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AHHOTAIUSA JMCIIUITJINHBI

«OCHOBBI MATEMATUYECKOM METPOJIOT U»

PaccmaTrpuBaroTcss  COBpeMeHHbIEe IOAXOABI K  (OpMaIM30BaAHHOMY
OIMCAHUIO IIPOLIENYpP, CPENCTB, YCIOBHH U pe3ynbTaTOB HM3MepeHwui. OmnucaHue
CBOWCTB IIOTPEIIHOCTEH BBINOJHAETCS Ha OCHOBE BEPOSITHOCTHOIO ITOIXO[a.
PaccMaTpuBaroTCs OCHOBHBIE METONBI METPOJIOTUYECKOr0 aHAlln3a — PacyeTHBIN
Ha AaHAJUTUYECKOH OCHOBE, C UCIOJIb30BAaHHEM MAIIMHHOIO JKCIIEPUMEHTA
(MMUTaIlMOHHOTO  MOJEJIMPOBAHMSA) U  OKCIepUMEHTalbHbIA. [IpoBomuTcs
CUCTEMAaTUYECKHH METPOJIOTHYECKUN aHaIM3 TUIIOBBIX U3MEPUTEIBHBIX MPOIENYD
— IPSIMBIX M KOCBEHHBIX M3MEPEHUH, U3MEPEHUN C YCpEeHEHUEeM U UTEePaTHUBHBIX
u3MepeHuid. Jlaercs xapakTepUCTHKA OCHOBHBIX METOIOB IIOBBIIICHUS TOYHOCTH
U3MEPEeHUN — yIIpaBJieHHe XapaKTepUCTHKAMHU CPEICTB HM3MEpPEeHHUH, MOoJaBIICHUE
ClyyallHBIX TIOTPEIIHOCTeH ¢ WCIONb30BaHUEM YCPEIHEHHUS, KOPPEKIUs
[IOTPELIHOCTEN.

SUBJECT SUMMARY
«BASIS OF MATHEMATICAL METROLOGY »

Modern approaches to the formalized description of procedures, means,
conditions and measurement results are considered. The error properties are
described on the basis of the probabilistic approach. The main methods of
metrological analysis are considered - calculated on the analytical basis, using the
computer experiment (simulation) and experimental. A systematic metrological
analysis of typical measurement procedures is carried out - direct and indirect
measurements, measurements with averaging and iterative measurements. The
characteristics of the main methods for increasing the accuracy of measurements
are given: control of the characteristics of measuring instruments, suppression of

random errors using averaging, correction of errors.



HEJN U 3AJAYN JTUCIHUTTJIINHBI

1. 35aTe ¥ MoHUMaTh (GU3MYIECKUE MPOIECCHl B BAKYYMHBIX U IIA3MEHHBIX
npubopax U UX KOHCTPYKTHBHO-TEXHOJIOIHIECKUE OCOOEHHOCTH.

2. YMmers  NpoBOAUTH  TEOPETHUUSCKHH  aHAIM3,  KOMIILIOTEPHOE
MOJIETUPOBAHME M OKCIIEPMMEHTAJIbHBIE UCCIIEOBAaHUS (PU3UUECKUX IPOIECCOB,
JIeKAIIUX B OCHOBE IPUHIUIIOB pabOThl 3JIEKTPOBAKYYMHBIX, IUIA3MEHHBLIX H
PEHTT€HOBCKUX MIPUOOPOB.

3. BianeTs HaBBIKAMU CaMOCTOSITENIEHOM pabOThI C JTUTEPATYPOii;
annapaTHBIMU U METOIMYECKUMU CPECTBAMHU SKCIIEPUMEHTAIBHOTO
UCCJIEJOBaHUS IPUOOPOB U YCTPOUCTB.

Ilepeuenp  KkoMmmereHUUH, B  (QOPMHUPOBAHHUH  KOTOPBIX  y4YacTBYET
OUCLUIUIMHA, IPUBEJIEH B MaTpulle KoMIeTeHIuH, mpriaraemoit k OOIT.

Hacrosmas nporpaMma cocrasieHa Ha ocHOBe «lIporpamMmbl KaHTUIATCKUX
5K3aMEHOB II0 HCTOPUM M (QMIOCO(DUU HAyKH, HWHOCTPAHHOMY S3BIKYy |
CHEelUaJIbHBIM AUCLUIIIMHAMY, YTBEPKIEHHON mpukazoM MuHoOpHayku Poccuu
oT § oxTsa6pst 2007 r. Ne 274 (3apeructpupoBaH Munioctom Poccuu 19 okTaOps

2007 r., peructpanonssiii Ne 10363).



MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII

HucnumnrHa «OCHOBBI MaTeMaTHUYECKOH METpPOJIOTHW» OTHOCHUTCS K
BapuatuBHOi dactu OOIl. [lucuumnivHa mnpernomaeTcss Ha OCHOBE 3HaHUM,
IIOJYyYEHHBIX IPU OCBOCHHMM IPOTrpaMMbl MarucTpaTypbl WU CICIHAIUTETa, U

SABIISACTCSA d)YHI[aMeHTOM JIJISL TIOATOTOBKY KaHIMIATCKOM AUuccepTranuu.



COJAEP)KAHWE JUCIUILTAHBI

BBenenue (2 akamem.qaca)

Ilpenmer  muciumuiuHel U ee  3amaun. OOmmee  mpeicTaBieHUE
MaTeMaTUYeCKUX  OOBEKTOB W Tpouenyp. AKCHOMAaTHYECKHE  OCHOBEI
MaTeMaTH4eCKOW METPOJIOTUHU. DJIEMEHThl 0000IEHHON TEOPHH U3MEPEHUH.

Tema 1. Ucxoanble noJio:kenus (22 akaeM. 4acoB)

OBOJIOIUS CPEICTB U IPOIENyp H3MEpPeHHH M cOocTaBa HEOOXOIMMOTIO
MareMaTh4deckoro obecnedeHus. OnepaTopHas U aHaJTUTUKO-aJITOPUTMHYECKAS
(GopMBI MOJENIN IIPOLIEAYPHI U3MepeHnil. MoJieNin BXOIHBIX BO3/IENHCTBUM, CPENCTB
U YyCJIIOBUU U3MEPEHUM.

Tema 2. Knacenpukanus usmepenni (22 akajeM. 4acoB)

@opMBl W BUABl U3MEPUTEIBHBIX MPeoOpa30BaHMM, OCHOBHBIE U
BCIIOMOTaTeIbHbIE  U3MEPUTENbHbIE IpeoOpa3zoBanus. KiaccudukanuoHHbe
IIPU3HAKKU Ipouenyp u3MepeHui. IIpsMble 1 KOCBEHHBIE M3MEpPEHUS, U3MEPCHHUS
0e3 ycpelHEeHUs U C yCpeHeHUEeM, He UTepaTUBHbBIC U UTEPATHBHbBIC U3MEPEHHUSI. &
TUIIOBBIX U3MEPUTEIBHBIX MPOIEAY].

Tema 3. IlorpemHocTn pe3yJibTATOB H3MEpPEHHH M MX BepPOSITHOCTHBbIE
XapakTepucTHKH (28 akageM. 4acoB)

Omnpenenenre u KiaccU(UKAIUS MOTPEUIHOCTEH pe3ysbTaTOB U3MEPEHUM:
METOJMYECKUe U HWHCTPYMEHTAIbHbIE, CHCTEeMaTHYeCKhe U  CIyJailHble,
CTaTHYeCKWe W JUHAMUYECKHe, CTaOWIbHbIE U HE CTaOWJIbHBIC, CTATUCTUYECKUE,
a0COIOTHBIE U OTHOCHUTeNbHble. KOMIIOHEHTBHI  MOJHOW  MOTPEUIHOCTH,
00yCJIOBNIEHHBIE OTJIUYHEM peallu3yeMblX DJJIEMEHTapHBbIX U3MEPHUTEIbHBIX
npeoOpa3oBaHUil OT TUIIOTETUYECKUX. AHCaMOIM U BBIOOPKH IIOTPELIHOCTEH.
BeposiTHOCTHBIE XapaKTepPUCTUKH ITOTPEIIHOCTEN U UX OLEHKH.

Tema 4. OneHnBaHHe TOrpemIHOCTed M HX BePOSATHOCTHBIX
xapakrepucTuk (38 akagem. 4acoB)

AHaJINTHYECKOE OIIMCAHHWE IIOTPEIIHOCTe W pacueTHOE OLEHHBAHUE HX

BEPOATHOCTHBIX XapaKTCpUCTUK. OIIGHI/IBaHI/Ie HOFpCIHHOCTSI?I )51 ux
6



BEPOSATHOCTHBIX  XapaKTepPUCTUK  C  KCIOJb30BaHHEM  HMMHUTAI[HOHHOIO
MojenupoBanus.  OlLeHUBaHUWE  IOTPEIIHOCTeH W WX  BEPOSTHOCTHBIX
XapaKTEPUCTUK €  HUCIOJL30BAHHEM  METPOJIOTHYECKOTO  OKCIIEPUMEHTA.
KoMOHHUpOBaHHBIE METO[bl OLIEHMBAHUS IMOTPEHIHOCTEH U UX BEPOSTHOCTHBIX
XapaKTePUCTHK.

Tema S. ba3oBoe anaropuTmMuuyeckoe obecrnedeHHe METPOJOrHYECKOrO
aHanu3a (24 akageM. 4acoB)

AHanu3 MpocTeHIed HU3MEpUTEIbHOH Mpolenypbl (aHanoro-mudpoBoe
npeoOpazoBanue). OCHOBHbIE BEPOSTHOCTHBIE XapaKTEPUCTHKH: MAaTEMaTHUECKOE
OXHulaHue (CucTeMaTHdecKasl IOTPEIIHOCTh), KOPeHb KBaJIPaTHBIN U3 JUCIEPCHU
(cpemHee  KBaApaTUYecKoe  OTKJIOHEHHWE  IOTPEIIHOCTH),  HHTepBajbHas
BEPOSITHOCTh  (BEPOSITHOCTH  IOMAJaHUsl IMOTPEITHOCTA B  YCTAHOBJIEHHBIN
MHTEpBa). [TocneqoBarenbHbId ~ METPOJIOTUYECKUN aHajlu3  TUIIOBBIX
U3MEpUTENbHBIX Tpoueayp. JloCcTOBEpHOCTh pPE3ylIbTaTOB METPOJOTHYECKOTrO
aHaIu3a.

Tema 6. [loBbImIeHHE TOYHOCTH U3MepeHHi (26 akaeM. 4acoB)

OcHOBHBIE aNTOPUTMUYECKHE METOJbI IOBBIIICHUS TOYHOCTH: yIpaBJEHHUE
(BBIOOp) XapaKTepUCTUKAMU H3MEPHUTENbHBIX Ipeobpa3oBaTesieil, KOppPEeKIIUs
CUCTEMAaTUYECKUX U CTAaOWIBHBIX IOTPELIHOCTEM pe3yJbTaTOB H3MEpPEHUH,
buipTpanss He  CTa0WJIBHBIX HOrpelmiHocTeid, amanTtauus. lloHsatue o
MOTEHLMATBLHONW TOYUHOCTU U3MEPEHUM.

Tema 7. Hpentudukanusi (u3Mepenue) 3aBucumoctedn (16 akamem.
4acoB)

ITocnmemoBaTenbHOE BBINIOJTHEHHE COBMECTHBIX HU3MEPEHUNM aprymMeHTa U
GYHKIMM ¥ alpoKCHUMAaIMs 3aBUCUMOCTH IO pe3yibTaraM COBMECTHBIX
n3MepeHnii — 6a30Bas mpoLeaypa UASHTUDHUKALUK (M3MEPEHHUs) 3aBUCUMOCTH.
OnpeneneHre TOTPELIHOCTEH pPe3ylbTaToB MACHTH(OUKAMKA 3aBHCUMOCTH.
YucnoBoe ¥ (DYHKIMOHATBHOE IIPEJICTAaBICHUE IIOIPEIIHOCTEN pe3yNbTaToB
UACHTU(DUKALTUU 3aBUCUMOCTH. BepositTHOCTHBIE XapaKTEepUCTUKHU

[OrPEIIHOCTEN pe3yIbTaTOB UACHTU(DUKAIIMHA 3aBUCUMOCTH.
7



3akarouenue (2 akameM. Jaca)
ITpoGeMbl ¥ epCIIeKTUBLI JaNbHEHINEro pa3BUTHS MAaTEMATUIECKOMI

METPOJIOTHUH.



IlepeyeHb OCHOBHOM B JOMOJIHUTEIbHOI Y4eOHOI JIUTEPaTyPbI,

HCOﬁXOlII/IMOi;I AJIsi OCBOCHHUS THCIHHUIIJINHBI

q K-Bo 3k3.

a3BaHUe,

No Cemectp| B 6uOM.

oubmmorpaduueckoe onrcaHue
(ma xad.)
OcHOBHas JuUTeparypa
L{BeTkoB .M. MeTponorusa. Moaenu, MeTpoIornYECKHiA
1 lananuz, merponoruyeckuit cuares. M3a. CI16 ['OTY 1 10 (3)

JIOTH, 2014

JlononHuTenbHasA IuTepaTypa

[[BeTkoB D.1. OCHOBBI MaTEMaTHYECKOH METPOJIOTHH. 1 50(3)
M3n. [Tonmurexnuka, CIIb, 2005

3aB. OTJEI0M YUEOHOM IUTEpATyPhl T.B. Kucenesa

/@,u./ : /7133@:&0/4 %@’&Mfﬁo //ﬁ@é{io&wfw / 77

Ilepeyens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKANMOHHOH CeTH

«I/IHTepHET», HCMOJb3YEMbBIX IIPH OCBOCHHH JUCHUIIIINHDBI

Ne | OJIeKTpOHHBIN aapec
https://books.google.ru/books?id=i036-

1 [FlcPu8C&printsec=frontcover&hl=ru#v=onepage&q&f=talse

(Analog Electronics with Op-amps: A Source Book of Practical Circuits)
2 |Cpena paspabotku npusoxenudt LabVIEW. http://russia.ni.com/labview




MudopManrioHHble TEXHOJIOTHH (OMEepallMOHHbIE CHCTEMbI, MIPOrPaMMHOE
obecriedeHue OOIIEro W  CHENUAIM3UPOBAHHOTO HAa3HAYEHMs, a TaKKe
MH(OOpPMALlMOHHBIE CIIPABOYHBIE CHCTEMbI) W MaTepHalbHO-TEXHHYecKas 0a3a,
UCIIONb3yeMblE  IIPU  OCYIIECTBICHMH  00pa3oBaTelbHOro0  IIpoliecca 10
JOUCLUIUIMHE, COOTBETCTBYIOT TpeOOBaHMIM (heepaibHOro ToCyAapCTBEHHOIO
00pa3oBaTeIbHOrO CTaHAAPTa BBICIIETO 0Opa30BaHMs.

Onucanve WHPOPMALMOHHBIX TEXHOJOTHH W MaTepHaIbHO-TEXHUYECKOM
6a3sl npuBeneHo B YMK/] TUCIUIITHHEL.

KonkperHsie ¢opMbl M TpoOIEaypbl TEKYIIero KOHTPOJIS 3HAaHUN U
IPOMEXYTOYHOW  aTTecTallid, a TaKXe METOAWYEeCKHEe yKazaHus sl
00ydJaroluXcsi I10 CaMOCTOSATENBbHOW paboTe TpU OCBOEHHWU JUCLUILUIAH
(comepxamuecs B OOII) nmoBomsiTcs 10 cBefeHHs OOYYAIOIIMXCS Ha IIEPBOM

3aHATHH.
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JUCT PETUCTPALIMU U3MEHEHWHA
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