Muno6pHayku Poccun

®denepanbHOE rOCyIapCTBEHHOE OI0JKETHOE 00pPa30BaTEIbHOE YUPEKICHUE

BBICITIETO 00pa3oBaHUs
«OpeHdyprekuii rocy1apcTBeHHbIH YHHBEPCUTET»

Kadenpa merponoruu, cranaapTu3anuu u cepTuuKaimm

PABOYAS ITPOT'PAMMA
JIACHTUTUIMHBI

«b.1.B.O/[.11 Memoowi u cpedcmea uzmepenuil, UCHLIMAHUL U KOHMPOJISL»

YpoBeHb BhICIIEro 00pa3zoBaHus
BAKAJIABPUAT

HanpaBneHHe IIOArOTOBKH

27.03.02 Ynpasnenue kauecmseom
(KOl 1 HAMMEHOBAHHUE HAIIPABJICHHUS [TOJIrOTOBKH )

Obwuit npopuno

(HaMMEHOBaHME HANPABJIEHHOCTH (MPO(HIIA) 06Pa30BATENLHOI MPOrPaMMBbI)

Tun o6pazoBarenbHON MPOrpamMMbl
IIpoepamma npuxnaonozo baxaraspuama

KBanuduxarms
bakanasp

dopma o0yueHus
3aounas

I'ox Habopa 2018

939368



Pa6ouast mporpamMma pacCMOTpEHa U YTBEP)KICHA Ha 3aceJaHuH Kadeapsl

Kadaezma METPOJIOTHH, CTAHAAPTHU3aAIIHH U1 CCDTI/I(bI/IKaTII/II/I

HAUMEHO8AHE Kageopbl

npotokon Ne 4 _or"Z3" 27 2074,

3aBenyromuii kadeapoi
Kademnpa METpoJIOTHH, CTAHIAPTU3AIMHY U CEPTUDUKAITNT

A.J1. BopoOneB

HaumeHosawue kageopvl 'jédhuc?

HUcenonnumenu:

pacuiugposxka noonucu

ACCHUCTEHT A.C. BoJEHOB

00M12CHOCTb / noonuce pacuugposka noonucu

00onAHCHOCMDL 5 noonuce pacuugposra noonucu

COT'JTACOBAHO:

Y 7
[pencenarens METOAUYECKOH KOMHCCHH 10 HanpaBnclyrf{é OICOTOBKH
A.JI. BopoObséB

27.03.02 YupasiieHue KaueCTBOM

KOO HAauMeHQBaHue { . Wnp@nzwb pacuupposra noonucu
3aBeyOIIHIA OTAETIOM KOMIUIEKTOBAHUSA HayqHOH OMOIHOTEKH
H.H. I'punait
Jruqnaﬂ%diﬂ:db pacuugposka noonucu

VII0JIHOMOYEHHBII 110 Ka4eCTBY (PaKyJIbTeTa
’\\ V P.X. XacaHnoB

UYHAA NOONUCY \\F pacuugposka noonucu

Ne peructpanuu

© BomsHoB A.C., 201/
© oIy, 201



1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (eaH) OCBOCHMS JUCIATUIMHBI:
dbopMHUpOBaHHE 3HAHUI COBPEMEHHBIX MPUHIIAIIOB, METOJIOB M CPEACTB U3MEPEHUN (PU3MUECKUX Be-

JIUYMH, a TAaKKe 0COOCHHOCTEH MPOBEIeHUsI U3MEPEHUI MPU KOHTPOJIE TEXHOJIOTHUYECKHX IporeccoB. OcHO-
BY JUCLUIUIMHBI COCTaBJISIIOT METOAbl IPUKIAJHOM METPOJIOTMM M H3Y4YEHHME YCTPOMCTBA pPa3IM4HBIX
CPEACTB U3MEPEHUH, NCIIBITAHUIA U KOHTPOJISA MO 001aCTAM U3MEPEHHIA.

3amaun:

- YCBOUTb OCHOBBI aHaJIM3a U BbIOOpA MPUHIIMIIOB M METOA0B MU3MEPEHUI (PU3NUECKIX BEIUYMH;

- HpuoOpecTH YMEHUS U HaBBIKM H3MEPEHUN psJa [apaMEeTpOB MPOAYKLUUU WIA CPEICTB
MPOM3BOICTBA (000PYAOBAHUSA);

- OBJIaJACTh MCTOJaMU KOHTPOJIA B C(pepe MMPOU3BOACTBA KA4YCCTBA MPOAYKIIMU HA BCCX CTAAUAX CI0
HU3TrOTOBJICHU .

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuuiuiiHa OTHOCUTCA K 00s3aTeNIbHBIM JUCLUIUIMHAM (MOAYJISIM) BapuaTUBHOM yactu Ojoka 1
«JlucuumuinHbl (MOLYIIN)»

[TpepexBusuthl qucuuminunsl: b.1.B.O/[. 18 Memponozus
[ToctpexBusutsl aucuuruinnsl: b.1.B.O/]. 14 Cucmemnviii ananus

3 TpeGoBanus K pe3yjabTaTaMm 00yYeHUs MO TUCIUIINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAIIPABJICH HA (I)OpMI/IpOBaHI/IC CJICAYIOHIUX PE3YJIbTAaTOB O6y‘IeHI/I${

HJ'IaHI/IpyeMBIe PE3YIbTAaThI O6yLI6HI/I$I Mo JUCHUIITIMHE, XapaKTCPU3YIOIIUC

. dopmupyemMble KOMIETEHIINH
sTansl GOPMUPOBAHNS KOMIETEHITUH

3HaTh: OCHOBHBIE MOHATHS M TEPMHUHBI B 001acT MeTposioruu, metooB |I1K-3 o6nagats cnocoOHOCTBIO
U CPEICTB MU3MEPEHUH, UCIBITAHUM M KOHTPOJIA; 3aKOHOAATENbCTBO PD |mpuMeHsATh 3HaHUE 3a1a4

[0 JaHHBIM BONPOCAM; MPHUHLUIBI JEHCTBUS TEXHUYECKUX CPEACTB |CBOEH MpodecCHOHATbHON
U3MEpEeHUl, OCHOBBI TEOPUHU MOTPEUIHOCTH U3MEPEHUH, MpaBuja BbIOOpa | IeATEIbHOCTH, UX

METOZOB M CpPEICTB H3MEpPEeHMH, MpaBwiia OOpabOTKH pe3yJabTaTOB |XapaKTEPUCTHKH (MOJIENN),
M3MEPEHUH U OLICHMBAHUS MOTPEIIHOCTEN, OCHOBHBIE cTaHIapThl U H/[ B |XapakTepUCTUKN METOMIOB,
U3MEPEHUAX, MAaTEPUaAlIbl 3aKOHOJATEIbHOW U MPUKIIAJHOW METPOJIOTUHU; |CPEICTB, TEXHOJIOTHUH,
MOPSAIOK pa3paboTKW M yTBepkIeHus crangaproB Ha CU; mpaBuna |anropuTMOB pPELIECHUS 3THUX
o0ecrieyeHns: €AMHCTBA U JOCTOBEPHOCTH M3MEPEHUH; KilacCUpUKALMIo |3a7ay

M3MEPEHUM MO BUAAM WM3MEPEHUI; METOJbl MU3MEPEHUs, WCIBITAaHUSI U
KOHTpPOJIS; MOPSJIOK MOATOTOBKM K W3MEPEHUSM M aHajau3 IOCTAHOBKHU
M3MEPUTENIBHOM 3a/1a4y; MTOTPEITHOCTH U3MEPEHN, BUJIBI IOTPEIIHOCTEN,
cpeactBa usmepenuil (CH), ucnplTaHuil U KOHTPOJISI; METPOJIOTHUYECKUE
xapakrepuctuku  (MX)  cpencTB  M3MEpEeHM;  HCIHBITaTeIbHOE
o0opyaoBaHue: BUOPO- M yAapHbBIE CTEHbI; TEpPMOKaMephbl U OapoKaMephl
U T.J.

YMeTb: pazpabaTeiBaTh CTaHAAPTHI U HOPMATHBHbIE JOKyMeHThl Ha CU;
OCYHIECTBJIATH KOHTPOJIb 3a IEPUOJWYHOCTBIO M  IPABHIBHOCTBHIO
MIPOBE/ICHUS TIOBEPOK CPE/ICTB U3MEPEHMIA, 3a COOII0IEHUEM CTaHIapTOB
u npyroi HJI B chepe usmepeHuil, UCHBITAaHUNH M KOHTPOJIS; UMEThH
IIPEICTaBICHNE O IYTSAX Pa3BUTHsI METPOJIOTHH, cTaHaapTu3auuu g CU
B P® u 3a pybexom.




[Tnanupyemsble pe3ynbTaThl 00y4YeHHs 110 AUCUUIUIMHE, XapaKTepHU3yIollIne

. DopMUpyEMBIE KOMIIETEHIIUN
sTansl HOPMUPOBAHHS KOMIETEHIUH

Buajerb: yMEHUSMHU U HABBIKM U3MEPEHHHN Psiia IapaMeTPOB NMPOLYKLUU
WIH CpPEICTB MpPOU3BOJACTBA (00OpYyIOBaHWs);, HaBBIKAMH B 00JacTh
METpPOJIOTHYECKOr0  oOeclieyeHuss  Ha  NpPeANpHUATHH,  aHalu3a
HOPMATHBHOM  JOKYMEHTauud B  oOmactu  mpodeCCHOHATBHON
JESATEIbHOCTH, NOATOTOBKH IIPOM3BOJCTBA, MPOAYKIMH U OKa3bIBAEMBIX
YCIOyr K CepTU(UKAIMH, YNPABICHUS KA4eCTBOM MPOAYKLIUU H YCIyT
4yepes3 CpeicTBa U3MEPEHUI U KOHTPOJISL.

I1K-8 061amars crmocoOHOCTRIO
OCYIIECTBIIATH MOHUTOPUHT U
BJIaJIETh METOAAMU OLEHKHU
nporpecca B 00J1acTu
YIIy4IlIEHHUs Ka4eCTBa

3HaThb: NPUHOMOB W3MEPEHUH (PHU3UYECKUX BEIMYUH, CTPYKTYPHBIE
(pyHKIIMOHANBHBIE, MEXAHUYECKHE, ONTUYECKHE U T. JI.) CXEMBbl, OCHOB-
Hbl€ TEXHUUYECKHUE XapaKTEPUCTUKHU TUIIOBBIX CPEACTB U3MEPEHUHN U OCO-
OEHHOCTHU MX NPUMEHEHHUS.

YMerb: HCNONB30BaTh (U3UYECKHE 3aKOHOMEPHOCTH [UIS PELICHUS

MPAKTUYECKUX M3MEPUTEIbHBIX 33/a4, NMPaBUIbHO BBIOUPATH U HCIIOJNb-
30BaTh CPEJCTBA U3MEPEHUM C YUETOM UX METPOJIOTUYECKUX XapaKTepH-
CTHUK M CHEHU(PUKUA U3MEPUTEIHHOW 3a7aud; MPUMEHSATH COBPEMEHHbBIC
CpeICTBa TIOBEPKH (KaTMOPOBKHM), PEMOHTA U FOCTUPOBKHU CPEJICTB M3MeE-
pEHUH.

Baajnerb: HaBbIKaMU M3MEPEHUN Pa3pabOTKH JIOKATBHBIX MOBEPOYHBIX
CXeM, IMPOBEIEHUs TIOBEPKH, KaIHMOpPOBKH, IOCTUPOBKM U PEMOHTA
CpPEICTB MU3MEpPEHUH; HABBIKAMH CaMOCTOSITEIBHOTO  MOJB30BAHUS
cTannapramu ['ocynapCTBEHHOW CHUCTEMBbl OOECIEYeHHs] EIUHCTBA
W3MEPEHHUH U IPYTUMU HOPMATHUBHO-TEXHHUYECKUMU JOKYMEHTAMH.

4 CTpyKTYpa U colepKaHHue TUCHHUIINHBI

4.1 CTpyKTypa THCHUILIMHBI

OO61mas TpyA0eMKOCTh AUCHUTIIMHBI COCTABISET 8 3a4eTHHIX eUHMUII (288 akaJleMUYECKUX YacoB).

TpynoemMKocCTb,
Bun pabotet aKaJIeMHUYECKHX 4acoB
6 cemecTp 7 cemecTp BCETO
O01asi Tpy10€MKOCTh 144 144 288
KonTakTHas padora: 19,5 19,5 39
Jlexumu (JI) 8 8 16
Jlaboparopusie pabots (JIP) 10 10 20
Koncynpranuu 1 1 2
ITpomesxyTounas arrecranus (3K3aMeH) 0,5 0,5 1
CamocrosiTesibHas padora: 1245 1245 249
- camono02omoeka (npopabomxa u noemopenue 1eKYUoOHHO20
Mamepuana u Mamepuana y4eoHuKo8 u y4eOnvix nocooull,
- 10020MO6Ka K 1a00pAMOPHbIM 3AHAMUAIM
Buj nToroBoro KOHTpoOJIst IK3aMeH IK3aMeH
Paznensl AMCUMITIINHBL, H3y4aeMble B 6 ceMecTpe
KonnuecTBo yacos
Ne HaumenoBanue pa3zaenon ayAuTopHad BHEay/I.
pasnena BCETO paborta
T 13 | P pabota
1 BBoanas gacth Kypca, Ki1accuukanus n3MepeHuit 14 2 12
10 METO/IaM U 00J1acTIM




KonnuecTBo 4acos
Ne ayUTOpHAs
paszena HaumenoBanue pa3aenon BCEro pabota BHEayl.
T 13 | P pabora
Knaccudukanus no BuiaM u3MepeHHii, cpesicTBa
2 U3MEPUTEIIbHON TEXHUKHU, [IOBEPKA CPEJCTB U3ME- 16 2 14
peHuit
3 O060061mEHHast CTPYKTypa METOJIOB H3MEPEHUI 16 16
4 [ToaroroBka Kk U3MEPEHUSIM, aHATIU3 0OBEKTA U3- 16 2 14
Mepenus, aHanu3 MBU, Buibl norpemnocrei
CpenctBa u3MepeHuil, UCIIbITAHUN
5 1 KOoHTpoJis1. [IpuMeHeHne BBIYMCIUTEIbHON 14 14
TEXHUKHU B CPEJICTBAX M3MEPEHUI
6 N3mepenne reoMeTpuiecKux BeTHIHH 68 2 10 56
Wroro: 144 8 10 126
Paznenbl MUCHMIUIMHEL, U3ydaeMble B 7 ceMecTpe
KonnyecTBo yacos
No ayJIuTOpHas
paszena HaumenoBanue pa3aenon BCEro pabora BHEayl.
T 113 | Jip pabora
7 N3mepeHns MEXaHMYECKUX BETUYUH 30 2 4 24
8 W3mepeHust BpeMEHU U 4aCTOThI 16 2 2 12
9 Tennodusnyeckue u TeMiepaTypHble H3MEPEHUS 16 2 2 12
10 Wcneitanus. McnbiTaTennbHOE 000py10BaHKEe 12 2 10
W3mepeHus >MeKTpUUeCKUX U MAarHUTHBIX
11 BEJIMYMH, PATUOTEXHUICCKUE U PAIMOIIEKTPOH- 16 16
HbIE U3MEpPEHUs
12 I/I3N£epeH1/m (U3NKO-XMMHYECKOTO COCTaBa U 18 18
CBOWCTB BEIIECTB.
13 OnTuko-pu3nIecKue U3MEPEHHUsI 14 14
14 W3mepenus akycTUYECKUX BEJIMYUH 12 2 10
15 W3mepeHus XapakTepuCTUK HOHU3UPYIOIINX 10 10
M3JIy4€HUH U SAEpHBIX KOHCTaHT. HaHoMeTpusi.
Hroro: 144 8 10 126
Bcero: 288 16 20 252

4.2 ConepxxaHue pa3/iesioB AU CHUIIIHHBI

Pa3nes 1. BBogHast yacth Kypca, kiaccugukanus u3MepeHui 1o MeToamM u 00J1acTAM

[Tpenmer, 3agauu U cojepkaHue AMCUUIUIMHBL. MHOroo0pasue n3MepuTeNnbHbIX 3a1a4. OcoOeHHO-
CTH HCIIOJIb30BAHUS U3MEPUTEIbHON MHPOPMAIIMU O pa3Mepe WM O 3HAUEHUU (PU3NYECKOW BETHYUHBI IPU
M3MEPEHUH, KOHTPOJIEC U UCIIBITAHUSX. PellieHne o COOTBETCTBUU pa3Mepa MU 3HaueHUs! (U3NUYECKOi Besn-
YWHBI HOPME IIPHU KOHTPOJIC U PCIICHUEC O COOTBETCTBUH pasMEpa UJIU 3HAUCHUA (1)H31/I‘ICCKOI71 BCJIINYUHBI
HOpME MPU U3MEHEHUH BIUSIOMHNX (DAaKTOPOB MpU UCTIBITaHUAX. [IOHATHE M3MEPUTENBHOTO SKCIEPUMEHTA.
OO600111eHHbIE CTPYKTYPHBIE CXEMBI TPU U3MEPEHUSIX, UCIIBITAHUSAX U KOHTposie. CTpyKTypa Kypca, MEcTo U
pOJIb B IOJArOTOBKE MH)KEHEPA-METPOJIOra, CBS3b C APYTUMHU AUCLUILINHAM.

Paznen 2. Knaccnduxanusi no BuaamM u3MepeHuii, cpeacTBa HU3MepUTeIbLHON TeXHUKHU, OBEP-
Ka CPeACTB M3MepeHHuit

Knaccugukarus usmepenuii mo obaactsaM n3MepeHuil (MexaHuka, TerioTa, 3JeKTPUIecTBO U MarHe-
TH3M, ONTHKA, aKyCTHKa, aTOMHAas U sAepHas (u3uKa); moJapas3zenaM JaHHON o0nacTu (rpyra u3MepeHui);
XapaKTepUCTHKAM U3MEpSeMON BEJIMYMHBI UM MapameTpa (BUI WU3MEPEHUH, TUarna3oH 3HaUYCHUH u3Mepsie-
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MOI1 BEJINYMHBI); OCHOBHBIM XapaKTEpUCTHUKaM Ipoliecca U3MEpPEHU (XapaKkTep 3aBUCUMOCTH OT BIIHSIOIINX
(bakTOpOB: BpeMEHH, TEMIIEPaTyphl, BHEUTHETO0 MArHUTHOTO IOJISl, HAPSHKEHUS! MUTAHUS, BIaXKHOCTH, BUO-
pauuu u T. A.); obnactsM npuMmeHeHus. Knaccudukanus cpeacts uaMepeHuit mo onpeaessonM mpu3Ha-
Kam (Mepsl, TpuOOPHI, Mpeodpa3oBaTesid, YCTAaHOBKH, cucTeMbl). O000IIEeHHAsI CTPYKTYpHAsi cXeMa CPEeICTB
U3MEpEeHUil. DIEMEHThI CTPYKTYPHOU CXEMBbI (MEpPbI, KOMIIApAaTOpPhl, IEPBUYHbBIE U BTOPUYHbBIE IPEOOpa30Ba-
TEeJH, YCTpOHCTBa 00pabOTKU, MPEACTABICHUS U perucTpaui nHhopMauu, KaHaiabl CBSI3U, BCIOMOTaTelb-
HBIE AJIEMEHTHI). XapaKTePUCTUKN MPeoOpa3oBaHus IEMEHTOB. TEeXHHUECKHE W METPOJIOTUYECKHE XapaK-
TEPUCTUKH CPEICTB M3MepeHuil. KoMIuiekc HOpMUPYEMBIX METPOJIOTHYECKUX XapaKTePUCTHK CPEICTB M3-
MepeHuil. [IpuMeHeHne BBIYMCIUTENBHON TEXHUKH B CpeACTBaX M3MepeHuil. BBoa aHamoroBoit madopma-
MU, TPUOOPHBIN UHTEPEHC.

Pa3znesn 3. O000méHHAsE CTPYKTYpPA MeTOI0B U3MepeHuil

MGTOI[BI HU3MCPCHUA W KOHTPOJIA: HCIMOCPCACTBCHHBLIC MCTOIbI H3MepeHHﬁ; MCTOAbl HU3MCPCHUA
CpPaBHEHHUS C MEpOii; OomocpenoBaHHbIE METOAbl M3MepeHuit; OO00IIEHHbIE CTPYKTYPHbBIE CXEMbl METOOB
M3MEPEHUs MpU MPsIMOM IpeoOpa30oBaHUU U MPU HAIMYMKM KOMIEHcaluu (IuddepeHanbHblii, HyIeBOH,
3aMeIIeHUs], COBIAJCHHUS, TPOTUBOMOCTABICHUS U T.J.). Y CIIOBUSI IpUMEHEeHUs: MeTo10B. OlleHKa BO3MOX-
HOCTH METO/JIOB.

Pa3nea 4. IloaroroBka K M3MepeHUsIM, AHAJIM3 00beKTa U3MepeHus, aHaau3 MBU, Buasl no-
rpemHocTen

[TonroroBka Kk M3MEPEHUSIM U aHAJIU3 NOCTAHOBKM M3MEPUTENIHOMN 3a/1aui: BBIOOp MOJEIN 00bEeKTa
WIN SIBJIEHUS; CO3/1aHUE YCIOBUM JUI U3MEPEHUM 1 KOHTPOJIb UX BBIIIOJHEHUS; BBIOOP CPEACTB U3MEPEHUI
U MeToJa u3MepeHus, Kod(h(HUIueHTa TOUHOCTH; MOTPEIIHOCTH METOJIOB U CPEACTB M3MEPEHH; TTOHSATHS
HEOIPEACIEHHOCTH TUIIa A U b 110 OTHOLIEHMIO K IOTPEIIHOCTAM; IOTPEIIHOCTH U3MEPEHUM, BUABI I110-
rpeurHocTeii, adCoIIoTHAs MOIPEIIHOCTh, OTHOCUTEIbHAS MOTPEIIHOCTh, CUCTEMATUUYECKasl MOTPEIIHOCTD,
rpy0asi morpemHocTs (MpomMax); ciaydaiHas HOrpelHocTb, ocHoBHas norpeumHocts, HCII, CKO, yuér cu-
CTEMATHUYECKUX TOTPEITHOCTEH M CIOCOOBI MX YMEHBIIEHUS MPU Pa3IMYHBIX METOJaX M3MEpEeHUi (MeTon
3aMEIIEHMS, METO], IPOTUBOIIOCTABJICHHs, METOJI KOMIIEHCALIMU IIOTPEIIHOCTH 10 3HAKY, METOJ PAaHIOMM3a-
LMY, METOJI CHMMETPUYHBIX HAaOMIOACHUN U T.1.); 00paboTKa pe3yabTaTOB U3MEPEHUM M OLIEHUBAHME I10-
IpeIHOCTeN U3MEPEHU; U3MEPEHHs ¢ OJHOKPATHBIMU HAOIIOACHUAMH, U3MEPEHUSI C MHOIOKPAaTHBIMH U3-
MEpEHUSIMH, KOCBEHHBIE METOBI 00padOTKH pe3ynbTaToB. Llenb pa3paboTku U NpUMEHEHUs METOAUKHU BbI-
nojHeHus uamepenuit (MBI). Pazpaborka MBU kak cocTaBHas yacTh MPOEKTUPOBAHMS M CO3aHUS TEXHO-
JIOTUYECKOTO Mpoliecca, B KauecTBa AIEMEHTa KOToporo ucnoiabizyercas MBU. OcHoBHble 3Tanbl pazpaboTKu
MBU: ¢opmupoBaHue UCXOAHBIX JaHHBIX, BEIOOp MPHUHIMUIIOB U CPEJICTB U3MEPEHUI, CO3/jaHne OIBITHOM
peanuzanuu TunoBoit MBU u ee skcnepuMeHTabHOE MCCIE0BaHUE, TMOO CO3aHue peaTu3allii WHIUBH-
nyansHoii MBU 1 ee mpenBapuTenbHOE SKCIEpUMEHTAIBbHOE MccieloBaHue; pa3paboTka onucanus MBU;
pa3zpaboTKa MpOorpaMMbl IKCIIEPUMEHTAIILHOTO ONPEESIICHHs TIoKazareyiel kauecTBa peanuszanuu MBU; at-
tectauus MBU; opopmiienne pesynbratoB pazpadborku MBU.

Pa3znen 5. CpeacrBa m3mepeHmii, McnbITAaHUH U KOHTpoJs. IlpuMeHeHue BBIYHCIMTEIBHOM
TEeXHUKH B CPeICTBAX U3MEPEHUH

CpenctBa nsmepenuit u koutposs: 'CU; snemMeHThl cpeacTB U3MEpeHuid - (Mepbl, U3MEPUTEIbHBIN
npubop, npeodpa3oBarenpb U T.J.); TEXHUUECKUE XapAaKTEPUCTHKH JIEMEHTOB U3MEPEHUN U X METPOJIOTH-
yeckasi, MHGOpMallMOHHAsl, KOHCTPYKTUBHAsE M JKCIUTyaTanmoHHas coBMmectumocTb. ['CII; xommapatop,
NEPBUYHBIH M BTOPUYHBIM MpeoOpazoBaTesb; METPOJIOrMUYECKHe XapakTepucTuku (MX); HOpMHUpOBaHUE
MX. Kommiiekc MX. [IpruMeHeHNEe BBIUACIUTENBHON TEXHUKH B CPEICTBAX M3MEPEHMI: BBOJ aHAJIOTOBOM
M3MEPUTENBbHOM HH(pOPMALIUU B YCTpOHcTBA IU(PPOBOIT BHIYUCIUTENBHOM TEXHUKN; IPUOOPHBIN HHTEpdeEiic;
MIPUMEHEHUE CPEJICTB HU(GPOBON BHIUMCIUTEIHLHOW TEXHUKH B M3MEPUTENbHBIX MPUOOpax, YCTAaHOBKaX U
CUCTEMAX.

Pa3nen 6. U3mepeHne reoMeTpM4eCKHUX BeJTHYHH

CpenctBa M3MEpEHH T'€OMETPUYECKUX BEIMYMH (JTMHEHKH, IITAHT€HUHCTPYMEHTHI, IITaHTeHpEen-
CMachl, MUKPOMETPHI U MUKPOMETPUYECKHE CKOOBI, MHANKATOPHBIE MHCTPYMEHTBI, U3MEPUTEIbHbIE MUKPO-
CKOTBbI); YTJOBBIE CpPEICTBA HM3MEPEHHH (YrOJIbHUKM M TPU3MBbI, IITAHTE€HYTJIOMEpPHI, >KUJIKOCTHBIE
ypoBHeMepbl); LudepOnathHeie cpencTBa u3MepeHHi (MHAUKATOPHl YaCOBOTO THIIA); DTAJIOHHBIE CPEACTBA
mmepennit (ITKM/JI, IIKMY, ontumeTpsl, u T.1.).



Pa3znen 7. U3mepeHne MexaHMYeCKUX BeJTMYHH

M3MepeHuss U KOHTPOJIb MEXaHWYECKMX (DU3MYECKMX BEJIMYMH MO TpyNIaMm: MpOCTPaHCTBEHHO-
BPEMEHHbIC BEJIMYUHBL: JJIMHA, YTOJI, BPEeMsl, IUIONIA/lb, 00beM; KHHEMATHUECKUE BEJIMYUHBL: JUHEWHAs U
YIJI0Basi CKOPOCTh U YCKOPEHHE, YacTOTa BPAIICHUH MU MEXaHMUYECKUX KOJEOAHUN; TUHAMHYECKUE BEITHYU-
HBI: Macca, cuiia, paboTa, MOLUTHOCTh, YJHEPIHsl, MEXaHUUeCKue AeQopMaliy U T. I1.; MEXaHHYeCKHUe CBOICTBa
BCIICCTB U MAaTCPHAJIOB: ITJIIOTHOCTD, y,IIGHBHBIfI BEC, TBEPAOCTb, IPOUYHOCTD, BA3KOCTU U T. II.; MCXaHHWKa U
(dbopMa MOBEpXHOCTH: TOJIIHMHA IJICHOK U MOKPBITUH, TapaMeTphl TOMOrpapuu MOBEPXHOCTH U T. 1. J{uamna-
30H, YCJIOBHS U 00JIaCTH IPUMEHEHUS U3MEPEHUH MEXaHU4eCKUX BelnyuH. CpeacTBa U3MEpPEHUN: NPUHIU-
bl JEHCTBUS, CTPYKTYpHbIE U Apyrue cxeMbl. KoMIieKchl HOpMUPYEMBIX METPOJIOIMUECKUX XapaKTepu-
CTHK. prnHBI H3MepeHHﬁ N OCHOBHBIC U3MCPACMBIC BCJIIMYUHBI: CPECACTBA USMCPCHUA YPOBHS: BU3YAJIbHBIC
YpOBHEMEPHI, MOIJIaBKOBbIE YPOBHEMEPHI, THAPOCTATHUECKUE YPOBHEMEPHI, THE30METPUUECKHE YPOBHEME-
pBI, EMKOCTHBIE YPOBHEMEPHI, KOHIYKTOMETPHUECKHE (OMUYECKUE) MPEeoOpa3oBaTeIr, METOIbI OMpeeIie-
HUS YPOBHS IO BPEMEHH IPOXOXKACHUS CUTHANIA, MATHUTHBIE MTOTPYXKHBIE 30HbI JJIsl HEMPEPHIBHOTO U3Me-
pEeHUs YPOBHS, U3MEPEHHUE YPOBHS CHITYYHX TEJl; CPECTBA U3MEPEHHUS PACX0/1a KUJIKOCTEH U Ta30B: pacxo-
JOMEpBI MOCTOSHHOTO Tepenaia JaBiIeHUil (poTaMeTpbl), pacXxoJoMephl MEPEeMEHHOr0 YPOBHA (IIefieBble
pacxoJIoMepbl), AMEKTPOMATHUTHBIE PACXOJIOMEPBI, PACXOJOMEPHI IMEPEMEHHOr0 Tepernaia J1aBlIeHHs, Ka-
PHOJUCOBBI PACXOAOMEPHI, BUXPEBBIE PACXOAOMEPHI, KOPPEISAIMOHHBIE PACXOJOMEpHI, YIbTPa3BYKOBBIE
pacxoJiomMepsl, TeIIoBbie pacxonomepsl. CpeactBa usmepeHus: aasienus. Kimaccudukamus npubopoB ajst
M3MEpeHus JaBlieHUs. MeToAbl U CPelCTBa U3MEPEHUS U KOHTPOJIs JaBieHus. JKUIKOCTHbIE MaHOMETPBHI.
Jledopmarmonusie (MIPyXKHMHHBIE) MAHOMETPHI. | py30IOpIIHEBBIE MAHOMETPHI.

Pa3nen 8. U3mepeHusi BpeMeHH M 4aCTOThI

Ob6nactu HU3MCPCHHA BPCMCHHU. BGJII/ILII/IHI)I, CAWHUIBI U 3TAJIOHBI BPEMCHH, CUCTCMblI U3MCPCHUA
Bpemenu. [Ipubopsr usmepenus Bpemenu. Knaccudukaius MeTo 0B u3mepeHus yactorsl. Knaccudukanus
CPEIICTB M3MEPEHHUS YaCTOThI. DJIEKTPOHHO-CUETHBIC YacTOTOMEphl. Pe3onaHcHbie yactoTomepsl. ['etepo-
IuHHBIE YacToToMepbl. KoHaeHcaTopHble yacToToMepbl. BuOpannoHHbie (S36IYKOBbIC) YaCTOTOMEPHI. AHa-
JIOTOBBIE CTPEJIOYHBIE YacTOTOMEpPHI. [IpumMenenune ocuuiorpagos.

Paznen 9. Tennogusnyeckue u TeMnepaTypHbie H3MepeHust

['pynnbl U3MEpEHNN U OCHOBHBIE M3MEPSEMBIE BEJIMYMHBI: TEPMOMETPHS: TEMIIEpaTypa, TEIIOBOU
rpaucHT, NCPCHOC TEIIOBOM OHCPTHUH: KOJIMYCCTBO TCILIIOTHI, TEIIOBOM II0TOK, KOS(l)(i)I/IHI/IeHT TCIUI0ICpe-
Jaud U T. 1.; TeIUIOPU3UUECKUE CBOMCTBA BEIIECTB U MaTEpUANIOB: TEIUIONPOBOJHOCTh, TEINIOEMKOCTb U T.
II.; (1)I/ISI/IKO-XI/IMI/15[I napaMeTpbl KOHOCHTPALUH, MOJIIPHOCTDE, TOABMKHOCTE HOHOB, IMMAapaMETPhI BJIIA)KHOCTH,
NoKa3aTesb KUCIIOTHOCTH PacTBOPOB U T. M. J[Mana3oH, yciaoBus U 001acTH IPUMEHEHUs] U3MEPEHUH Terio-
BbIX BenuuMH. CpeacTBa MU3MEpPEHUM: NPUHLMUIBI JEHCTBUS, CTPYKTYpPHbIE U JApyrue cxembl. Kommiekchbl
HOPMHUPYEMBIX METPOJIOTMUECKHUX XapaKTEPUCTHUK.

Pa3nen 10. UcnbiTanus. McnbiTaTe/ibHOE 000pYy10BaHNe

AKTyaJ'II)HI)Ie HpO6J’IeMI>I N ICPCIICKTHUBLI Pa3BUTUA MCTOOOB U CPCACTB U3MCPCHUSA U KOHTPOJIA; UC-
mbeITaTeIbHOE 000PYAOBaHKE: BUOPO — U yIapHBIE CTEH/IbI; UCIIBITaTeIbHOE 000PYAOBaHKE: TEPMOKAMEPHI U
6apoxamepsl. [loHsTHE O MpOrpaMMax U METOIMKAX.

Pa3znen 11. N3mMepeHus 3j1eKTpHUYECKMX M MATHUTHBIX BeJIMYMH, PAAUOTeXHHYECKHE U Paauo-
3JIEKTPOHHBbIE U3MEPEeHH s

['pynmbl u3MepeHuil U u3MepsieMble BEJIMYUHBL: JIEKTPUUYECKHE M MAarHUTHBIE MOJIS: KOJMYECTBO
AJIEKTPUYECTBA, MOBEPXHOCTHAs IJIOTHOCTH 3apsiiOB, HAIPSDKEHHOCTb AJIEKTPUYECKOTO IOJIS, MArHUTHAas
MHIYKIHSL, TTOTOK ¥ MOMEHT, MarHUTOABMKYIIAsl CHJIA U T. I.; QJIEKTPUUYECKUE LETH: JIEKTPUUECKOE HaIps-
KEHHE, DJIEKTPOJBIKYIIAsl CHJla, CHJIa TOKA, 3JIEKTPUYECKasi EMKOCTb U COIPOTUBIEHUE, UHAYKTUBHOCTD,
cABUT (ha3 MEXKIY MEKTPUUECKUMU TOKaAMH U HANIPSHKEHUSIMH, 3JIEKTPUUECcKas SHEPTUS U MOIIHOCTb, YacToO-
Ta IEKTPUUYECKUX KOJICOAHUH, XapaKTePUCTUKU (OPMBI U CHEKTpa AJIEKTPUYECKOrO CUTHANA U T. II.; pac-
MIPOCTPAHEHUE AIEKTPOMATHUTHBIX BOJH: MOIIHOCTB 3JIEKTPOMAarHUTHOTO I0JIs, BOJIHOBOE CONPOTHUBIICHUE,
KO3 PHUIMEHTHI CTosTuel 1 Oeryieil BOJHBI, HETMHEHHBIX HCKaKEHUH U MOIYIISILIUN PAJUOCUTHAJIOB U T. I1.;
ANIEKTPUYECKUE U MAarHUTHBIE CBOWCTBA BELIECTB U MAaTEPUAJIOB: AUAJIEKTPUUYECKAsi U MarHUTHAsI BOCIIPUU M-
YUBOCTb, YAEIbHOE DJIEKTPUUYECKOE COMPOTUBIIEHUE, TUAIEKTPUUECKHE U MarHUTHbIe norepu, TepmoI/IC,
rapaMeTpbl MarHUTHOM NETNIM ructepes3uca u T. I. /lnana3oH, ycioBus U 00JacTH MPUMEHEHUS U3MEPEHUN
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ANEKTPUYECKUX U MAarHUTHBIX BeanuuH. CpencTBa U3MEpPEeHHM: MPUHIHUIbBI AeUCTBUS, CTPYKTYpHBIE U ApPY-
rue cxembl. KomIiekcbl HOpMUPYEMBIX METPOJIOTUYECKUX XaPaKTEPUCTHK.

Pa3nen 12. U3mepenusi pU3MKO-XMMHUYECKOT0 COCTABA U CBOIMCTB BellleCTB

['pynmbl ©3MEpeHH U U3MepsieMble BETUYMHBL: (PU3MUECKUE METOJbl aHAIU3a: BUCKO3UMETPBHI, IO~
JSPU3ALOHHO-ONTHYECKHE METObl aHAIN3a, pePpakTOMETPUUYECKUIT METO]T aHaIN3a, CIIEKTPAJIbHbIE U3Me-
pUTENbHBIE MPUOOPHI, OMTHKO-a0COPOIIMOHHBIA METOJ aHAIHW3a ra3oB, TEPMOKOHIYKTOMETPUUYECKUE Ta30-
aHaJIM3aToOPbl, TEPMOMArHUTHBIE ra30aHAIN3ATOPbI, (HOTOINEKTpUUECKUE HePEeTOMEeTphl U TYpOUAUMETPHI,
MCTOAbI U3MCPCHHUA BJIAXKHOCTU: MCTOAbl U3MCPCHHA BJIAKHOCTHU TI'da30B, MCTOJbl MU3MCPCHUA BIIA)KHOCTHU
TBEPABIX U CHITYUYUX MaTEPHUAIOB, (PU3UKO-XUMHUUECKHE METO/Ibl aHAIN3a: TEPMOXUMHUYECKHE Ta30aHaIn3a-
TOPBI, KYJOHOMETPUYECKHE Ta30aHAIU3ATOPbI, KOHAYKTOMETPUUYECKUM METOJI aHalli3a PacTBOPOB, METOJ
MOTEHIIMOMETPUYECKUX U3MEPEHUH, BOJIbTAMIIEPMETPHUS, XpoMaTorpaduuecKuil MeTo ] aHaIu3a.

Pa3nen 13. OnTuko-pusnyeckue u3MepeHust

['pynmbl u3MepeHnid 1 U3MepsieMble BETMUUHBL: (PH3UUECKasi ONTHKA: CHJIa CBETA, CBETOBOM MOTOK H
SHEPIHUsl, OCBEUICHHOCTD, IPKOCTh, MHTEHCHBHOCTh M MOIIHOCTh W3JIYYCHUS, JITUTCILHOCTh HMITYJIBCA H3ITY-
YCHUS, SHCPIrETUUCCKAaA CUjia U APKOCTb ONTUYCCKOI'0O U3JIYYCHHA U T. I1.; KOTCPCHTHAA U CIMHCHHAA OIITUKA:
MOIITHOCTh M CIEKTpPajbHasl TUIOTHOCTh MOIHOCTH JIA3EPHOTO M3ITyYCHHM, JJTMHA BOJIHBI (4acTOTa) U T. I1.;
ONITUYECKUE CBOMCTBA BEIIECTB, MATEPHAIIOB M CPE/I: TTOKA3aTENb MPEIOMICHHS, KO (OUIIMESHTHI OTPAKCHHS
Y TIOTJIOLICHHS, CBETOUYBCTBUTEIIBHOCTD, ONTHYECKAs CHJIa JIMH3, ONTHYECKAs IIOTHOCTh M pa3peliaromasi
CIIOCOOHOCTh MAaTEpPHAJIOB | T. 1. JlMama3oH, ycjaoBHe W 001aCTH MPUMEHEHUS U3MEPCHH ONTHYECKUX Be-
muunH. CpecTBa U3MEPEHH: TPUHIIUIIBI ACHCTBUS, CTPYKTYPHBIE U Ipyrue cxeMbl. KomIuiekcbl HOpMupy-
CMLBIX MCTPOJOTMYCCKUX XAPAKTCPUCTHK.

Pa3nen 14. U3MepeHusi akyCTHYeCKUX BeJTUYHH

['pynnbl n3MepeHuit U u3MepseMble BEIMUMHBL: (U3UYECcKasi aKyCTUKA: MHTEHCUBHOCTb 3BYKa, IUIOT-
HOCTb 3BYKOBOW 3HEPruH, YPOBEHb 3BYKOBOT'O JABJIEHUS U IPOMKOCTH, aMILIUTYyJa M CHEKTpajbHas IUIOT-
HOCTbh aMIUIMTY/]] 3BYKOBBIX (YJIbTPa3BYKOBBIX) KOJI€OAHUH U T. I1.; aKyCTUYECKUE CBOICTBA BELECTB, MaTe-
pPHAIOB U CPEA: CKOPOCTh PACHPOCTpaHEHUS U KO3()(UIIMEHT MOIIOMEeHNs 3ByKa (yIbTpa3ByKa), 3BYKOBOE
JaBiieHne, K03 pULneHTh! OTpaXkeHus (3aTyXaHus) 3ByKOBOW BOJIHBI, aKYCTHUECKOE COITPOTUBIIEHHUE U T. II.
Jlnamna3oH, yclioBus U 00JIaCTM NPUMEHEHHUs HU3MEpEHUsl aKyCTH4ecKuX BenuuuH. CpencTBa HM3MepeHui.
[IpyHIMIBI IEHCTBUSA, CTPYKTYPHBIE U OPYTHe cXeMbl. KOMIUIEKCHI HOPMHPYEMBIX METPOJIOTMYECKHX Xa-
PaKTEpUCTHUK.

Paznen 15. M3mMepeHusi XapakTepUCTHK HOHM3MPYHOIIHUX H3JYYeHUH U SIAEPHBIX KOHCTAHT.
Hanomerpus.

I'pynnel u3MepeHnd U U3MeEpseMble BEJIMYMHBI: MOHU3UPYIOLINE W3JIyYEHUs U PaJHMOAaKTUBHOCTB:
MHTEHCUBHOCTh W3JIyUYEHHMs], MOTJIOIICHHAs 1032 M3Jy4YEHUs, MOILIHOCTh MOTJIOIIEHHON 103bl WU3JIy4EeHHUS,
IIOTHOCTH IMMOTOKAa MOHU3UPYIOIIUX YaCTUL] WK KBAHTOB U T. II.; CBOMCTBa aTOMOB U MOJICKYJI: TOTCHI A
HMOHH3AINH, YPHEPTHS JUCCOIMAIUK; pyHIaMeHTaIbHble KOHCTAHTHI: CKOPOCTh CBETA, 3aps[ SJIEKTPOHA, MO-
crostHHas [lmanka, macca Mokost AJEKTpOHA, MPOTOHA W HENTpoHa, moctosiHHas [[xo3edcona, uncno dapa-
nesi, moctosiHHas bonbiMana u 1. 1. /[uana3on, ycinoBus u o01acTu mpuMeHeHHs u3MepeHuii. Cpencrsa nu3-
MEPEHUN: IPUHIUIIBI JEHCTBHSL, CTPYKTYPHBIE U APYrHe cXeMbl. KOMIUIEKCHI HOPMUPYEMBIX METPOJIOrHYe-
CKHX XapaKTEPUCTHK.

4.3 JlaGopaTopHble padoThI

No Koi-Bo
Ne JIP HaumenoBanue nabopatopHbix paboT
pasznena 9acoB
1 6 [TnockonapasmiensHbie KOHIIEBbIE Mephl AMUHBL. [ToBepka miockoma- 9
PpalICIIbHBIX KOHICBBIX MEP JJINHBI.
2 6 MeTto1bl U3MepEeHUs TMHEWHBIX BEJTMYMH C MPUMEHEHUEM JTabopaTop- 9

HO# yctanoBku MCH 1




Ne Kon-Bo
Ne JIP HaunmenoBanue nabopatopHbix paboT
paszznena 4acoB

3 6 H3mepeHne reoMeTpuueckiuX BETUYHMH MUKPOMETPUUECKIM UHCTPY- 9
MEHTOM
MeToap! U3MEepEHHsI YIIIOBBIX BETUYMH C IPUMEHEHHEM J1a00paTOpHOM

4 6 2
MCH 5

5 6 CKOOBI C OTCYETHBIM YCTPOICTBOM

6 7 N3mepenne napaMeTpoB MIEPOXOBATOCTU MOBEPXHOCTHU JETaICH 2
MeTob1 U3MepeHus 1aBlieHus C MpUMEHEeHHeM J1abopaTopHOH ycTa-

7 7 2
HoBku MCU 4
MeTo 161 H3MEpEHUs 4acTOThI C IPUMEHEHHEM J1ab0paToOpHOH ycTa-

8 8 2
HoBk MCHU 6

9 9 MeToap! u3MepeHHst TEMIIEpaTypbl C IPUMEHEHHEM JIAO0PaTOPHOU 9
yctaHoBku MCH 2

10 14 W3mepeHue ypoBHS IIyMa Ha paboyeM MecTe IIyMOMEPOM 2
Utoro: 20

4.4 KonTpoJsbHasi padora (6, 7 cemecTpbl)

[TpumepHbIe TeMBI (3aJaHKs) KOHTPOJIBHON paboTHI:

Tema 1 BBogHasi yacTh Kypca, Kjiaccu(puKanusi K3MEPEeHUi o MeToaaM 1 00J1acTAM

1.1 MuorooOpa3ue n3MepUTEIbHBIX 3a/1a4.

1.2 Knaccudukanus u3mepeHuii no odaactsaM u3MepeHuil (MexaHuka, TeIioTa, 3J1eKTpUIEeCTBO U
MarHeTusM, ONTHKA, aKyCTUKa, aTOMHAs U siiepHas PU3MKa).

1.3 Knaccudukanus u3sMepeHui no rpymmnaM u3MepeHuil.

1.4 Knaccugukanuust nu3smMepeHuil o XxapakTepuCcTUKaM N3MepsSEeMON BETMYMHBI WK TapaMeTpa (B
M3MEpEeHUH, T1ana3oH 3HaYeHUI U3MepseMoi BeTUYUHBI).

1.5 Knaccugukanust METO10B U3MEPEHHH.

Tema 2 Knaccupukanusi mo BMIaM M3MepeHHUil, cpeacTBa U3MEPHUTEJbHOH TeXHUKH, NTOBepPKa
CPeACTB U3MepeHui

2.1 Knaccudukanus cpeicTB U3MEpEeHUH.

2.2 Knaccuukanus BUabl H3MEPEHUH.

2.3 BausiHue BUI0B HA METO/AbI U3MEPEHHH.

2.4 MeTpoJIoTHYECKUE XapaKTEPUCTUKH CPENICTB U3MEPEHUH.

2.5 [loBepka cpeacTB U3MEPEHUS M KaTMOPOBKA CPEJICTB U3MEPEHUSI.

Tema 3 O0001IéHHAsI CTPYKTYPA METO/10B U3MepPeHMU i

3.1 O6001eHHast CTPYKTYpHasi CXeMa CPEeICTB U3MEPEHUI.

3.2 DeMeHTHI CTPYKTYPHOH CXeMBI CPEIICTB H3MEPEHH (MEpBI, KOMITAPAaTOPBI, IEPBUYHEIC U BTO-
pHUUHBIE IpeoOpa3oBaTeN, yCTPOHCTBA 00pabOTKH, MPECTABICHUS U PErUCTPpaluu HH()OPMAIH, KaHAIIbI
CBSI3M, BCIIOMOTaTeNbHbIE AJIEMEHTHI)

3.3 XapakTepuCTUKU PeoOpa3oBaHMs JIEMEHTOB CTPYKTYPHOM CXeMbI CPE/ICTB U3MEPEHUI.

3.4 Cuctema BoCIpOM3BeIeHUs eAMHUIL (PU3MUECKUX BEIMYUH U Mepelau pa3Mepa cpeacTBaM U3-
MEpEHUN.

3.5 KomIuiekc HOpMUPYEMBIX METPOJIOTHYECKUX XapaKTEPUCTUK CPEACTB U3MEPEHUH.

Tema 4 IloaroroBka Kk M3MepeHMSIM, aHAJIU3 00beKTa U3MepeHusi, aHaau3 MBHU, Buabl mo-
rpelHocTe

4.1 Beibop Moienn 00bEKTa WK SBICHHUS JIJISI U3MEPEHUSL.

4.2 Co3naHue yCIOBHH I U3MEPECHHI.



4.3 Pa3pabotka MBU kak coctaBHast 4acTh MPOEKTUPOBAHUS U CO3/IaHUS TEXHOJIOTHUECKOTO MPO-
1ecca, B KauecTBa 3JIeMeHTa KOTOpOoro ucrnoiaszyercss MBU.

4.4 OcHoBHbIe 3Tansl pazpadborku MBU.

4.5 OcHoBHI Teopuu norpentHoctei. Kimaccudukanms.

Tema 5 CpeacrBa u3mepeHnnii, HCTILITAHUH U KOHTPOJIsi. [IpuMeHeHne BHIYMCINTEILHOM TeX-
HHUKH B CPeICTBAX U3MepPeHu i

5.1 Knaccuduxkanus BUI0B KOHTPOJIS.

5.2 Knaccuukarnysi OCHOBHBIX BUIOB UCTIBITAHUH.

5.3 Bujibl 1 331241 CpeJICTB UCIIBITAHUH.

5.4 IlpuMeHeHne BBIYUCIUTENBHON TEXHUKU B CPEJICTBAX U3MEPEHUM.

5.5 BBoj aHaoroBoit nH(GpOpMaIuu, MpuOOPHBIN HHTEpPEIiC.

Tema 6 U3mepenne reoMmeTpuiecKMX BeJUYNH

6.1 MexaHn4ecKHe CpeICTBAa H3MEPEHHSL.

6.2 OnTuKo-MexaHu4eCcKHe CpesICTBAa U3MEPEHHS IIHHBL.

6.3 [THeBMaTH4eCKHE METO/IbI KOHTPOJISL pa3MEPOB.

6.4 Cpencrea n3MepeHus JJMHEHHbBIX pa3MEPOB C 3JIEKTPUYECKUM IIPE0Opa30BaHUEM.
6.5 TexHOMOTHs N3MEPEHUS OTKJIOHEHUH OT KPYTJIOCTH.

Tema 7 U3MepeHusi MEXaHMYeCKUX BeJIHYHH

7.1 Tenzope3ucTopHbie IpeoOpa3oBaTEIIH.

7.2 YronbHbIe 1aTYNKA MEXAaHUYECKUX YCUIIUM.

7.3 IIbe3030eKTpUYecKUe JATYNKU JUHAMHYECKUX YCHITHH.

7.4 T'upaBaruecKrue U3MEpUTENN CUIIbI.

7.5 CpencrBa n3MepeHus 1aBJIeHUs U MacChl.

7.6 BuszyanbHble ypOBHEMEDBI.

7.7 IloniaBKOBBIE YPOBHEMEPHI.

7.8 'mapocraTiuecKkue ypoBHEMEPHI.

7.9 IIpe30MeTpUYECKHE YPOBHEMEPHI.

7.10 EMKOCTHBIE ypOBHEMEPEL.

7.11 KonnykToMeTpuueckue (oMHueckue) npeoOpa3oBaTelu.

7.12 MeTtonp! onpeieNIieHus YPOBHS 1O BPEMEHH MPOXO’KIACHUS CHUTHAIA.
7.13 MarHuTHbI€ OTPY>KHbIE 30HbI JUIsI HEIPEPBHIBHOTO U3MEPEHUS YPOBHSI.
7.14 VI3smepeHure ypoBHS ChIITyYUX TEJ.

7.15 Pacxomomepsl HOCTOSIHHOTO TIEpenaia AaBIeHUH (poTaMeTpsl).
7.16 Pacxomomepbl mepeMeHHOT0 YPOBHS (IIEIEBBIC PACX0IOMEPHI).
7.17 DnexTpoOMarHuTHbIE PacX010MEpHI.

7.18 Pacxomomephl IepeMEeHHOT0 TIeperaia JaBlIeHus.

7.19 KapronucoBsl pacxo/10MepBhl.

7.20 BuxpeBbie pacxooMephl.

7.21 KoppensiuoHHbIE pacX0I0MepHI.

7.22 YIbTpa3BYKOBBIE PACXOIOMEPHI.

7.23 TennoBble pacxoJIOMEpHI.

Tema 8 U3mepenne BpeMeHH U YaCTOThI

8.1 Meton nepe3apsaKi KOHIeHcaTopa.

8.2 Pe3oHaHCHBII METOI.

8.3 MeToj cpaBHEHWMSI JUCKPETHOTO CYETA.

8.4 IonsTHe 0 cTaHAApTaX YaCTOTHI M BPEMEHH.

8.5 Mnukaropsl vacoBoro Tuma. [[puHIMI yCcTpoiicTBa M Ha3HAYCHHUE.

Tema 9 Temiogusuveckue U TeMIEepaTypHbie U3MeEPEHHUS
9.1 TepmMoMeTpbI pacUIMPEHUs] U MAHOMETPUUYECKUE TEPMOMETPHI.
9.2 TepMmoanekTpuyeckue npeodpazoBaTeiau (TEPMOMETPBHI).

9.3 N3mepenue TeMneparypbl 0€CKOHTaKTHBIM METO/IOM.
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9.4 AnnabaTuyecKuii KaTopuMeTp.
9.5 MeTtos1 MOHOTOHHOTO HarpeBa.

Tema 10 UcnbiTanus. UcnbiTaTeibHOE 000Py10BaHUE
10.1 Mexannueckue UCIBITAHUS MAaTEPUAIIOB.

10.2 UcnbiTanus Ha yiapHbIe BO3ICHCTBUSI.

10.3 VcnbiTanus Ha BO3CHCTBUE BUOPAITHIA.

10.4 UcripITaHns Ha HAIEKHOCTb.

10.5 VcnbiTanus 31eKTpoo0OpyAOBaHHSL.

Tema 11 U3mepeHus 31eKTPUYECKUX U MATHUTHBIX BEJMYHH, PATHOTEXHHYECKHE M PAJANO-
3JIeKTPOHHBbIE U3MEpPeHusl

11.1 U3mepenue 3MeKTPUIECKUX BEIMYHH aHAJIOTOBBIMHU YJICKTPOMEXaHUICCKUMU U3MEPUTEIEHBIMU
npudopamu.

11.2 Metoj BoabTMETpa-aMIiepMeTpa.

11.3 DneKkTpoOHHBIE OMMETPBHI.

11.4 V3meputenbHbIE MOCTBI HOCTOSIHHOTO M IEPEMEHHOTO TOKA.

11.5 Pe3oHaHCHBIN METO U3MEPECHHSL.

Tema 12 U3mepennsi GU3NKO-XMMHUYECKOT0 COCTaBa U CBOICTB BelleCTB
12.1 MeTtopbl u3MEpeHusl BIKHOCTH T'a30B.

12.2 Meto/p1 n13MepeHHst BIAXKHOCTH TBEPIBIX U CHITYYUX MaTEPHAJIOB.

12.3 TepMoXuMHUYECKHE Ta30aHATH3ATOPEI.

12.4 KoHaykTOMETpUYECKUI METO]T aHaJIM3a PACTBOPOB.

12.5 MpompiuteHasie pH-MeTphI.

Tema 13 OnTuko-pu3nvecKue usMepeHust

13.1 Bucko3umeTpsl.

13.2 [Nonsipu3aninOHHO-ONTHYECKHE METOIbI aHAJIH3A.

13.3 CnektpodoTOMETPHI.

13.4 OnTrko-abcopOIMOHHBINA METOJ aHATH3a Ta30B.

13.5 ®orornekTprueckue HeenToMeTphbl U TYpOUAUMETPBI.

Tema 14 N3MepeHusi aKyCTHYECKHX BeJTHYHH

14.1 Onpenenenre MOITHOCTH JIEKTPOAKyCTUYECKUX TTpeoOpa3zoBaTeseil.

14.2 3mepeHne MOIHOCTH NCTOYHHMKOB IIIyMa.

14.3 CnexTpalibHbIi aHaIU3 aKyCTUYECKUX CUTHAJIOB.

14.4 3mepenus 3ByKOU30JIALUH U 3BYKOIIOIIIOIEHHS] MAaTEPHAJIOB.

14.5 XapaxkTeprcTuKa CUTHAJIOB, UCIIOIb3YEMBIX [T aKyCTHUYECKUX N3MEPEHH.

Tema 15 H3MepeHusi XapaKTePUCTHMK HOHU3MPYIOIUMX H3JIYyYEeHUIH M siIEPHBIX KOHCTAHT.
Hanomerpus

15.1 Nonn3anioHHbIe KaMepBl.

15.2 [1onynpoBOJHUKOBBIE AETEKTOPHI.

15.3 CrimHTHIIISTIHOHHBIE CUETYHKH.

15.4 PaguontoMUHECIIEHTHBIE JETEKTOPBI.

15.5 DK3031€KTpOHHAs JO3UMETPHSI.

5 Y4yeOHO-MeTOAMYECKOE 00ecnedyeHHue TUCIHIIINH DI
5.1 OcHoBHas 1uTEpaTypa

1 JduBun, A.I'. MeToapl U cpeACTBa U3MEPECHUM, UCTIBITAHUA W KOHTPOJIS : yueOHOe mocodue : B 5
yactax / A.I'. lusun, C.B. [lonomapeB ; MunucrepcTBO 00pazoBanus U Hayku Poccuiickoit denepanuu,
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®denepalibHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHE BhICIIErO MPOpECCHOHATBLHOTO
oOpa3oBanusi, TaMOOBCKHMII TOCYIAapCTBEHHBIH TEXHWYECKHH YHHMBEPCHTET. - TamOo0B : M3maTenbcTBO
@OI'BOY BIIO «TI'TY», 2011. - Y. 1. - 104 c. : un., Tabn., cxeM. - bubnuorp. B kH. - ISBN 978-5-8265-
0987-6 ; To xe [Dnexrponnsrii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=277964.

2 T'opOynoBa, T.C. U3Mmepenus, ucnplTaHus U KOHTPOJIb. MeToabl M cpeAcTBa : yueOHOe mocobue
[DnexTponnsiii pecype]/ T.C. I'opbynoBa; MunucrepctBo obpazoBanus W Hayku Poccuu, denepanbHoe
roCyJapCTBEeHHOE O0/DKETHOE 00pa30BaTeNbHOE YUPEKACHUE BBICHIETO MPO(ECCHOHATBLHOIO 00pa30BaHuUs
«Ka3zaHCckuii HaMOHAJIBHBIA UCCIIEI0BATEIbCKUI TEXHOJIOIMYECKU yHUBepcuteT». - Kazanp : M3narens-
crBo KHUTY, 2012. — 108 ¢. — Pexxum nocryma: http://biblioclub.ru/index.php?page=book&id=258770.

3 Jluxauera, JI.b. MeTonbl u cpencTBa U3MEpPEHUH, UCIIBITAHUA W KOHTPOJIsL. JJabopaTopHbIi Mpak-
TUKYM : ydeOHoe mocobue [Dnekrponnsiii pecypc]/ JI.b. JluxaueBa, B.H. Illep6akoB. - Boponex : Bopo-
HEKCKUM TOCYHAapCTBEHHBI YHUBEPCUTET MHXKEHEPHBIX TexHojoruii, 2011. — 64 ¢. — Pexum nocryna:
http://biblioclub.ru/index.php?page=book&id=141985.

5.2 lonmosiHUTeIbHAS JIUTEPATYPa

1 Huxwutuna, B. A. JlaGopaTopHblii mpakTHKyM 1o Kypcy "MeToabl M CpeicTBa HM3MEPEHHUH,
UCIBITAHUN M KOHTPOJA" [DNEeKTPOHHBIN pecypc] : yueOHoe nmocoOue: COOPHUK METOAMYECKUX YKA3aHUU K
1a00PATOPHBIM U MIPAKTHUECKUM padboTaM 1o ooiacTsaM - "JIMHEHHO-yIII0BBIX M MEXaHUICCKUX H3MEpEeHUI"
/ B. A. Hukutun; M-Bo obpazoBanus u Hayku Poc. @eneparuu, ['oc. 06pazoBar. yupexaeHue BoIcl. Ipod.
obpazoBanus "OpenOypr. roc. yH-T", Kad. merponoruu, cranmaptuszanuud u cepruduramuu. — Y. 1. —
DnexTpoH. TekcToBbie naH. (1 ¢aiin: 8.19 M6). — Openbypr : OI'Y, 2011. — 348 c.

2 Huxkutun, B. A. JlaGopaTopHblii mpakTukym 1o Kypcy "MeToiasl W cpencTBa H3MEpeHUid,
UCIBITAaHUN U KOHTpoIA" [DneKTpoHHbIN pecypc] : yuebHoe mocodue / B. A. Hukutun; M-Bo oOpa3oBaHus
u Hayku Poc. ®enepammu, ['oc. oOpa3zoBart. yupexacHue Beicl. pod. odpasosanus "OpeHOypr. roc. yH-T".
— Y. 2. U3mepeHune TEIIIOBbIX BEJIMYMH, U3MEPEHHUE PacXxo0/la, U3MEPEHHE BEJIMYMH JaBJICHUS. — DIEKTPOH.
tekctoBbie naH. (1 daiin: 9.12 M6). — Opendypr : OI'Y, 2011. — 546 c.

3 Huxutun, B. A. JlaGopatopHblii mpakTUKymM 1o Kypcy "MeTonasl W CpeacTBa H3MEpEeHHid,
UCTIBITAHUN M KOHTpOJA" [DNEeKTpoHHBIH pecypc] : yuebHoe mocodue / B. A. Hukutnn; M-Bo oOpa3oBanus
u Hayku Poc. ®enepauuu, ['oc. 06pazoBart. yupexaenue Boicl. mpod. odOpazosanus "OpeHOypr. roc. yH-T".
— Y. 3. M3mepeHue (U3MKO-XUMUYECKOTO COCTaBa U CBOMCTB BEIECTB, JJIEKTPUUYECKHMX U MarHUTHBIX
BEJIMYMH, BPEMEHU U YaCTOTHI. - DIEKTPOH. TeKcToBbIe AaH. (1 daiin: 5.18 MO). — Openbypr : OI'Y, 2011. —
253 c.

4 Hukutus, B. A. MeToas! U cpeicTBa U3MepeHuit, ucnsiTanuii U kouTposis [Teker] : yue6. mocobue
s By3oB / B. A. Hukurtun, C. B. Boiiko. — 2-¢ u3n., nepepad. u gon. — OpenOypr : OI'Y, 2007. — 464 c. -
bubnwuorp.: c. 436-437. — ISBN 978-5-7410-0724-2.

5 AuBun, A.I'. MeTobI U CpeaICTBAa U3MEPEHU, HCTIBITAHUM U KOHTPOJIS : ydeOHoe rmocobue : B 5 4. /
A.I'. Nusun, C.B. Ilonomape, I'.B. MosroBa ; MwunHucrepcTBo o0pa3oBaHus U Hayku Poccuiickoit
Oenepaunn, PenepanbHOE TOCYJApPCTBEHHOE OIOJKETHOE 00pa30BaTEIbHOE YUPEKJACHHUE BBICILIETO
npodeccuonansHoro odpasoBanus «TaMOOBCKHII TOCYIapCTBEHHBIN TEXHUUECKUN YHHUBEPCUTET». - TamMO0B
: U3narensctBo ®T'BOY BIIO «TI'TY», 2012. - Y. 2. - 107 c. : cxem., ui. - bubmuorp. B xH. - ISBN 978-5-
8265-1102-2 ; To xKe [D7EeKTPOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=437084.

5.3 Ilepuoanueckue u3gaHust

- Metposnorus : xxypHai. — M. : CtangaptundopM;

- U3smeputenbHas TexHHKa : )KypHal. — M. : ArentctBo "Pocneuats”;

- 3aKOHOATeNIbHAs U MPUKIIAIHAS METPOJIOTHA : )KypHaIL. — M. : ArenrcrBo "Pocneuars";
- Cranaptsl 1 kauecTBo+Business excellence/ JlenoBoe cornamieHue : KOMIUIEKT.

5.4 UuTepHeT-pecypcesbl

- anilekTpoHHO-O0ubmoTeunas cucrema (OBC) (Aitdykc-py) (http://ibooks.ru/);
- yauBepcuteTckas oubmuoteka On line (http://biblioclub.ru/);
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http://ibooks.ru/
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- JIIEKTPOHHO-O0MOMoTeunas cucrema «M3narensctBo «Jlanb»» (http://e.lanbook.com/);

- HaIIMOHAJIbHBIN ITU(POBON pecypc «PykoHT» - MeKoTpacieBas JIEKTpOHHAss Oubiamoreka Ha 6asze
texHonoruu Konrekcrywm (http://rucont.ru/);

- 3JIEKTPOHHOMN OubMMoTeKkn PernonanpHOTO MOpTana obpazoBarenbHOro coodmecTBa OpeHOYpKbs
(http://www.orenport.ru/);

- Hay4yHO# 6ubmuorexku OpeHOyprekoro rocyaapcreennoro yauepcurera (http://artlib.osu.ru) .

- «OtkpbITOE 0Opa3zoBanue», Karanor kypcoB: «OCHOBBI METPOJIOTHH, CTAHIAPTH3ALMUS U OLICHKA
coorBercTus» (https://openedu.ru/course/);

- «YHuBepcapuym», Kypcor: «@usuka» (https://universarium.org/catalog);

- «JIextopuym», MOOK: «Metponorus» (https://www.lektorium.tv);

- Ilomommuuk mnpennpuaumarens B cdepe CTaHAAPTU3ALMH, METPOJIOTHM M  CTaHJIApTHU3ALUH
(http://www.pompred.ru/);

- ToBapoBeznenue u 3kcreptusa ToBapos (http://www.znaytovar.ru/);

- IepBeiii moprai o ceprudukaiuu aunensuposanun CPO (http://www.certy.ru/);

- Cepruduxanus W cTaHgaptusanus B Poccum - HEKOMMEpUYecKMi HMH(POPMALMOHHBIA CaiT
(http://www.rosstandart.ru);

- Merposorust. Metponorudeckoe obecrieduenue npoussozactsa (http://www.metrob.ru/);

- CripaBouHMK 10 cepTuduKaImu, cranaptusanudu u merposorun (http://tso.su/);

- AHO «Mexperuonanphsiii Lieatp Kadectsay (http://stroyinf.ru/);

- Caiit o menemkMenTe kadectBa (http://quality.eup.ru/);

- Xypnan «KoHTposibHO-M3MepHTeNIbHbIE TPUOOPBI U cucTeMbl» (http://www.Kipis.ru/);

- Caiit ®enepanbHOT0 areHTCTBA 10 TEXHHUECKOMY peryaupoBanuio. http://www.gost.ru.

5.5 IIporpammHoe obGecneuyeHue, npodeccHOHATIbHbIe 0a3bl JAHHBIX M HHGOPMAIMOHHbIE
CIIPABOYHBbIE CUCTEMbI COBPEMEHHbIX HH(POPMANMOHHBIX TEXHOJIOTI U

1. Omnepanunonnas cucrema - Microsoft Windows.

2. TTaker HacroapHbIX mpunokenuit - Microsoft Office (Word, Excel, PowerPoint, OneNote, Out-
look, Publisher, Access).

3. BecrmatHoe cpenctBo mpocmotpa daitnos PDF - Adobe Reader.

4. Apxusatop — WINnRAR.

5. CBoOojHblii (aiinoBblii apxusartop - 7-Zip.

6. Texuopma / JIokyMeHT [DIEKTpOHHBIM pecypc] : [cHcTeMa mporpaMMHBIX MpoaykToB] / OO0
I'mocuc-Cepsuc, ®bY KB® Hurepcrangapr. — Bepcus 1.11.36. — Onektpos. naH. u nporp. — [Mocksa;
Cankt-ITerepOypr], [1999-2013]. — Pexum mocrymna: B jokansHO# cetr OI'Y.

7. Koncynprant Ilmoc [OnekTpoHHsbIil pecypc] : crpaBouHo-npaBoBas cuctema / Kommanus Kon-
cynbTant I[lmoc. — DnektpoH. gaH. — MockBa, [1992— 2018]. — Pexum goctyna: B nokansHOM cetu OI'Y
\\fileserverI\!CONSULT\cons.exe.

8. I'apanT [DnexkTpoHHBIN pecypce] : cipaBouHO-TipaBoBast cucrema / HIIIT I"apanTt-CepBuc. — Dnek-
TpoH. aaH. — Mockga, [1990-2018].— Pexxum nocryma: \\fileserverl\GarantClient\garant.exe B yokaabHOI
ceru OI'Y.

9. 3akoHogarenbcTBO Poccuu [DnekTpoHHBIN pecypc] : nHpOpMalMOHHO-TIpaBoBas cuctema. — Pe-
*KuM goctyna: http://pravo.fso.gov.ru/ips/, B nokanbHoi cetu OI'Y.

10. Association for Computing Machinery DigitalLibrary [OnexTponHsIif pecypc]: 6a3a faHHBIX. —
Pexum nocryna: https://dl.acm.org/contents _dl.cfm, B nokansHoO# cetn OI'Y.

11. SCOPUS [DnexTpoHHbIH pecypc] : pedepaTuBHas 6a3a nanHbix / komnanus Elsevier. — Pexum
nocryma: https://www.scopus.com/, B jokanbpHOM cetu OI'Y.

12. Springer [DnexkTpoHHBIN pecypc] : 6a3a JaHHBIX HAYYHBIX KHHT, )KypHAJOB, CIIPAaBOYHBIX MaTe-
puainos / kommanus Springer Customer Service Center GmbH. — Pexxum noctyma: https://link.springer.com/,
B JIoKasbHOM cetn OI'Y.

13. Web of Science [DnextponHslii pecypc]: pedeparuBHas 6a3a manHbix / kommanus Clarivate
Analytics. — Pexxum noctyma: http://apps.webotknowledge.com/, B mokanbHoii cetn OI'Y.
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6 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCUUIINHBI

VY4eOHble ayAUTOPHUH 17151 IPOBEACHUS 3aHATHI JIGKIIMOHHOTO THUIIAa, CEMUHAPCKOT0 TUIIA, JJIsl IPOBe-
JI€HUS TPYNIIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTALUN, TEKYLIETO KOHTPOJIS U IIPOMEKYTOUYHON aTTECTALIUH.

AynuTOpUN OCHAIICHBI KOMIUIEKTAMH y4E€HUYEeCKOU MeOenu, TEXHUYECKUMH CPeICTBaMU 00ydeHus,
CIy’KaIllUMU JJIsl TIpEeJICTaBIeHUs] yuyeOHoM mH(pOpMaruy 60NbIION ayauTopun (MyJIbTUMEIHHHBIA MPOCK-
TOp, AOCKA, IKPaH).

[ToMemienue Ayt caMOCTOSITEIBHONH PabOThI OOYYAIOUIMXCS OCHALICHBI KOMIIBIOTEPHON TEXHUKOM
noakaou€HHOM K cetw "MHTepHeT" W oOecreuyeHHeM JOCTyla B JJICKTPOHHYIO HH(POPMAIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.

Jlaboparopus TEXHUYECKUX U3MEPEHUN 000pyI0BaHa JIabOpaTOPHBIMU CTEHAAMU U YyCTAHOBKAMU:

MCH 1 — Meronbl u3MepeHus TMHEWHBIX BEJIUYNH;

MCH 2 — MeToibl U3MEpPEHUS YIJIOBBIX BEJIMYMH;

MCH 3 — Metonbl U3MEPEHUs AIEKTPUUECKUX BEITUUNH;

MCH 4 — MeTtoibl u3BMEpEeHUs J1aBJICHUS;

MCH 5 — Meronbl u3MepeHus TeEMIEPATyphl;

MCH 6 — MeTojibl U3BMEPEHUS YaCTOTHI.

K paboueit nporpamme npunaraercs @oHI OIEHOYHBIX CPEACTB JUIS MPOBEACHUS MPOMEXKYTOYHOM
aTTecTaluu o0yJarouXcs Mo TUCIUIUIHHE.
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