe cmynenuamoe 6o3oeticmaue
d. [udpoBoe Bo3nEHCTRHE.

1.5. YuacTHUKaMH CUCTEMBI CEPTHU(UKALIUH SBIISIFOTCS. . .
(yxasicume ne menee 08yx 8apuanmos):

a. 3aseumens

b. Opran 10 craHapTU3aIuu
c. HcnwitaTensHas mabopatopus
d. Opean no cepmuguxayuu

1.6. COCTaBJ’IﬂIOH_II/IG MOrpeurHoCTH, O6YCJ'IOBHCHHI>IC HECOBCPILICHCTBOM CPECACTB H3MCpeHHI7[Z

a. CyObeKkTuBHAs
b. MeTtoauueckas
c. Hucmpymenmanvhast
d. OUHAMUYECKAs]

1.7. Hanbomrsliee ¥ HaNMEHbIIICE 3HAUEHHE OTHOCUTEIIBHOM MOrpeIIHOCTU:

a. 0,1%
b. 2 mpomuIIe
c. 1%
d. 0,02
1.8. OcHOBHBIE (PU3NUECKIE BETUINHBI;
a. Cuna moka
b Jnuna
c. DNEKTPUYECKOE COMPOTUBIICHUC
d. Macca



e. DHeprus, paborta
f. Hapnenue.

1.9. TepmonnekTpuuecknii mpeodpazoBatensb (TIII) oTHOCHUTCS K ... MpeoOpa3oBaTeIIM

1. BBIIAIOIIUM CHTHAJI B BUJIC U3MECHEHUS COMTPOTUBIICHUS
2. 2eHepamopHbIM

3. ¢ 6bIXOOHBIM CUSHATIOM 8 8UOE 30C

4. mapaMeTpUICCKUM

1.10. Buasr n3MepuTeIbHBIX IPHOOPOB. ..
1. aHanoroBbie
2. yughposwvie
3. nedopmupyromye
4. mpuBeECHHBIE

1.Yacrtn II. 3aganue ¢ BLIOOPOM OJHOI0 BEPHOI'0 OTBETA

U3 npednosicennvix 8apuanmos omeemos gbloepume moabKo 00UH GePHbIL 6APUAHM

2.1. MeTOI[ CTaHaapTU3aluH, yCTaHaBJ'II/IBaIOHII/Iﬁ TUIIOBBIC KOHCTPYKTUBHBIC U TCXHOJIOT'MYCCKUEC PCIICHUA-

a. Knaccuduxarms
b. ArperatupoBaHue
c. Yuudukanus
d. Tunuzayus
2.2. CoBOKYIMHOCTH (DYHKITMOHATHHO M KOHCTPYKTUBHO OOBEIMHEHHBIX CPEJICTB U3MEPEHHUN U IPYTHX

YCTPOMCTB B OJTHOM MECTE JUIsl pAIl[HOHAIILHOTO PEIIeHHUS 3a7aui U3MEPEHNH WM KOHTPOJIS
Ha3bIBAIOT. ..

WHdopMamoHHO- BEIYUCIUTEIBHBIM KOMILJIEKCOM

N3meputenbHbiM IpUOOpPOM

N3mepurenbHol yCTaHOBKOM

&R0 o

Hupopmayuonno-uzmepumensvroii cucmemou

2.3.  Ilo cnocoly moiydeHus pe3ysibTaTta U3MEpeHus MOAPa3AeisIoT Ha .. .
a. Ipsmvie u Koceennvie
b KoHTakTHBIE 1 OECKOHTAKTHBIE
c. AOCOIIOTHBIE, TOTYCKOBBIE 1 OTHOCUTENbHBIC
d. Texuuueckue u 1abopaTopHbIE.

2.4. JloKyMEHT, yCTaHaBIMBAOLIUI IPABUIIA, PYKOBOSLINE PUHLUIIBI WIIK XapaKTEPUCTUKH
Pa3INYHBIX BUJOB JIEATEIbHOCTH UIIU UX PE3YJIbTATOB, HA3bIBAETCA ...

a. 3HAKOM COOTBETCTBHSA
b. Jluneusuedt mis cepruduKaiuu
c. HopmamusHvim Ooxymenmom
d. [exmaparmmeit
2.5. JIoKyMEHTaIIbHBIM MTOATBEPKACHUEM MTPU3HAHUS TOTO, YTO OPTraHU3aIUs IPABOMOYHO

OCYIIECTBISTh KOHKPETHBIN BUJ ACSITETLHOCTH, SBIISETCH ....
a. JlokyMeHTBl Ha UCTBITAHHE
b. [exiapupoBaHHE COOTBETCTBHSI
c. JIOKyMEHTHI MO CTaHJIApPTHU3AIUU
d.  Joxymenmsi, ymo opeaHu3ayus npouiia akKpeoumayuio.

1. Yacts I11. 3aganne HA VIOPSJTOYEHNE OTBETOB




Yemanoeume coomeemcmeue Meofcdy PA3PO3HEHHbIMU YACMAMU ymgepofcdenuﬂ

3.1. [TopsamoK BBITTOJHEHUS OCHOBHBIX 3TAIIOB MPOIIecca CEPTUPUKAINY (YKadicume nopsaoKo8bviil Homep OJist

8CeX 6ApPUARIMOB omeemos):

1. IIpunsarue pemenus mo cepTHUKAIN

OneHka COOTBETCTBUSI 00bEKTa cepTU(HUKAILIMN YCTAHOBICHHBIM TPEOOBAHHSIM

3. 3asBka Ha cepTH(HKAINIO ¥ MOATOTOBKA K Hel 00beKTa

Ananus PE3YIBbTATOBO LECHKU COOTBETCTBUA

3.3.  IIpuBeaure B cOOTBETCTBUE (PU3NUECKUE BETMUNHBI U N3MEPSIOIINE UX TPUOOPHIL:

A. YacToTaBpaieHus

1. Taxometp

b. CBeToBONMIIOTOK

2. MAaHOMETP

B. /laBnenue

3. BOJIBTMETP

I'. DnexkTpuyecKoeHapsHKEHUE

4. Tepmonapa

Temnepatypa

5. ¢oTopesucTop

3.3 . CocTaBbTE COOTBETCTBUE TUANA30HOB M A0COIOTHOM MOTPENIHOCTH H3MEPEHUH HANPSHKEHUS

BOJIBTMETPOM Kjlacca TOUHOCTH 4.0:

a. 0-50B 0,2B
b. 0-10B 0,4B
c. 0-50B 2,0B

d. 0-250B 10B
e. 0-1000B 40B

34. YKaXUTe COOTBETCTBHE MEXKTy (DYHKIIMAMH pejiesia METPOJIOTHH U €TI0 Ha3BaHUEM:

1. 3aHMMaIOLIUICS BOIPOCAMH TEOPHH U3MEPEHHS U peIICHHUEM
Hay4YHBIX 33/1a4

1. Teoperuueckas

2. 33HPIM3.IOH.[PIﬁCH PCHICHUECM 3aKOHOAATCI/IbHBI X3a4a4

2. 3akoHomaTenbHas

3. 3aHMMAOIHICS PEIICHHEM MPaKTUYSCKUX 3a1ad

3. Ilpukmamgaas

3.5. CocTaBbTE COOTBETCTBHE MEX/y IPUHIIUIIOM JIEHCTBHS H3MEPUTEIHLHOTO MTPeodpa3zoBaTens

" €0 Ha3BaHHUECM:

Ilon meiicTBrieM CHIIBI (JaBICHMS ) BBIAIOT HA BBIXO H3MEPHUTEITHHBII
CHUTHAJ 32 CYeT COOCTBEHHOW BHYTPEHHEN YHEPTUN U HE HYKIAIOTCS B
KaKUX-IM00 BHEIIHUX MCTOYHHUKAX

IIpe302n€eKTpUUECKUI

BHCIIHUX UCTOYHUKAX

CYeT COOCTBEHHOU BHYTpCHHCﬁ SHCPIrur U HC HYKAAKOTCs B KaKHX-TH00

IIpu HarpeBe BBLAAIOT HA BBIXOJ AIEKTPUUECKUI U3MEPUTEIIBHBIN CUTHAN 32 | TepMO3IEKTPUIECKUI

BXOJTHOU TIpeoOpa3yeMoil MeXaHHYECKOUN BETUYHUHEI (JaBICHUS )

OcHOBaH Ha H3MEHEHHH AIIEKTPHYECKOTO COMPOTHBIICHUS MO ICHCTBHEM TeH3z0pe3ncTUBHBINA

TEMIIEPATyPHI

OcHOBaH HAa U3MCHCHHH QJICKTPUYCCKOI'O COMTPOTUBJICHUA IO BIIMAHUCM TepMOpeBI/ICTI/IBHHﬁ




1.Yacte IV. 3aganus ¢ nponyckoM ()parMeHTa TeKCTA.

3anonnume nponyck

4.1. Bcerocymectyer OCHOBHBIX €IMHHWI] BEIUYHH

Ceunb
ILate
IIIecTs
Bocems

4.2. OpraH, IpOBOASIINIT TOATBEPKIEHHE COOTBETCTBHS, UMEET CTATyC vzt
Koncynstupyromero

[epBoro (mpousBoanTENS)

Tperbero

Broporo (motpebuTterst)

4.3. Cy1iecTBEHHBIM NPU3HAKOM 3TaJIOHA HE ABIACTCS
e BocnpouszBoguMocTb
e HeusmMeHHOCTh
e Cnu4aeMocTb
¢ KoHKYpeHTOCTIOCOOHOCTh

4.4. Cekynna B cucteMe CU sBnsercs eOUHULIEH
IIpousBonHOM

JlonbpHOM

JlomosHUTETLHOU

OcHoBHO¥I

4.5. Ha3bIBaeTCS BLIOOP ONTUMAIILHOTO YKCIIA PA3HOBUIHOCTEH MPOLYKIUH,
MIPOLIECCOB U YCIIYT, 3HAYCHUI UX apaMeTPOB U pa3MEPOB

Knaccudukarmeit

Yuaudukanuei

Wnenruduxanueit

ArperatupoBaHuemM

Bapuant Ne2

2.Yacth 1. 3ananue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

3 npedﬂoofceHHblx eapuanmoes omeemoes 6bl6€pum€ HECKOJIbKO 6EPHBIX.

1.1. Ilo MecTy B CTPYKTYypHOH CXeM€ N3MEPHUTEIHHOMN IeTH Pa3InyaroT H3MEepUTEIbHbIE Tpeodpa3zoBaTenn

1. nepsuunvie

2. npomedicymouHule
3. UHAUKATOpPHBIE

4. yrpaBJsIronmne

1.2. Ilpu onieHKe pealbHON MOTPEIIHOCTH U3MEPEHHS HEOOXOJUMO YUUTHIBATD:
a. Henp u3zmMepenus

b. Hncmpymenmanohyio cocmasiaouyo no2peutHocTu
Memoouueckyo cocmagiaowyro nocpeuHocmu
d. BenuunHy BO3MOXKHOTO W3MEHEHHUS HW3MEPSEMOW BEIUIMHBI

e. Cyovexmugnyo cocmasusiiouyio nopeuHoCmil.



1.3. K MeTposIorTnuecKkuM XapakTePUCTHKAM CPEACTB H3MEPEHUI OTHOCSTCS:

a.

N S S

XapaKkTepuCTUKU HaJCKHOCTU
Xapaxmepucmuku nozpewHocme
Xapaxmepucmuxku uzmepumenbHo2o Hpeobpa308aHus
DKCIUTyaTallMOHHBIEXapPaKTEPUCTUKHI
DProHOMHUYECKHe XapaKTEePUCTUKU.

1.4. HOpMaTI/IBHLIG OOKYMCHTDI, BXOAAIINUEC B KOMIIJICKT CPEACTB I/I3MCI)CHPII7IZ

o a0 o

Texanueckoe 3agaHne

TEXHUYECKUE YCIOBUS

KOHCTPYKTOPCKO- TEXHOJIOTHYECKasT JOKYMEHTAIHS
HOPMAMUHAsk 0OKYMEeHmMayus Ha Memoobl U CpedCcmea usmMepeHuil
PYKOBOOCHBO NO IKCHIYAMAYUL.

1.5. AKKpeauTanus OpraHoB MO0 CePTU(UKAIIMU U UCIIBITATENILHBIX JIA00OPATOPUN OCYILIECTRISICTCS Ha

OCHOBE TIPUHITAIIOB (yKaxcume He MeHee 08YX 8APUAHINOE):

a.

L

HenomyctuMocTs BHEOIOMKETHOTO (hPMHAHCHPOBAHUS

Komnemenmnocms u He3a8ucumocms 0peanos, 0cyujecmeisiomux akkpeoumayuro
JloOpOBOIBEHOCTB, OTKPBHITOCTh H JIOCTYITHOCTB ITPABUIT AKKPETUTAIIH
Obecneuennocms cospemMeHHbIM 000pY008aHuem

OOecrieueHne paBHBIX YCIOBHH JIMIIAM, TIPETEHIYIOMINM Ha MOJTyYSHNE aKKPEIUTalluH

1.6. OCHOBHBIMU €TUHUIIAMH CUCTEMBI (PM3UICCKUX BEIIMINH SBISIOTCS ...

1. BarT

2. memp
3. kunoepamm
4. IKOYIh

1.7. TTo MexayHApOAHON cHCTEME SIUHUI] (PU3MUECKUX BETUUMH CHUIIA U3MEPSIETCH ...

1. m/c

2. xe/(m-c?)
3. pan/c

4. Hvtomon

1.8. IlpucraBkamu SI nyst 0003HaUCHNS YBEIMYECHNS 3HAUCHUN (PU3NUECKUX BETUUUH SBIISIIOTCA ...

1. kuno
2. caHTH
3. meea
4. MUKpPO

1.9. Ilo mkase cpencTBa U3MEPEHUS ONPEEISIOT:

a. [lonocy mpomyckaeMbIx 4acToT
b Bepxnuii npeden noxazanuti

C. Bxonuoii umnenanc

d. Lleny Oenenus wxano

1.10. Dran 3asiBKM Ha cepTUHUKALMIO BKIIIOYAET. ..

1. evi60p opeana no cepmugpurayuu
2. nooauy 3as6Ku

3. MHCTICKITUOHHBIN KOHTPOJIb

4. pereHue Mo cepTHPUKAIIAN

2.Yactsh I1. 3a1anve ¢ BLIOOPOM 0JHOT'0 BEPHOI'0 OTBETA

U3 npeonosicennvix sapuanmos omeemos avibepume moibKo 0OUH 8EPHbIUL 8APUAHM



2.1. [Ipou3BoaHON (PU3NUECKON BETUUMHON SBJSCTCA...
Cuna cBera

KonuyectBo BemiecTBa

Mowmnocms

Bpems

/e s o

2.2 HcTuHHBIC 3HAYCHUS HN3MEPACMBIX (bHSI/I‘lCCKI/IX BCJIMYHH - 3TO...

o

[TpubnkeHHbIC OLICHKH 3HAYCHUI BEIMYUH, HAHICHHBIC OTIBITHBIM ITyTEM

b. 3nauenus, udeanvno ompadicaowiue c8oUCMEa OAHH020 0ObEKMA KAK KOIUYEeCMBEHHO, MAK U
KawecmeeHHo

c. CoBOKYITHOCTH OOJBIIOTO YHuCHa (PaKTOPOB, AEHCTBYIONINX HA MPOIIECC H3MEPEHUS

d. 3HaucHwMs, 3aBHCAIIKE OT METO/Ia U3MEPEHUS U TEXHUUCCKUX CPEICTB U3MEPEHUS

2.3. 3Hak C€, KOTOpBIM MapKHpPOBaHA MPOAYKIIMS, 0003HAYAET. ..
a. Cobnioodenue mpebosanuii oupexmue cmpan EC
b. CooTBeTcTBHE BCEM E€BPOICHCKHM CTaHIapTam
c. BpIcokoe KadecTBO MpPOLYKLUHU
d. DKOHOMHYHOCTH TIPH HCIIOJIH30BAHUU.
2.4. O06001menHas xapakTepucTrka cpeacTs usmepenuit (C1) maHHOTO THTIA, OTpeAesieMas
npeaenamMu AOMYyCKaeMOo MOrPEeIHOCTH, HAa3bIBACTCA. . .

KommnekcubiM nokazarenem kadectsa CU
NurerpanbupiM nokaszatenem kauectBa CU
Knaccom mounocmu
MeTposIornuecKonxapakTepUCTUKON

/an o

2.5. OCHOBHBIE TIOJIOKEHWSI, TSI W TPUHITUITBI TIOATBEPKACHUS COOTBETCTBUS NIPU CePTUHUKAITIU
YCTaHABIMBAIOTCS 3aKOHOM O (00)....

a. ObecnieueHnr €IMHCTBA W3MEPEHUN
b. Ceprudukanuyu MpOAYKIUH U YCIIYT
c. CTaHIapTH3AL[HH

d. TEXHHYECKOM PETYJINPOBAHUH

2.Yactp II1. 3aganue Ha ynopsiioueHHE OTBETOB

Yemanoeume coomeemcemeue mexcoy pasposHeHHbIMU YACMAMU YMBEPHCOEHUS
3.1.CooTBeTcTBHE 0003HAUCHHI KITACCOB TOYHOCTH ¥ (DOPMBI BBIPAKECHHUS! IOTPEUTHOCTH:

a. IlpuBenennas 1. Ilpocro mmdpa
b. OtHocurenbHa 2. Ywucno, 00BeIEHHOE KPYTOM
c. IlpuBeneHHas 3. mudpa, c yroaxom noj Hei
d. AGcomroTHas 4. Ywucno ¢ pusnyeckoi HAMMEHOBAHUEM BEJIMYMHBI M
e. OtHocuTenpHas 5. 0.2/0.1
3.2. YcTaHOBUTE COOTBETCTBHE MEXK/IYy COOTBETCTBUEM OCHOB M CHCTEM OOECTIeUeHHs €TUHCTBA
U3MEpEHUMN:
1.IIpaBoBBIE OCHOBBI A. 3akonsl PO B 00nacTi METpOJIOTHH U
CTaHAapTH3AIIH
2. HopMaTUBHO-METOANYECKUE OCHOBBI b. Cuctemactannapros I'CH1
3. TexHn4YeCcKHe OCHOBBI B. Dranonnasi6aza
4.0Oprasu3alMOHHBIE OCHOBBI I". Metpostornueckasi ciyx0a

3.3.CootBercTBHE (PU3NUECKUX BETUUMH U UX 3HAUYCHUN:

1. 1. DnexTpudecKaseMKOCTh 1.1001®
2. Macca 2. 50kr
3. MouHocTh 3.100 Bt




| 4. KoanuecTBOTEIIOTH | 4. 20 xJIx

3.4. YcTaHOBUTE COOTBETCTBUC MCXKAY BUAAMU COBMECTUMOCTH U X HAa3BAHUECM:

BBIOOP M HOPMHUPOBAHHE METPOJIOTUIECKUX XaPAKTEPUCTHK OJIOKOB.

1. CornacoBaHHOCTb HANPSHDKEHUH U TOKOB, TUTAIOMINX OOKH DOHepreTuyeckas

2. KonctpykTnBHOE  compspkeHme  OMOKOB mpu WX coBMmecTHOM | KoHcTpykimonHas
WCTIONBb30BaHUN

3. OO0ecrieueHHEe COTIIACOBAHHOCTH XapaKTEPUCTUK OJIOKOB MO CTA0MIIEHOCTU | DKCIUTyaTallMOHHAS
paboThI, HAIEKHOCTH, PEMOHTOIIPUTOTHOCTH, YA0OCTBY HCITOIb30BAHUS

4. [IpenycmarpuBaeT COrnacoBaHHOCTh BXOAHBIX M BBIXOJIHBIX CUTHANOB o | MHpopmanmonnas
BHJaM H HOMEHKJIAType, WH()OPMAaTUBHBIM ITapaMeTpaM M YPOBHIM

5. OOGecrieueHrie CONOCTAaBUMOCTH PE3YJIbTATOB M3MEPEHWH, palMOHANBHBINA | MeTpomornieckas

3.5.YcTaHOBUTH COOTHOLIEHHUE MEXKYy CIOCOOOM MOIyYEHHS PE3yJIbTaTa U3MEPEHUS U €r0 Ha3BaHUEM:

1. Ipsmblie a. N3mepsieMyro BEJIMUMHY OIIPEAEISIOT IIyTEM HEMIOCPEACTBEHHOTO U3MEPEHUS

Pe3yabTaTOB MPAMBIX H3MEPEHUH

2. KocBenHnsie b. N3MepseMyto BETMYMHY ONPENEIISAIOT M0 U3BECTHOM 3aBUCUMOCTHU €€ U

3. CoBmecTHbIE c.Ompenenstor u3Mepsisi OTHOBPEMEHHO /1B€ U 00jiee pa3HOUMEHHbIE BETUYHHBI

OJHOMMCHHBIC BCIINYMUHBI

4. CoBOKymHBIC d.M3mepsieMyro BeTMUMHY ONPEACISIIOT OJHOBPEMEHHO U3MEpss ABE U Oolee

2.Yactp IV. 3ananusa ¢ nponyckoM (h)parMeHTa TEKCTA.

3anonnume nponyck

4.1.1lo MecTy U3MEpeHUs YCTaHABIUBAIOT. ...

+Mmecmuvle npubopbl
-KOMOWHHPOBAHHBIE MPUOOPHI
-TeJIEMETPUYECKHE TPHOOPHI
-TUCTAaHIIMOHHBIE IPUOOPEI
-BTOPHYHBIE TIPHOOPEI

4.2. TlorpemrHOCThI0 U3MEPEHNS HAa3bIBACTCA

° Omxnonenue pesyibmama ont UCMUuHHO20 3HA4Y€HUA MSMepﬂeMOIZ 6ETIUYUHDL

L HOFPCHIHOCTI) CpCACTB H3MCp€HHI>i, HCIIOJIb3YCMbIX B HOPMAJIbHBIX YCJIIOBUAX

e Pesynbrar uzmepeHus
¢ (CymmapHOe 3Ha4YeHHE MTPUBECHHON TOTPEITHOCTH

4.3. AOcomtoTHas TOTPEIIHOCT U3MEPUTEIHLHOTO IPHOOpa- 3TO. ..

+Pa3HOCTB MCXKAY NOKa3aHUEM npn6opa 1 ICTHUHHBIM 3HAYCHHUEM BCIINYMHBI

-IlorpemHocTs U3MepeHusl, BBIpaXKeHHAas! B €AMHUILY U3MEPEHUs
-OTHOIIIEHUE MTOTPENTHOCTH TPUOOpa K HOPMHUPYIOIIEMY 3HAYCHUIO
-CymMMa OTHOCUTENBHOU U AOMYCTUMOM MOTPEUTHOCTH

-Pa3HOCTB ITOKa3aHMMi an/I6opa B CIMHUIY BpECMCHHA

4.4. TepMomeTp MPEACTABIISIONINA COOOH BA Pa3HOPOIHBIX MPOBOIHUKA, BKIIOYCHHBIX B OOIIYIO

ANEKTPUIECKYIO IETh, Ha3bIBACTCS TEPMOMETPOM.




e MaHoMeTpHuYECKUM

o TepmosnekTpuueckum
e bumeraimuyeckum

e JlunaroMeTpuuecKum

4.5. IIpubopsbl, ocHOBaHHBIE Ha reHepupoBaHun J/]C, MpONopIHOHANTBHON H3MEPAEMOMY ITapamMeTpy
Ha3bIBAIOTCS peodpa3oBaTeIIsIMU.
e [lapamerpuueckumu
e ['eHepaTOpHBIMU
e [IHeBMaTHYECKUMU
e ['mapaBIUYeCKUMU
Bapuant Ne3

3.Yactn 1. 3aganue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB
U3 npednosicennvix 8apuanmos 0omeenos 6bloepume HeCKOIbKO GePHbIX

1.1. Bunel norpemHocteit U3MepeHus, 3aBUCSIINE OT U3MEPSIEMOT0 3HAUECHUS:
a. aJJUTUBHAs

b.  mynvmunauxamuenas

C. JOIMOJHUTEILHAS

d. omnocumenvras

€. TMOTPEemHOCTh JUCKPETU3AIHH.

1.2. CocTaBnstouiye NOrpeliHOCTEN H3MEPEHHIA, 3aBUCSIINE OT YCIOBUN MPOBEACHUS U3MEPEHU:
a. OCHOBHas

b. Merommueckas

C.  OONOAHUMENbHAA

d. orHOCHTENBLHAS

€. NOSPeuiHOCmb 8 pabouux YCao8UIX IKCHLYAmayuu.

1.3. IIpu nomaye Ha BX0J BOJIBTMETpa obpasioBoro curiaia 1 B, ero nokasanue cocrasuio 0,95 B.
ITorpemHocTs U3MEPEHUS paBHA:

a. +0,05B
b. +0,05B
c. -005B

d. +£5%

e. 5%

1.4. Pa3HOBHIHOCTH METOJA CPABHEHUS C MEPOU:
a. (100+1,0); B=0,95;
b. 100B
c. 100B; cpencTBo n3mMepeHUsI-BOILTMETP B7-16;
d. 100B; CKO=0,5B;
e. (100+1,0) B; P=0,99.

1.5. CiiosxeHue ¥ BBIYMTAHUE pa3MepoB QU3NUICCKUX BEITMUUH ONPE/ICIICHO:
a. Ha mxame nHamMmeHoBaHUM
b. Ha mkane mopsiaka
c. Ha wxane unmepsanos
d. Ha wxane omnowenuii.

1.6. Tepmometp conpotuneHus (TC) oTHOCHTCS K ... TpeodpazoBaTesiM
1. TeHepaTOpPHBIM



2. 8b10AIOWUM CUSHATL 8 8UOE USMEHEHUS CONPOMUBTEHUS
3. ¢ BBIXOJHBIM CUTHAJIOM B BUJE D]IC
4. napamempuueckum
1.7. Tlo crioco0y BhIpaKeHUST IOTPEUTHOCTH CPEICTB U3MEPEHUH MOTYT OBITH ...
1. abconromnwie
2. rpyObIe
3. cmy4daiiHbIe
4. omnocumenvHvle

1.8. KitaccoM TOYHOCTH Ha3bIBaeTCsl 0000IIeHHAs XapaKTePUCTHKA, BEIpakaecMasi TIpeieliaMu JIOyCKaeMbIX
MOTPELIHOCTEN ...

1. ocnosnoitl

2. CHCTeMaTHUYeCKOI

3. donoaHumenbHol

4. ciy4aiitHOH

1.9. IIpucraBkamu SI 17151 0003HAYCHUS YMEHBIIAONIMX 3HAYCHUH (PU3NUCCKUX BEIIMYMH SBIISIOTC ...
1. deyu
2. canmu
3. K\I10
4. TeKTO

1.10. Ilo cmocoby GopMupoBaHHS BEIXOIHOTO CHTHANIA H3MEPUTENBHEIE MPe00pa30BaTENN ACSATCS Ha. . .
1. napamempuueckue
2. CUHyCOMTaJIbHEIE
3. IUCTIPCUOHHBIE
4. ecenepamopHvie

3.Yacth II. 3ananue ¢ BLIDOPOM 0IHOT0 BEPHOI'0 OTBETA

U3 npednosicennvix apuanmos omeemos gvloepume mobKo 0OUH GEPHbILL 6APUAHM

2.1. COBOKYIMHOCTH IPUEMOB HCIIOJIb30BaHUSI TPUHIUIIOB U CPEACTB H3MEPEHUH, BEIOpaHHAs JUIs
pelIeHns] KOHKPETHOW N3MEPUTEIbHOM 3a1a4H, Ha3bIBAETCH. ..

To4HOCTBIO M3MEpEHUs

N3mepennem

Memooom uzmepenus

ITorpemHoOCTBIO U3MEPEHUS

/e o op

2.2. KadecTBeHHOI XapaKTEpUCTUKON BETUYMHBI ABJISETCS. . .
ITocTOSIHCTBO BO BpeMEHHU

[lorpemHocts M3MepeHus

Paszmep

SRS

Pa3mepHocTh

2.3. [Ipu BBIIIyCKE CPEICTB M3MEPEHUH M3 MPOMU3BOJICTBA MJIH ITOCIIC PEMOHTA ITPOBOIUTCS MOBEPKA. ..
Ilepsuunas

DKcrepTHAS

OuepenHas

Ilepuoaunueckas

/e o o R



2.4, Pe3ynmbraTom m3MepeHuss MUKPO-TIEPEMEITICHUS N3MEPUTENIEM C TIPEACIIOM TTOTPEITHOCTH =+
(0,01x +1,0) mxm moka3siBaroIuM 100MKM, SIBISCTCS:

a. 100+ 2,0 mxm
b. 100 £ 0,5 MM
C. 100+ 1,01 Mxm
d. 100 £ 1,5 MM
2.5. I'maBHBIF MeETpOJIOT MOJYUHAETCH. ..

a. Inasnomy umdicenepy npeonpusmus

b. ®denepanbHOMY areHTCTBY MO0 TEXHUYCCKOMY PETyIMpoBaHuto U MeTposioruu (I'occTranmapry
Poccun)

c. BcepoccuiickoMy Hay4HO-HCCIIEIOBATEILCKOMY HHCTUTYTY METPOJIOTHUECKOM CITyKOBI
(BHUMMC)

d. Lentpy cranmapruzanmu u merpoioruu (LIMC) pecnyOnuku (kpast)

3.Yactn IIl. 3aganue Ha ynopsiioueHue OTBETOB

Yemanosume coomeemcmeaue Me.?fC()y PA3PO3HEHHbIMU YACMAMU ymeep:»cdenuﬂ

3.1. IIpoueaypa akKkpeaAUTAIUH OPTaHOB 110 CePTH(HUKAIIMY U UCTIBITATEIBHBIX J1a00paTOPHit
OCYIIECTBIISICTCS B CICAYIONIEM TIOPSIIKE (VKadicume nopsoKoewili HoMep OJisi 6CeX 6APUAHMOE OMBEMO8):

1. Tposenenme skcmepTH3sl Ha MecTe

AHanmu3 MaTepuaoB SKCIEPTH3bI M MPUHATHE PEUICHUS 00 aKKpeIUTalluH

3. OdopmiicHHe U BbIJIaua aTTECTAlld M aKKPEAMTAIUU
4. [IpenocraBneHue opranu3amnueil — 3assBUTEIEM 3asIBKU M IPYTUX JIOKYMEHTOB Ha aKKPEAUTAIIUIO

. AHanmu3 3asiBOYHBIX AOKYMCHTOB B OPIraHC IO aKKpCAUTAHUHU.

3.2. YcraHOBHTE COOTBETCTBHE MEXy 0003HAUEHUEM KJIacCa TOUHOCTH U BBIPAKCHUEM IPEJIENIOB
JOMYyCKaeMbIX 3HAUEHU OCHOBHOM MOTPEIIHOCTH:

1. Ywcno 0.5 B OKpYyKHOCTH, a. A/X*100% =+ Q

2. 1,0 b. £ 0,2 + 0,1(Xxor/ X-1)]
3. 0,2/0,1 c. A/X*100%=+K

4. M d A==(ax +6)

3.3. YcraHoBUTE COOTBETCTBUE MEXKTy pa3/ieNaMu KilacCu(UKAIH U3MEPEHHUN 1 X HA3BaHHSMU:

1. Tlo xapakrepy 3aBUCHMOCTH u3Mepsaemon | A. CtaTuyeckue U AUHAMUYECKUE
BEITMIMHBI OT BPEMCHH

2. Ilo CHOCO6y HaXO0XACHUA I/I3Mep$IeM0ﬁ b. HpHMLIC KOCBCHHBIC, COBMCCTHBIC H
BCIIMYHHBI COBOKYITHBIC

3. Ilo uucny mpOBENEHHBIX HCIBITAHUI B. OnHoKpaTHBIE 1 MHOTOKpaTHBIE

4. Tlo cmocoOy BbeIpaxkeHHs  pe3ynbTaToB | [. AGCOTIOTHBIC M OTHOCUTEILHBIC
HU3MEpEHUN

3.4. YcTaHOBUTE COOTBETCTBHE MEXKIY BHIIOM DHEPTHH TIepeavr CUTHANA U €€ Ha3BaHUEM:



1. HadopManHOHHBIN CUTHAJ MIEPEAACTCS B BHIIC H3MEHSIOMEToCs | A. DIEKTPHICCKII
napaMeTpa IEKTPUICCKOH 1enu

2. HudopManmoHHBIM CHUTHAI TIepemaceTcs B BHIe »JHepruH, | b. [ITHeBMaTndeckwmii
CXATOTO JI0 ONPEACICHHBIX PAMOK, TABJICHUS BO3TyXa

3. HudopMannoHHBIA CUTHAJ IEPEIaeTCs B BUIE YHEPTHH, cxkaToro | B. I'mapaBnmaeckmit
JIO OTIPECIICHHBIX PAMOK, JaBJICHUS BOJIbI (SKHIKOCTH)

3.5. YKaxuTe COOTBETCTBHUE NMPe0dIaiaHus MyIbTUILTUKATUBHON U aJIMTUBHOMN MOTPEIIHOCTEN MTpH
YKa3aHUHU KJ1acca TOYHOCTH:

1. Ilpeobmaganne aITUTHBHOMN (norpemHocTH | a. IIpocro wwmcmo
CJI0’KEHUS) COCTABIISIOIICH

2. Ilpeobmananue MYJIBTUIUTUKATUBHOW | b.  UWCIO B OKpy>KHOCTH
(TIOTpEITHOCTH YMHOXEHWISI) COCTaBIISFOIICH

3. OnHOBpeMEHHOE MPUCYTCTBUE oboux | c. JlpoOb ¢ OTHOIIEHWEM KOHEYHOTO
COCTaBJISFOIINX 3HAYEHUS MOTPELIHOCTU K HaYaJIbHOMY
4. HepaBHoMepHas IIKana d. Ywmcno Hanm yrojkom

3.Yacrtn IV. 3ajannuda ¢ nponyckoMm ¢dbparMeHTa TEKCTa.

3anoanume nponyck

4.1. Bun ceprudukaiiny, pacinpoCTPaHSIOMIMACS Ha MPOAYKIIMIO, IPEIHA3HAUYCHHYIO [T 00eCIICUeHUs

0€30I1aCHOCTH OKPY>KaIOLIEH Cpelibl, )KU3HU 3/10pPOBbS M IMYLIECTBA - (obOs3aTenbHas)
4.2.DTanoHHBIE CPEACTBA U3MEPEHUI, TPEeTHA3HAYEHHBIE JJIs (moBepkn) paboUYMNX CPelCTB
HU3MEPEHUI

4.3.11pu ogHOBPEMEHHOM M3MEPEHUH HECKOJIBKHX OJHOPOAHBIX BETMUMH U3MEPEHHUE
Ha3bIBAKOT (COBMECTHBIMN)

4.4. Bun norpemHocTH B hopmyiie A = X - Xyer ABISETCH (abcomoTHBIM)

4.5.BennunHa pUKCHPOBAHHOTO pa3Mepa, KOTOPOU YCIIOBHO MMPHCBOCHO CTAHIAPTHOE YUCIOBOE 3HAYCHUE,
paBHOE 1, Ha3bIBaeTCA (enuHMLIEH) GU3NIECKON BEIIMUUHBI

Bapuant Ne4

4.Yacth 1. 3aganne ¢ BLIOOPOM HECKOJbLKHX BePHLIX OTBETOB
U3 npeonoscenHvix 6apuanmos omeemos ebloepume HeCKOJIbKO GEPHLIX

1.1. IlpousBoHbIe PUBNIECKUE BETUIHNHBI:
a. Cwunacsera

Mownocmo
Koauuecmeo mennomwi
Bpewms

Ceemogoti nomox

S oA s

KonmuectBo BemecTna.



1.2. U3MepuTenbHBIMA TPUOOPAMUST BIISIOTCS:
OO0pasmoBas KaTyIIKa COMPOTHBIICHUS
Tepmonapa

BonbT™meTp

DNEKTPOHHO-IIyYeBOH ocIipuLiorpad
Tenzopesucmop

The oo T

Domopesucmop

1.3. BoasT™meTp kitacca Tounocta 1.0 B okpykHOCTH TIokassiBaeT 200 Bt. Pesynpraramu uzmepenuit
SIBIISTFOTCSL:

(200+0,5) Bt

(200+0,1) Br

(200+2,0) Bm

(100£2,0) Bt

200 Bm+1%

o poe o

1.4. Hanmens1iee 1 HanOoIbIIIee 3HAYCHUS IIEKTPHUECKOTO COMPOTHBIICHUS:

a. 100m
b. 0,IMOm
c. 3,0xOm
d. 0,1 Om
e. 50T om

1.5. Metoasl yMEHBIICHHS CITy4allHON COCTABIAIOIIEH MOTPEITHOCTU U3MEPEHUM:

MeTo npsAMOro u3MepeHust

Memoo mHo20KpamHbIX UIMEPEHULL

MeTto1 KOMIEHCALIUI TOrPEIIHOCTEHN MO 3HAKY

Oonospemennoe usmepenuti COBOKYNHOCHbIO OOHOMUNHBIX CPEOCME USMePEeHUlL

O T L

Merto/1 BBEIEHN MTONPABOK.

1.6. ITo MmeTponorndeckoMy Ha3HAUYEHHUIO CPEJICTBA U3MEPEHH JIENATCS Ha ...
1. ocHOBHBIE
2. omanownvl
3. pabouue
4. OIOJTHUTEIBLHEIE

1.7. Kinaccudukaiys 1aT4YMKOB [0 MPUHIIAITY JSHCTBHS:
1. CxopocTHBIE
2. [Tnesmamuueckue
3. MaccoBbIe
4. snekmpuueckue
5. I'paBUTalinoHHbIE

1.8. Cucremoii cepTrduKauy Ha3bIBAIOT COBOKYITHOCTb...

1. TpeboBaHMIA, TPEABIBIIEMBIX K IPOTYKIIUU

2. yyacmHuxos u npagusl (PYyHKYUOHUPOBAHUS CUCEMbL

3. npasun no evlnoHEHUIO pabom cepmughurayuu no OAHHOU cucmeme
4. CTaHJAPTOB, MPEIBSIBIAEMBIX K TIPOTYKIINU

1.9. Kiacchl TOYHOCTH HAHOCHT Ha ...
1. ykazarenu (CTpenku)



2. Kopnyca cpedcme uzmepenui
3. cTOHKH
4. yugpepbramoi

1.10. YrnopsgodyeHHasi COBOKYITHOCTh 3HAYCHUI (DU3MUSCKON BETUYMHBI, IPUHSATAS 110 COTJIAIIICHUIO HA
OCHOBaHUH Pe3yJIbTATOB TOYHBIX U3MEPEHUI HA3bIBACTCS ...

1. pe3yapTaTaMu BCIIOMOTATEIIbHBIX U3MEPESHUH

2. wxanou Guzuueckol enuyUHbl

3. enquHUIICH N3MEpPEHUS

4. BEIOOPKOU Pe3yIbTaTOB H3MEPEHUIN

4.Yactn I1. 3aianve ¢ BLIOOPOM 0JIHOT'0 BEPHOI'0 OTBETA
U3 npednosicennvix sapuanmos omeemos svibepume moibkKo 0OUH EPHbLU 8APUAHM

2.1. OueHKOM UCTHUHHOTO 3HaYeHUs PacCTOSHUS 110 IBYM HE3aBUCHUMBIM pe3yibTaTaM u3Mepenus (1000 + 1)
M # (990 +£1) M sBIISIETCS:
a. IlepBblil pe3yapTaT U3MEPEHUS

b. Bropoii pe3ynbTar u3mMepeHus
c. Cpennee apupmMeTHuecKOe 3HAUCHNE

d. Oyenka He nPoU3BOOUMCA.

2.2. MerTtponorndeckas ciry»0a MpenrpusiTis OPTaHU3YeT. ..
a. IIpueMouHBIN KOHTPOIb
b. BxomHOI1 KOHTPONIB
c. [Ilogepky cpedcme uzmeperui
d. OmnepauuoHHBIN KOHTPOJIb
2.3. CocrosiHrEe U3MEPEHUH, KOTa X PE3yJIbTaThl BEIPAKEHBI B Y3aKOHEHHBIX €IMHHUIAX, a

MOTPEIIHOCTH U3BECTHBI C 3a/IaHHON BEPOSTHOCTHIO U HE BBIXOST 32 3aJJaHHbIE MPeIeIbl —
3T0...
1. CranpapTHast METPOJIOTHS

2. H3MmeputenbHbIN NOPSIOK
3. Eouncmeo uzmepenuti
4. Merponoruueckas cucrema

2.4, HonpaBKa Ha MOKa3aHUEC BECOB, CUCTECMATUYCCKAA IMOTPCIIHOCTE KOTOPBIX COCTABJIACT + 1,0 T., paBHa:

a. +1,0r.
b. -10ea
c. £10r.
d. 0,0r.

2.5. 3nadyeHue BecoBoro koddduuuenta h; anropuTMa OLUEHKH UCTHHHOTO 3HAYCHHUS
Z=0.2yl1+0.7y2 + hsy;  paBHoO:

a. 0.2
b. 0.7
c. 05
d. 09
e. 0.1

4.Yacts I11. 3aganue Ha yHopsi0UYeHHE OTBETOB

Yemanoseume coomeemcmeue Meofcdy PA3PO3HERHbIMU YacmiamMu ym@epofcdeﬂuﬂ

3.1. CocTaBbTE COOTBETCTBHC MEXIY CXEMOU 1 BUIIOM H3MEPCHIUS



a. M3Mepenue cuibl TOKa aMIIepMETPOM 1.IIpsmoe

b.  V3MeHeHHE CONPOTUBIICHHUS B 3aBUCUMOCTH OT TEMITEPaTyPhI 2. CoBmecTHOE
c. M3mepenne macchyl HAOOpa THPh ¢ IPUMEHEHHEM 00pa3L0BOM THPH 5. CoBokymHOE

d.  H3mepenune oObpemMa Mo pe3ybTaTaM U3MEPEHUS MACCHI 6. Kocsennoe

3.2. YcTaHOBUTE COOTBETCTBUC MEXKOYy KHaCCH(l)I/IKaIII/IOHHLIMI/I rpymmnamMi 1 BUaMmu HOI‘pCHIHOCTCI‘/'I:

1. I1o xapakTepy HNpOsIBIEHUSA BO BpEMEHU A. HCTpyMeHTabHbIE U CYOBEKTHUBHBIC
2. [1o ncToUHNKY BOSHUKHOBEHUS MIOTPEITHOCTH b. Cucremartndeckue u ciry4aiHbIe

3. Ilo ycnoBusAM BO3HUKHOBEHHMS MTOTPEIIHOCTH B. OcHOBHbIE U JONIOTHUTENBHBIE

4. Ilo xapakTepy U3MEHEHHS BO BpEMEHU I'. IlocTrostHHBIE U TEPHOANYECKHE

3.3.CocTaBbTe COOTBETCTBUE MEXKYy CIIOCOOOM OMpEAETICHUS M3MEPSIEMOM BEIUYHMHBI U €€ Ha3BaHUEM:

1. Pe3ynbraTel H3MepeHUH, U3MEHSIOIINECS BO BPEMEHH BETTMUNHBL, A. JlunaMnyeckue
COIIPOBOXIAIOTCS yKa3aHUEM MOMEHTOB U3MEPEHUIN

2. H3MepsieMyro BETUUHHY OMPEEISIOT 0 U3BECTHOM 3aBucuMocTH €€ u | b. KocBennnie
PE3YyABTATOB MPSMBIX U3MEPEHHI

3. H3MmepsieMyro BEIUUUHY ONPEAENISIOT HENOCPEACTBEHHO U3 ONBITHBIX | B. IIpsamblie
JAHHBIX

4. Onpenensitorcsa XapaKTEPUCTUKHU CIIy4ailiHbIX MPOLECCOB I'. Cratuctuueckue

3.4. YcraHOBHTE COOTBETCTBHE MEX/y 0003HAYEHUEM KJIacca TOUYHOCTH U BBIPAKCHUEM IIPEJIENIOB
JIOMYCKAaeMbIX 3HAYCHUI OCHOBHOM MOrPEIIHOCTHU:

1. Ywucno 0.5 B OKpyKHOCTH, e. A/Xy*100%==+Q

2. 1,0 f. 20,2+ 0,1(Xow/ X-1)]
3. 0,2/0,1 g. A/X*100%=+K

4. M h. A==x(ax +6)

3.5.YcTaHOBUTE COOTHOIIICHUE MCKAY HA3BAaHUCM MIKAJI U UX OIMMCAHUCM!

[xana OcHoBaHa Ha PUNHCHIBaHUH 00BEKTY UG (3HAKOB), UTPAIOIITUX POJIH MTPOCTHIX

HAaUMEHOBaHUI | UMEH

[IIxana [Ipeanonaraet ynopsimounBanue 00bEKTOB OTHOCUTEIHLHO KAaKOTO-THO0 UX

nopsiiKa CBOMCTBa

[xamna Jiig e€ mocTpoeHus yCTaHABIMBAIOT SIUHUILY (GU3NIecKor BemnuuHbL. [Ipu

WHTEPBAJIOB W3MEPEHUH U3BECTHBI HHTEPBAIBI MEXAY dTUMH 3HAUCHUIMHU. CaMU OCTArOTCS
HEU3BECTHBIMU

[IIkana [IpencTaBnsroT co00¥ MKy ¢ €CTEeCTBEHHBIM HA9aJIOM M U3BECTHOM €TMHUTICH

OTHOIIIEHUH u3MepeHust. Pe3ynbraThl MOKHO CKJIAABIBATH MEXKIY COOOM, ACIUTh, YMHOXKATh.

4.Yacts 1V. 3ananus ¢ nponyckom ¢pparMeHTa TEKCTA.

3anonanume nponyck
4.1. Bun ceprudukanny, KOTOpast OCYIIECTBIISIETCS TOJIBKO o VMHHLIMATHBE
3asIBUTENS (mobpoBopHasT)

4.2. ]JloxyMeHTaNbHO MOATBEP)KIEHHOE IPU3HAHNE TOTO, YTO OPTaHU3AIHA TPABOMOYHA OCYIIECTBIIATH
KOHKPETHBIHN BUI ACITEIHLHOCTH - (axkpenuTarys)

4.3.MeTo CpaBHEHHUS C MEPOM, B KOTOPOM PE3YJIbTUPYIOIIHH 3 (HEKT BO3ACHCTBUS U3MEPSIEMON BEIMIMHBI
1 BCTPEYHOT'O BO3AECHCTBUSA MEPHI HA CPAaBHUBAIOLIEE YCTPOUCTBO CBOAAT K HYJIIO,
Ha3bIBAIOT (HyJIeBBIM) METOJJOM



4.4.00001meHHas XapaKTEPUCTHKA CPEICTBA U3MEPEHHUS, OTpeIesieMast IpeIesiaMy JOITYCKaeMbIX
OCHOBHBIX H JIOTIOJTHUTEIIEHBIX TIOTPEITHOCTEH HA3hIBACTCS (kK1accoM TOYHOCTH)

4.5.21eKTprUIecKoe COIPOTUBIICHUE, onpeaensieMoe BeipakeaneM R=U/I, 3uas1, 94T0 pa3MepHOCTh
Hanpsokenus papaa L’MT I, a pasmeprocTs Toka I=I, onpenenuts pasMeprocTs R (L°MT’I?)

Kputepun ouenku
(B cooTBeTCTBUM ¢ M0JI0keHHeM 0 BPC)
[Ipy oneHke pe3ynbTAaTOB BBINOJHEHUS TECTOB B paMkax jgucuumuimHel b1.5.19

«Mertpostorusi, CTaHAapTU3AIMS U CePTUPHUKALUDY HCIIOIb3yeTCS PEHTHHTOBAsI CHCTEMA.

CornacHO PEUTHHIOBOW CHCTEME, OLIEHKa pPEe3yJIbTaTOB TECTOB (OPMHPYET TEKYILIHUid
peiitunr R ™. MakcuManabHOE 3HaYCHHE OLIEHKH pedepaToB JUIst CTYACHTOB OUYHOU (popM 00yUeHHS
paBHo 30 Gamtam.

Kpurepnn onieHKH peacTaBiIeHbl B Ta0.

Kpurepun oueHkun KoanuecTBo 0a/1/10B
TecTa OuHo-3a049Hasi, 3a049Hast (HOPMBI O0yUCHHS
[TpaBriibHOCTH MaTepuaia 0-10
bricTpoTa BbINOJHEHUS 0-10
WuauBuayalbHOCTh B paboTe 0-10
HNTOI'O 3a Tect 0-30

Hanpasiienue noaroroBku/crenuanbHOCTh: b1.65.19 «Merposorusi, cTaHnapTU3amms u

cepTrudUKAIMAN (KOO U HAUMEHOBaHUE)

[Ipoduns/cnenmanuzanus:15.03.04._«ABTOMaTH3a1Ks TEXHOIOTHYECKUX MPOIIECCOB U

IIPOU3BOJICTB (TI0 OTPACIIAM)» (HaumeHo8aHue)
Tembl pedeparoB, AOKJIAAOB 10 AUCHUIUIMHE: «MeETpoJaorus, CTaHAapTU3alMs U
ceprudukaiys (HaumeHosanue OUCYUniIutbl)

PazmenNel:
Tewma 1. Teopernueckrie OCHOBBI METPOJIOTHU.

1. METPOJIOI'MA. HayuHble OCHOBBI METPOJIOTHH.

2. OCHOBHBIE TIOHSITHSA, CBSI3AHHBIE C OOBEKTAMH W3MEPEHHUs: CBOMCTBO, BEJIMYHWHA,
KOJINYECTBEHHbBIE 1 KAUECTBEHHBIE MPOSIBIICHHS CBOMCTB 00BEKTOB MaTepHAILHOI'O MUPA;
OcHoBHbIE IOHATHS, CBA3aHHBIE cO cpeacTBamu usmepenuit (CN), enununst CU;
3aKOHOMEPHOCTH (HOPMUPOBAHMS pe3yabTaTa H3MEPEHUs, MOHATHE MOTPEUIHOCTH,
VMCTOYHHMKHU ITOTPENTHOCTEN;

[ToHsITHE MHOTOKPAaTHOTO NU3MEPEHMSI,;

Anroput™Mbl 00pabOTKH MHOTOKpPATHBIX U3MEPEHUI;

[ToHsATHE METPOJIOTUYECKOTO OOECTIeUEeHUS;

OpranuzalvioHHbIE, HayyHble W  METOAMYECKHE OCHOBBI  METPOJIOTUYECKOTO
obecreueHus;

9. TlpaBoBBIE OCHOBBI OOECIIEUEHHUsI €AMHCTBA U3MEPEHU;

10. OcHoBHBIE noN0XKeHHs 3akoHa PD 00 obecrieueHnu equHCTBAa U3MEPEHU;

11. CtpykTtypa U (QYHKIIUM METPOJIOTHUECKOM CIYKObI TPENNPHUATHS, OpraHU3aIluH,

YUPEXKIEHUH, SIBISIFOIINXCS FOPUIANYECKUMU JINLIAMU;
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Tema 2.Cranmaptusanus u ceptudukanus Cpenacts M3mepeHuid.
1. OcHoOBHBIE 1IeNTH U OOBEKTHI CepTU(DHUKAIINN;
TepmuHbI 1 onpenieneHus B 00J1aCTH CepTUDUKALNH;
CXeMbI B CUCTEMBI CEPTHPUKAINH;
YcnoBuUs OCYIIECTBICHUS CePTU(UKAIINH;
OO6s3arenbHast 1 TOOPOBOJIbHAS CEPTUPUKALINS;
CepTudukaius CpecTB U3MEPEHHUS, UCIIOIb3YEMBIX HA XUMHUYECKHUX TPEIIPUITUSIX;
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7. TlpaBuna u mopsA0K NpOBeNEHUs cepTUdUKaLNY;

Opransl 1o cepTU(PUKALUU U UCTIBITaTeIbHbIE 1a00paTOpUu;

9. AkkpeawTanus OPTaHOB IO CEPTHU(PHUKAIMU W HCIBITATEIBHBIX (U3MEPHUTEIHHBIX)
nabopaTopuii;

10. Ceprudukamnus cucreM KadecTna.

11. MexxaynapoaHas opranusanus no crangaptusanuu (MCO);

12. OcHOBHBIE IIOJI0KEHUS TOCYJaPCTBEHHON cucTteMbl cranfaptusauuu I'CC;

13. Hayunas 6a3a cTanmapTU3aIum;

14. Omnpenenenne ONTUMAIBHOTO YPOBHS YHH(PHUKAIIMK U CTaHAAPTU3ALINY;

15. T'ocymapcTBeHHBIM KOHTPOJIb U HAJ30P 3a COOII0IeHHEeM TPEOOBaHMM rOCy1apCTBEHHBIX
CTaHJIapTOB.

*®

Kputepun onenkn
(B cooTBeTCTBUM ¢ M0JI0keHHeM 0 BPC)
[Tpu o1ieHKE pe3yNIbTaTOB BHITIOJHEHUS peepaToB B paMKax IUCIUIUTHHBI « MEeTpOIIOTHS U
W3MEPUTENbHAS TEXHUKA» HCIIOJIb3YETCs PEHTHHIOBAsI CUCTEMA.
CormacHO pEUTHHIOBOW CHUCTEME, OIICHKA pe3y/IbTaTOB BBIMOJIHCHHS pedepaTroB
dbopMupyer Tekymuii pedtuar R™. MakcumansHOe 3Ha4eHHe OLIEHKH pedepaToB AJisi CTYIEHTOB
ouHOM popm 00ydeHus paBHO 6 Oasiam.

Kputepuu onieHkH npecraBieHsl B Ta0II.

KoanuecTBo 0a/1510B
Kpurtepuu onenku
Ounas ¢popma oOyueHHsI, 0OUHO-3a09HAS
pedepara
dbopma oOyueHus
[TpaBriibHOCTH MaTepHuaia 0-3
KagecTBo 3anmrhl pedepara 0-4
Vcnonp30BaHne MyJIbTUMEIUHHBIX CPEJCTB 0-3
NTOTI'O 3a pedepar 0-10

Kputepuu onileHuBaHus
3 Oamnma — TMNPOAEMOHCTPUPOBAHBI 3HAHUS HA BCE NPEAJIOKEHHBIE BOMPOCHI U
CaMOCTOSITEIBHOCTh ~MBIIIUICHHUS, OTBET COOTBETCTBYET TpeOOBAaHUSM TMPABHILHOCTH,
MIOJIHOTHI U apTYMEHTUPOBAHHOCTH.
2 Ganya — HeTOJHbIE, HEJIOCTATOYHO YOSAUTENbHBIC, HO B 11€7IOM MIPABUIILHBIE OTBETHI.
1 Gamn m MeHee — OTBET HENPABHWIbHBINA, HEYETKUH W HeyOeIUTeIbHBINM, HEBEpPHBIC
(hOpMyIHPOBKH, B OTBETE OTCYTCTBYET KaKO€-TMOO MPeICTaBIEHUE O BOIIPOCE.







