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Beenenne

B ocHOBy HacTosliell HporpaMMbl MOJIOKEHBI CIEAYIOIIWE JUCHUUIUIMHBL TEOpHUs
CIIy4alHBIX IPOLIECCOB C AIEMEHTAMU TEOPUU BEPOSTHOCTEM M MATEMATHYECKOW CTATUCTUKH;
OCHOBBI METPOJIOTMM M METPOJIOTHYECKOro oOecreueHus; MaTeMarhdeckas o0paboTka
pe3yJNbTaTOB M3MEPEHMIt; TEeopHs HU3MEpPEeHHl M mepenadya H3MEpUTenbHOW HH(popManuu,
METOJbl U CpEACTBA HM3MEPEHUN MEXAHWYECKUX BEIMYMH, BPEMEHU M YacTOThI, TEIUIOBBIX
BEJIMYUH, DJEKTPUYECKMX W MArHUTHBIX BEJIMYMH, AaHAJUTUYECKUX M  CTPYKTYpHO-
AQHAINTUYECKUX BEJIUYMH (COCTaBa U KOHLIEHTPALIMH BELLECTB).

1. OcHoOBBI MeTPOJIOTHH

IIpeamer u 3amaum Merposioruu. BakHelnue TepMUHBI U onpenencHus. Puzndeckue
BeNMUuMHbL. Enununnsl  ¢usnueckux BenuuuH. CHcTeMbl €IUHML (U3UYECKUX BEIUYMH.
[TpyHUMIIBI CO37aHUSI €CTECTBEHHOM CHCTEMbl €QUHMI. Pa3MepHOCTh BEIMYMH M EIMHULL
[IpakTHueckue MpUIIOKEHHS TEOPUHU pazMepHocTed. MexayHapoanas cuctema equauil (CH).

CpencrtBa wusmepeHuid. Bunbl cpeacts  usmepeHuid. Mepbl U Habopel  Mep.
W3mepuTenbHble aHaJIOroBble M LU(POBBIE Npeodpa3oBareny. M3mepurenbHble YCTAaHOBKH U
npuHaUies)kHocTH. [lapamerpsl U cBoiicTBa cpeacTB u3MepeHuid. McxomHble (3TajIOHHBIE)
cpeactBa usMepeHuil. Paboume cpeacrtBa u3mepeHuil. OTcueTHbIE YCTPOWCTBA: IIKaJbHBIE,
uugposble, peructpupyoomue. HopMmupoBaHue METPOJIOIMYECKUX XapaKTEPUCTHK MU KJacChl
TOYHOCTH. CrI0COOBI BBIPAXKEHUS IIPEIENIOB JOITYCKAEMOM MOTrpeIHOCTH.

Oranonsl. O6mue noHATHs. ['ocy1apcTBEHHBIE STANIOHBI — MEPBUYHBIC U CIICIUAIBHEIC.
Bropuunble 3TanioHbl (3TaJOHBI-KONHMM, CpaBHEHUS U paboune). OIUHOYHBIM U IpyNIOBOH
ATAJIOHBl. DTAJIOHHBINA HAObOp. XpaHeHHEe ITaJIOHOB. [lepcrieKTHBBI Pa3BUTHUS 3TAJIOHOB.

Metoapl ¥ npuHUMIBL u3MepeHu. Bunuel meronoB wusmepenuil. IIpeobpazoBanue
U3MEPSIEMOM BEIIMYMHBI B IIpoLecce U3MEpEeHH. Meros HEeNOCpPEeACTBEHHON OLICHKHU.
Huddepenunansueiii Meton. HyneBoii Mmeton. Merox coBnaaenuii. [IpuHIMITBI H3MEPEHU.

O6mme TpeOoBaHUS K H3MEPEHHUSIM. AHaIM3 TOCTAHOBKU HW3MEPUTEIILHOW 3a/ay.
BeiOop cpenctB u MeronoB u3MepeHui. Bbibop uucia udmepeHuil. MeToauKa BBIIOIHEHUS
n3mepennit. CriocoOb 0OHAPYKEHHS U UCKITIOYEHUSI CUCTEMAaTUUECKUX MOrpenHocTel. MeToabl
3aMEIIEHUs, KOMIICHCALIMM IOTPEIIHOCTH IO 3HAKy, IPOTUBOIOCTABJICHMS, CHUMMETPHYHBIX
HaOJII0IeHUH.

IIpamble u KocBeHHble U3MepeHMsl. (COBOKYNIHBIE U COBMECTHBIE HW3MEPEHMS.
OnHOKpaTHBIE 1 MHOTOKpATHbIE U3MepeHUsl. PaBHOTOUHbBIE 1 HEPAaBHOTOYHbIE U3MEPEHUS.

[TorpemHocTn u3mepeHuil. llorpemHocTs M AOCTOBEPHOCTH pE3yJbTaTa H3MEPEHMS.
Buasl morpemnoctTM  u3MepeHHH. TOYHOCTh, NPaBUIBHOCTH, CXOJMMOCTb PE3YJIBTATOB
n3Mepenuil. OKpyriieHue pe3ysbTaToB u3MepeHuil. IlorpemHocTu n3MepUTENbHBIX YCTPONCTB B
CTaTMYECKOM W JUHAMHYECKOM pexume. PacueT HOBEpUTENbHBIX TpaHUIl MOJS JOMYCKOB
NOTPEIIHOCTH U3MEPUTENBHBIX YCTpPOHCTB. CyMMHpOBAHHME IOTPEIIHOCTEH H3MEPHUTENBHOIO
KaHaja JJi 3aBUCUMBIX U HE3aBUCUMBIX COCTABIIAIOMIMX. PacueT TMHaMUYECKUX MOrPelIHOCTEeN
JUHENHBIX W HEJIMHEHWHBIX W3MEPUTENBHBIX YCTpoMCTB. KoHuenuus HeonpeaeneHHoCTn
pe3yJIbTaTOB U3MEPEHUI.

Oo6paboTtka pe3yibTaToB M3MepeHuil. TpeboBaHus K MeTonaM oOpabOTKH pe3yJbTaToB
u3MepeHuil. ['pynnupoBaHue SKCIEPUMEHTAIbHBIX JaHHbIX. [IpoBepka rumoressl O BUIE
pacripesie/ieHus]  SKCIIEPUMEHTAIbHBIX  JaHHBIX. VICKIO4eHHe TpyObIX — IMOTPEIIHOCTEH.
O6paboTka HOPMAILHOTO pacHpeeleHus] JaHHBIX U OTJIMYHOTO OT HopMajbHOTO. OOpaboTKa
pe3yibTaTOB MPSMBIX OJHOKPATHBIX u3MepeHuil. OOpaboTka pe3ynbTaToB KOCBEHHBIX,
COBMECTHBIX, COBOKYIHBIX H3MepeHHi. IIpoBepka OIHOPOAHOCTH M PABHOTOYHOCTH T'PYII
U3MEPEeHU IMpH HOPMAIBHOM M OTJIMYHOM OT HOpMalibHOro pacmpeneneHusx. OOpaboTka
Pe3yJIbTaTOB HECKOJIBKUX OJHOPOIHBIX PABHOTOYHBIX U HEPABHOTOUYHBIX IPYII U3MEPEHUH.



Obecneuenne equHCcTBa M3MepeHHid. CuctemMa BOCIPOM3BEACHUS €MHULL U MIepeauu ux
pa3MepoB pabovmMM CpeicTBaM H3MepeHWU. JTajoHbl. [loBepounsie ycTaHOBKU. CTaHIapTHBIC
o0pasupl. [loBepounbie cxembl U X 06ocHOBaHHE. OOOCHOBAHNE MEKITOBEPOUHBIX HHTEPBAJIOB.
KanmubpoBka cpecTB M3MEpEHUN.

W3mepenuss mnpu koHTposne. M3mepeHnue 3oHaupyrollero curHaiga. HM3mepenue
napaMeTpoB cuctembl. M3mepenue nokasaresneil kayectBa. TOYHOCTh M3MEPEHUN MOKa3aTeneit
kauectBa. KoHTponpHble pnomnycku. ['apantupoBaHHble ponycku. [IpuHuMIIBI Ha3HaueHUs
JOIYCKOB. AJITOpPUTM ONpeaesieHns JomyckoB. OmuOKM NpuU KOHTPOJE MO JOIyCKaM.
BeposiTHOCTH OIIMOOK KOHTPOJIS.

2. MeToasbl U cpeAcTBAa H3MepeHuii

N3mepenuss mMexaHnyeckux BeaW4MH. KaHOHMUYECKOE YpaBHEHHE MEXaHUKHU. 3aKOHBI
Hrerotona u I'yka. M3meputenpHbie mpeoOpazoBarenu. MeToiasl W CpeACTBAa H3MEPEHUU
IJIOTHOCTH BewlecTB. M3MepeHue napameTpoB ABHKEHUA. M3MepuTenu JIMHEWHBIX CKOPOCTEH.
N3meputenu ckopocteil BpamieHus. AkcenepoMeTpbl. BubpomeTpsl. MeToabl U3MEpeHus CHIL,
MOMEHTOB.  [luHamomeTpel.  IIpuHUMOBI ~ ACHCTBHS ~ ITUHAMOMETPOB.  MOMEHTOMEpHI.
[IpeoOpazoBanue KpyTsIIEr0o MOMEHTa. METpONOruuecKue XapakTepUCTUKU U Kiaccu(PHUKaIusa
BECOM3MEPHUTENBHBIX NpuOOpoB. M3MmepeHus nmHEHHO-YrmoBhIX BennunH. Kitaccuduxanms
CPEICTB JUHEHHO-yrNOBbIX u3MepeHuii. [loBepouHoe o0OpynoBaHME U TOBEpKa CpPEICTB
U3MEPEHUM MexaHudeckux BeanuuH. KoHTposnbs pasmepoB. lMcnbiTaHus Ha BHEIIHEE
BO3JIEVCTBHE.

Termnopusnyeckne wusmepenus. 3akoH boims—Mapuorra. 3akon ['eii-JIroccaka.
VYpaBuenue Crokca u bepuymiu. OcHoBHbIe 3akoHbI TepMoanHamuku. [lukn Kapno. Ilponecc
Hxoyns—Tomrcona. Temroemkocts. Teopema Hepncra. VYpaBHenue Kialinepona—
Knaysmyca. IlpaBuno a3 I'ubb6ca. IloBepxHoctHble sBieHUS. (OCHOBHBIC MOHSATHS
cTaTHCTUYeCKOW Qu3uku. YpaBHeHue Ban-nep-Baansca. Cepxrekydects. CTpOeHHE TBEPIOTO
tena. Dddexr [Ixozedcona. Dddext Xomma. Mertonsl uaMepeHus temiepaTypbl. OOue
cBeleHUsT 00 M3MEpPEeHMH TeMIepaTypbl M TEMIIEPaTypHBIX MIKalaX. MeTpoiorudyeckue
xapakTepucTuku. Krnaccudukamuss cpencTB  HU3MEpEHUH  TeMIepaTyphl. [epMOMeTphl
COMPOTUBIIEHUST U METOAbl H3MepeHus conporusieHus. Ilupomerpel. Meroabl u3MepeHuUs
JABJICHUST M DPa3pexeHus, pacxoga M ypoBHA. CpeacTBa M3MEpPEHHMH IABICHMS M Pa3HOCTU
naBieHui. BakyymmeTpsl. MI3Mepenue pacxoaa ®KUIKOCTEH, ra3a v mapa 1o nepenangy AaBjIeHUs
B CyXawlleM ycTpolcTBe. Pacxomomepbl IOCTOSHHOrO Iepenaja:  dAJIEKTPUYECKUE,
TaxOMETPUUYECKUE M YIbTpa3ByKoBble. Termomepsl. M3mepenne ypoBHsA. MeTonbsl U cpencrsa
MOBEPKH CPEACTB U3MEPEHUN TEMJIOTEXHUYECKHUX BEJINYMH.

WN3mepenue BpemeHu 4acToThl. [IpHHIMI HEONpeneNeHHOCTH MpU  H3MEPEHUU
BPEMEHHBIX U YaCTOTHBIX NapaMeTpoB. JTanoHHoe Bpems. LlIkanbl Bpemenu. ['ocynapcTBeHHas
cinyx0a BpEMEHM, 4YacTOThl M OIpeAeNieHHs IapameTpoB BpamieHus 3emiu. KBaHTOBbIE
CTaHJapThl 4acTOThl M BpeMeHu. KBapueBble Mepbl 4acTOTHL. YacTOTOMEpPHI pPE30HAHCHBIE,
TeTepOJIMHHBIE, €MKOCTHBIE, MOCTOBBIE. DJIEKTPOHHO-CUETHbIE YacTOTOMephbl. CHUHTE3aTOPHI
YacTOTBI, JACIUTENIM M YMHOXKHTENIM 4YacToThl. Da30Bble M YaCTOTHBIE KOMIIAPATOPBHI.
W3meputenn MHTEpBalIOB BpeMeHM. lIpHMEMHHKHM CUTHAJIOB STAJIOHHBIX YacTOT M CUTHAJIOB
BpEMEHHM. MeToAbl ONpeAeieHusl NEHCTBUTEIBHOTO 3HAYEHHUS YacTOTHl AJIEKTPOMArHUTHBIX
Kojebanuii. MeTonbl onpeeieHus] KPaTKOBPEMEHHOW HECTaOMIIBHOM YacTOTHI. DJIEKTPOHHBIC
METO/bl M3MEpEeHHUs] MHTepBaJoB BpeMeHU. I[loBepoyHoe 00OpyJOBaHHE M TOBEpKa CPENCTB
M3MEpPEHUI BpeMEHHU U YaCTOTHI.

W3mepeHust 27€KTPUUECKUX M MAarHUTHBIX BelMM4yMH. 3akoHbl Kupxroda u Oma. 3akoH
MarHUTHOM MHAyKIUM Amriepa. Teopema Ammepa. MeTonbl M3MEPEHUN SJIEKTPUUYECKUX U
MarHuTHBIX BenuuuH. Kiaccuduxanms cpelncTB H3MEpeHHH 3JIeKTPUYECKUX M MarHUTHBIX
BEIMYMH.  ODJEKTpUYECKHE  HM3MEepHUTeNbHble  MpeoOpa3oBarenn.  OCHOBHBIE  Y3JIbl
AIIEKTPOU3MEPUTENIBHBIX TMpHOOpoB. M3MepeHus cuiabsl TOKOB M HampspbkeHui. M3mepeHus



YaCTOTHI, SHEPTUH U KOJIWYECTBA JIEKTpUUECTBa. VI3MepeHus 4acToThl U (a3bl, aHATH3 CHEKTpa
ANEKTPUUYECKUX CUTHAJIOB. V3MepeHus mapaMeTpoB Lienel MOCTOSHHOTO U MEePEMEHHOr0 TOKa.
W3mepenuss mapaMeTpoB MarHUTHOTO IIOJIS, OINPEAENICHUE XapaKTepUCTHK U IapamMeTpOB
MarHUTHBIX MaTepHanioB. MeTobpl U CpeAcTBa MOBEPKU CPEACTB U3MEPEHUN ICKTPUUECKUX U
MarHUTHBIX BEJIUYHUH.

N3mepenusi aHAIMTUYECKUX U CTPYKTYpHO-aHATUTHUYECKMX BenuuuH. [lepuoaunueckas
cucremMa »d3JIeMeHTOB MenzeneeBa. 3akoH byrrepa—IJlambepra—Dboapa. 3akon dapanes.
VpaBuenue Hepucra. 3akon Crokca—IJlommens. MeToasl H3MEpPEHUM AHAIUTHYECKUX U

CTPYKTYPHO-aHATUTUYECKUX BEJIMYHH. Konopumerpuueckuii METOL. N3mepenue
MHTEHCUBHOCTH OKpacku. Tumbsl (oTosrnekrpuueckux kojopumerpoB Hedenomerpuueckuili u
TypOUIMMETPHUECKHI METO/BbI. Arnmaparypa u METOJMKA U3MEPECHUM.

®doroTypOuaumMeTpudeckoe THUTpoBaHUe. PedpakTtomerpuueckuii MeTon. AHaIW3 ABYX- U
TPEXKOMIIOHEHTHBIX ~ cucTeM. Buabl  pedpaxromerpoB. Ilomspumerpuueckuid  MeTO/I.
[TpunuunuanpHas cxeMa nojsipuMmerpa. JlromuHecueHTHbIH Meron. OOIacTH NpUMEHEHUS
JIOMHMHECHIEHTHOro  Meroza.  Konagykromerpuueckut — Meron.  KoHaykromerpuueckoe
TUTPOBAaHUE. YCTAHOBKA Il  KOHAYKTOMETPUYECKOTO  BBICOKOTOYHOTO  TUTPOBAHHS.
[Torennmomerpuyeckuii  Meton. Buael mnorermmomeTpoB. [lomsporpaduueckuii  MeTox.
Konuenrpannonnas  nossipusanus.  Ilomydenue — mosssporpammsbl.  Anmaparypa — ais
noJsiporpadguuecKoro aHanusa. JJIeKTpoaHanu3. TeopeTudeckrne OCHOBBI MeToja. Ammaparypa
JUISL  DJIEKTPOBECOBOTO W KYJOHOMETPUYECKOTO aHain3a. XpomaTorpaguueckuidi MeTOA.
HNonooOMeHHas,  MOJIEKYJIsIpHO-aOCOpOIMOHHAs,  OCaZouyHas M pachpeneauTenbHas
xpomatorpadus. Jlozatopel, XxpoMarorpauueckue KOJOHKH, AeTeKTopbl. CTaHmapTHBIC
oOpa3lpl cocTaBa M CBOWCTB BELIECTB U MaTepualoB. BbIpakeHuEe HEOIpeneIeHHOCTH
pe3ynbTaToB U3MepeHHil. Meroabpl W cpelncTBa oOecliedeHHs €IMHCTBA HM3MEpPEHUi
AQHAIUTUYECKUX BEJTUYHH.

ConeprxaHue HaCTOSIIIEro pasjiena JOMOJIHAET NPOrpaMMy-MUHUMYM IO CHIEHUAIbHOCTH
02.00.02 «AHanuTH4ecKas XUuMHU.

3. OcHOBBI METPOJOTrH4€CKOro odecneyeHus

Oco0eHHOCTH METpOJIOTHYECKOro olecredeHusl Npu pa3paboTKe, MPOU3BOJACTBE U
HKCIUTyaTallMM TEXHUUYECKUX YCTpoucTB. CpelcTBa U3MEpEeHU Kak OCHOBAa METPOJIOTMYECKOTro
oOecnieueHus. BrusHue cpencTB M3MEpPEeHH Ha TOYHOCTh M HAJEKHOCTh TEXHUYECKHUX
yCTpOHCTB. BBIOOp CpelncTB HM3MepeHHi IO TOYHOCTH. ABTOMAaTUYECKHE H3MEPHUTEIbHbIE
CUCTEMBl KaK CpeJICTBa JMarHOCTUKH, KOHTpOJsl U mNoBepku. CHUTHaTypHblE M JIOTUYECKHE
aHanmu3aTopsl. MeTposoruueckoe o0ecreyeHre aBTOMAaTHUECKUX U3MEPUTEIIbHBIX CUCTEM.

3akon Poccuiickoit ®enepanuun «O0 obecrnieueHun e€AUMHCTBA H3MepeHMiD». Oouiue
NOJIOKEHUS, eOUHMIBI BeduyuH. CpeAacTBa M METOAMKHM  BBINOJHEHHUS  HM3MEpPEHHH.
Mertponoruueckue ciayxObl. [ocyaapCTBEHHBIM METPOJIOTHYECKHM KOHTPOJIb M HaJ30p.
KanuGpoBka u cepTudukanus cpeicTB U3MEpEeHHH.

CyImHOCT, ~ METOJOJIOTUM  MPOBEJIEHUS  METPOJOrMYECKOro  CONPOBOXKIEHUS U
METPOJIOTHUECKOW  HKCHEPTU3bl TEXHUYECKUX O0O0BeKTOB. (OCHOBHBIE HANpaBJIEHUS HX
COBEpILICHCTBOBAHHUS.
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