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

eanb (eaH) OCBOCHMS JUCIATUIMHBI:

dbopMupoOBaHNE 3HAHUN COBPEMEHHBIX MPUHILUIIOB, METOJIOB U CPEACTB U3MEpEeHU (U3NUECKUX Be-

JIMYHUH, a TaKXKE 0COOEHHOCTEH IIPOBCACHUA H3MepeHI/Iﬁ ITPU KOHTPOJIC TEXHOJIOTHYECKUX IIPOLECCOB. OcHo-

BY AMCLUIUIMHBI COCTABJIAIOT METObI IPUKIIAJHON METPOJIOTUN U U3YYEHHUE YCTPOUCTBA PA3IIMYHBIX

CPEeACTB U3MEPEHUH, UCIIBITAHUNA U KOHTPOJIS IO 00JIACTAM U3MEPEHHA.

3amaun:

- YCBOUTb OCHOBBI aHAJIN3a U BBIOOPA IPUHIUIIOB U METOJI0OB U3MEPEHUHN (PU3NUECKUX BEIUYMH;
- HpuoOpecTH YMEHUS U HaBBIKM H3MEPEHUN psJa [apaMEeTpOB MPOAYKLUUU WIA CPEICTB

MPOM3BOICTBA (000PYAOBAHUSA);

- OBJIaJACTh MCTOJaMH KOHTPOJIA B C(bepe MMPOU3BOACTBA KA4YCCTBA MPOAYKIIMU HA BCCX CTAAUAX CI0

HU3TrOTOBJICHU .

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucnunnuna oTHOcUTCs K 6a30Boit yactu 6sioka 1 «J{ucuurinHbl (MOIYIIH )

[IpepexBu3uthl guctuiuiuHbl: b.1.5.11 @usuxa, b.1.5.17 Obwas meopus uzmepenuti, b.1.5.19
Quzuueckue ochogul usmepenuti u smanonst, b.1.B.0/[. 18 Dnekmponuka u snekmpomexruxa

[TocTpexBuzutThl mucuuiiuuel: b.1.5.24 Opeanuzayusi u mexnonocus ucnoimanuti, b.1.B.O/.11
Memoow ananuza u ouacnocmuxa, b.1.B.O/. 14 Aemomamuzayus uzmepeHutl, KOHMPOJs U UCNbIMAHULL
b.1.B.J[B.3.1 Asmomamusuposannoe pabouee mecmo memponoea, b.2.B.11.2 Texnonocuueckas npakmuxa

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCHUILINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH Ha (bOpMI/IpOBaHI/Ie CJICAYIOMIUX PE3YJIIbTATOB O6y‘leHI/I5{

[Tnanupyemsble pe3yabTaThl 00yUeHHs [0 JUCHUIUIMHE, XapaKTepU3yIoIIne
sTansl GOPMUPOBAHNS KOMIIETEHITUH

dopmMmupyemMble KOMIETEHIIUN

3HaTb: OCHOBHBIE NMOHATHUA U TEPMUHBI B OOJACTH METOJIOB U CPENCTB
W3MEPEHHH, UCTIBITAHUN W KOHTPOJISI; 3aKoHOAATeIbCTBO PD 1o naHHBIM
BOIpPOCaM; OCHOBHbIE (PM3UYECKHE BEIMUMHBI U KOHCTAHThI; OCHOBHBIE
CHOCOOBI X ONpeAENeHUs U UX €UHULIBI U3MEPEHUS.

YMeTb: NPUMEHATh (PU3MKO-MATEeMaTHUECKUE METOJbl JUIS pEeLICHUs
MPaKTUYECKUX 3a7ady B O00JACTH METOJOB U CPEACTB HU3MEPEHHH u
KOHTPOJISl; IPUMEHATh BEPOSITHOCTHO-CTATUCTUUYECKUIM MOAXOJ K OLEHKE
TOYHOCTH M3MEPEHUN, UCIBITAHUNW U KOHTPOJS; MPUMEHSTHh MPUHIUIIBI
obecriedyeHrss  MHGOPMAIIMOHHOM  OE30MacHOCTH  MPH  PELICHUH
MPAKTUYECKHX 3aJ]ad B 00JIACTH TEXHUYECKOTO PETyIUPOBaHUSI.

Biiasierb: HaBBIKAMU IMPUMEHEHHMS OCHOBHBIX (DM3WYECKUX 3aKOHOB B
MPaKTUYECKUX 3a7adax MpodeccHoHaTbHOM NeSTENbHOCTH CBSI3aHHBIX C
INPUHLMIIOM JEHCTBUS TEXHUYECKHUX CPEACTB HM3MEPEHUH, NpaBUIAMHU
BbIOOpa METOJOB M CPEICTB H3MEpEeHUH, mpaBHjIaMU 00pabOTKH
pEe3yJIbTaTOB HW3MEPEHUH W OLEHUBAHUS MOTPEIIHOCTEH C Y4ETOM
OCHOBHBIX TpeOoBaHMI MH(OPMAIIMOHHON OE€30MaCHOCTH.

OIIK-1 criocoGHOCTBIO pemaTh
CTaHIApTHBIE 3a/1a4N
npodeccnoHanbHOMI
JESTEeTHPHOCTH Ha OCHOBE
MHGOPMALMOHHOM 1
oubnuorpaduueckoit
KYJIBTYpPBI C IPUMEHEHHEM
MH(OPMaLIOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHUI U C y4ETOM
OCHOBHBIX TPeOOBaHHIA
nH(OPMaLMOHHON
0e30macHOCTH

3HaTh: NpUHIUIOBI  JCHCTBUS ~ TEXHUYECKUX CPEICTB HM3MEpPEHUH,
OCHOBBI TEOPUU MOTPEUTHOCTH U3MEPEHUH, MpaBuiIa BIOOpa METO/IOB U
CpeACTB M3MEPEHUH, npaBuiia OOpabOTKU pE3yJlbTaTOB H3MEPEHUil H
OLICHUBAHMsI MIOTPEIIHOCTEN, OCHOBHBIE cTaHapThl U HJ[ B n3MepeHnsx,

ITK-3 cnocoOHOCTBIO
BBIITOJIHATH pa6OTBI 110
METPOJIOTHUECKOMY
00€eCIIeUYeHNI0 U TEXHUYECKOMY
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[Tnanupyemsble pe3ynbTaThl 00y4eHHs 110 JUCHUIUIMHE, XapaKTepU3yIoIre
sTanbl GOPMUPOBAHUS KOMIIETEHITHA

DopmMuUpyeEMbIE KOMIIETEHLIMU

Marepuanbl 3aKOHOAATENbHOW W TPUKIATHONM METPOJIOTUH; TMOPSAIOK
pa3paboTKku U yTBepkAeHUs cranaaptoB Ha CU; mpaBuia obecrieueHus
€IMHCTBA U JIOCTOBEPHOCTU U3MEPEHUIT; KiIaccu(PUKAIUI0 U3MEPEHHIH 110
BHUJIaM HW3MEPEHHI; METOJbl HM3MEPEHHUs, HCIBITAHUS M KOHTPOJIS;
MOPSIAOK  MOATOTOBKM K  M3MEPEHUsSIM M aHajJu3 IOCTaHOBKHU
U3MEPUTEIIBHON 3a7a4y; [IOrPEIIHOCTH U3MEPEHMUI, BU/IBI
nmorpenrHocTei, cpeacrsa usmepenunin (CH), ucnblTaHUd W KOHTPOJIS;
MeTrposiornueckue  xapakrepuctuku (MX) cpeacTtB  uM3MEpeHHi;
KJIaCCU(PUKALMIO CPEJCTB M3MEPEHUH, WCIBITAHUH W KOHTPOJsSA 1mo 12
obnacTasM  UW3MEpeHWi  (JIMHEWHbIE, MEXAaHWYECKUE, TeIIOBbIE,
ANIEKTpUYECKUE U T.[.); HUCHBITaTeIbHOE 000pyAOBaHUE: BUOpPO- U
yIlapHbIe CTEH]IbL; TEPMOKaMephl U 0apoKaMephl U T...

YMeThb: pa3pabaTsiBaTh CTaHAAPTHI U HOPMATUBHBIE JOKYMeHThI Ha CU;
OCYILECTBIATh KOHTPOJIb 3a IEPUOJUYHOCTHIO M IPABUIBHOCTHIO
MIPOBEICHUS TOBEPOK CPEJCTB U3MEPEHHUIA, 32 COOIIOICHIEM CTaHIapTOB
u apyroit HJ[ B cdepe usmepeHuid, UCHBITAHUN M KOHTPOJS; HUMEThH
MPEACTABJICHUE O IYTSAX Pa3BUTUS METPOJOTMHU, CTAHAAPTU3ALMH IS
CU B P® u 3a pydexom.

Bianern: HaBblkaMH B 00JIACTH METPOJIOTMUECKOTO OOECIeueHus Ha
NpEeaNpHUATHH, aHajlu3a HOPMAaTHUBHOW JIOKYMEHTAllUU B 00JaCTH
npodeccuoHaNbHOM ~ AESITENbHOCTH,  MOATOTOBKM  MPOU3BOJICTBA,
OPOAYKIIMM M OKa3bIBAEMBIX YCIYr K CEpTH(UKAIMH, YIIPaBICHUSI
KaueCTBOM MPOAYKIIMH U YCIYT Yepe3 CPEACTBA U3MEPEHUI U KOHTPOJISL.

KOHTPOJIIO; UCII0JIb30BaTh
COBPEMEHHBIE METO/IBI
MU3MEPEHUH, KOHTPOJIS,
UCHBITAaHUHN U YIIPABJICHUS
KaueCTBOM

3HaThb: NPUHOWIB W3MEPEHUH (U3NYECKUX BEIUYHH, CTPYKTYpHBIC
(pyHKIMOHATBHBIC, MEXAaHUYECKUE, ONITUYECKUE U T. JI.) CXEMbI, OCHOBHBIE
TEXHUYECKHUE XaPAaKTEPUCTUKHU TUIIOBBIX CPEICTB U3MEPEHUM U OCOOEHHO-
CTH UX IMPUMCHCHHS.

YMeTh: UCTIONB30BaTh (GU3HUYECKUE 3aKOHOMEPHOCTH IS PEIICHUS MpaK-
TUYECKUX HM3MEPUTENBHBIX 3a]a4, MPaBHIbHO BBIOMPATh M HCIOIb30BAThH
CpelCTBa M3MEPEHHUH C y4eTOM HMX METPOJOTUYECKHX XapaKTEPUCTHK M
crenupuKd U3MEPUTENHHON 3a/1a4H.

Baajaers:

HaBbIKAMU pa3pabOTKU JIOKAJIbHBIX MOBEPOYHBIX CXEM, MPOBEACHHS MO-
BEPKHU, KATUOPOBKH, FOCTUPOBKH U PEMOHTa CPEJICTB U3MEPEHUI; HaBbIKa-
MU CaMOCTOSITEJIBHOTO TMOJIb30BaHUS CTaHJIapTamMu | OCy1apCTBEHHON CH-
CTeMbl OOecreueHus] €JUHCTBA M3MEPEHUIN U JIPYyTrMMH 00s3aTeIbHBIMU K
MIPUMEHEHUIO HOPMATUBHO-TEXHUYECKUMHU JOKYMEHTaMHU.

[1K-4 criocoGHOCTHIO
OTpeAENsATh HOMEHKIIATYPY
U3MEPSIEMBIX H
KOHTPOJIMPYEMBIX [TapaMeTPOB
MPOAYKINH U
TEXHOJIOTHYECKHX IIPOLIECCOB,
YCTaHABIIMBATh ONTUMAaJIbHBIE
HOPMBI TOYHOCTH U3MEPEHUN U
JIOCTOBEPHOCTH KOHTPOJI,
BBIOMPATH CPE/ICTBA U3MEPEHHH
U KOHTPOJISL; pa3pabaThiBaTh
JIOKaJIbHBIE TIOBEPOYHBIE
CXEMBbI U TPOBOJUTH ITOBEPKY,
KaJIOpOBKY, FOCTUPOBKY U
PEMOHT CpPEJICTB U3MEPEHUI

4 CTpyKTYypa U colep:KaHue TUCHHIINHBI

4.1 CTpykTypa 1M CIHILIHHBI

OO0mas TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3aueTHBIX enuHull (324 akaJeMUYeCcKHX 4acoB).

TpynoemMkocTs,
Bun paGotsr aKaJIeMIYECKHX 9acOB

5 cemectp 6 cemecTp 7 cemecTp BCETO
OO0masi Tpy10éMKOCTh 108 108 108 324
KonrakTHasi pabora: 52,25 52,25 35,25 139,75
Jlexmum (J1) 18 18 18 54
JlaGopatopusie pabotsl (JIP) 34 34 16 84
Koncynbranun 1 1
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,25 0,75




Bun paboter

TpynoeMKoCTb,
aKaJIeMUYECKHX YaCOB

5 cemectp 6 cemecTp 7 cemecTp BCETO
CamocrosiTesibHas padora: 95,75 95,75 72,75 184,25
- HanucaHnue pepepama (P);
- npopabomka u nosmopeHue 1eKYUoOHHO20
Mamepuana u Mamepuana y4ueobHuKos u
YuebHbIX Nocooull,
- N0020MOBKA K 1aO0PAMOPHBIM 3AHAMUIM,
- N0020MOBKA K PYOENCHOMY KOHMPOTIIO.
Bua uToroBoro KOHTpoOJIA (3a4eT, IK3aMeH, aud. 3au4. aud. 3au4. IK3aMeH
auddepeHupoBaHHbIi 3a4eT)
Paznenbl MUCHMIUIMHEL, U3y4aeMbIe B 5 ceMecTpe
KonnyectBo yacoB
Ne
HaumenoBanue pasnenos ayTopHad BHEay.l.
pasnena BCETO pabota AGata
A [map| P
1 BBoanas yacth Kypca, Kiaccupukanus
U3MEpEHUH 1o MeTo1aM U 001acTAM 10 2 8
Knaccudukanus mo Bugam u3MepeHuii, CpeacTna
2 U3MEPUTENIbHOM TEXHUKH, TIOBEpKa CPEACTB U3Me-
peHuit 12 4 8
3 O060061méHHas CTPYKTypa METOIOB H3MEPEHUI 12 4 8
4 [TonroToBka K M3MEPEHUSIM, aHAINA3 OOBEKTA U3-
MepeHus, ananu3 MBH, Bupl norpenHocTen 12 4 8
5 CpencTBa u3MepeHHil, UCTIBITAHUI
Y KOHTPOJIS 10 2 8
6 N3MepeHne reoMeTprui4eCcKiX BETUINH 52 2 34 16
Hroro: 108 18 34 56
Paznenbr muctuIuIMHEL, U3ydaemele B 6 ceMecTpe
KonnyectBo yacoB
Ne ayJIMTOpHAs
HaumenoBanue pasnenon BHEay/l.
paszznena BCETO aboTa aGara
n|m | P
7 [IpuMeHeHNe BEIYMCIUTEIbHON TEXHUKH B Cpel- 10 5 8
CTBax U3MEPEHUU
8 W3mepenuss MEXaHUYECKUX BEINYHMH 24 4 12 8
9 W3mepenus mapaMeTpoB MOTOKA, PacXo/ia, YPOBHS, 18 4 4 10
o0beMa BEIecTB
10 W3mepenus naBieHus, BAKYYMHbIE H3MEPEHUS 18 4 6 8
11 V3mepenust BpeMeHH 1 9aCTOTHI 18 2 6 10
12 Tennodusnyeckue u TeMnepaTypHble U3MEPEHUS 20 2 6 12
HUroro: 108 18 34 56

Paznensr AUCHUIUINHBI, U3y4aCMBbIC B 7 CCMECTPC

| Ne \ HaumeHnoBaHue pa3aenos

KonuuectBo yacos




paznena ayUTOpHAs —
BCETO abota AGora
amup| P
13 WcnbiTanus. Mcnpitatensnoe 000py10BaHue 12 2 10
W3mepenns 3MeKTPHYECKUX U MarHUTHBIX
14 BEJIMYMH, PAIUOTEXHUUECKHUE U 22 4 8 10
PaaMOdICKTPOHHBIC H3MEPEHHSI
15 I/IslviepeHH;I (U3NKO-XMMHYECKOT'O COCTaBa U 20 4 4 12
CBOICTB BEIICCTB
16 OnTuko-pu3nIecKue H3MEPEHHS 18 4 2 12
17 W3mepeHus akyCTUYECKUX BEJIMYUH 18 2 2 14
W3mepenns XapakTepuCTUK HOHH3HPYIOMINX
18 . 18 2 16
W3ITYYCHUH U SepHBIX KOHCTaHT. HanomeTpus.
HWroro: 108 18 16 74
Bcero: 324 54 84 186

4.2 ConepxxaHue pa3/iesioB IUCHUINIHHBI

Pa3nen 1. BBoanasi yacts Kypca, kjaaccupukanus u3MepeHuii no MeToaaM u 00J1acTaM

[Ipenmer, 3agaun U coaepkaHue AUCUUIUIMHBL. MHOrooOpasue u3MepurenbHbIXx 3a1ad. OcoGeHHO-
CTH HMCIIOJIb30BAaHMSI M3MEPUTENbHON HH(OpMAIK 0 pasMepe Wi O 3HAYeHUH (U3NIECKON BEITHMUMHBI MTPH
M3MEpPEHUH, KOHTPOJIE U UCIIBITAHUIX. Perienrie o COOTBETCTBUU pa3Mepa WK 3HaueHus (PU3N4ecKoi Benu-
YHHBI HOPME TIPH KOHTPOJIE M PEIICHHE O COOTBETCTBUU pa3Mepa WM 3HAYCHUS (PH3UUECKON BETTMUMHBI
HOpME MpPU U3MEHEHUU BIUAIOMUX (PAKTOPOB MPH UCHBITAHUAX. [[OHATHE U3MEPUTETHHOTO IKCIEPUMEHTA.
O0600muIeHHBIE CTPYKTYpPHBIE CXEMbI IPU U3MEPEHUSX, HCIIBITAHUIX U KOHTpoJie. CTPyKTypa Kypca, MECTO H
POJIb B IOJITOTOBKE MH)KEHEPA-METPOJIOTa, CBSI3b C APYTUMU AUCHUILIIMHAM.

Pa3znen 2. Knaccudukanusi mo BUaM U3MepeHHid, CPpeACTBA HW3MEPHUTEIbHOM TeXHUKH, MOBEP-
Ka CPeACTB U3MepeHuit

Knaccugukarus usmepenuii mo odaactsaM n3MepeHuil (MexaHuka, TerioTa, 3JeKTpUYecTBO U MarHe-
TH3M, ONTHKA, aKyCTHKa, aTOMHAas U sAepHas (u3MKa); moJapas3aenaM JaHHOH obnacTu (rpymma u3MepeHuil);
XapaKTepUCTHKaM U3MepseMON BEJIMYMHBI UM MapameTpa (BU MU3MEPEHUH, TUara3oH 3HauYCHUH u3Mepsie-
MOWi BEJTMYMHBI); OCHOBHBIM XapaKTEPUCTUKAM IpoIecca U3MEPEHHH (XapaKTep 3aBUCUMOCTH OT BIIMSIOIIIHX
(bakTOpOB: BpeMEHH, TEMIIEpPaTyphl, BHEIIHETO MarHUTHOTO IOJIs, HAPSHKEHHUs MUTAHUS, BIAXKHOCTH, BUO-
pammu u T. 1.); obnactsiM npuMeHeHus. Kiaccudukanus cpeacts u3MepeHuit mo onpeaesstoniM Mpu3Ha-
KaM (Mepbl, TpUOOPHI, MpeodpazoBaTeIy, YCTAHOBKU, cUCTeMbl). O000IeHHast CTPYKTypHasi CXeMa CpeJICTB
M3MEpEHUH. DIIEMEHTHI CTPYKTYPHOU CXEeMBI (MEpbI, KOMIIapaTOpPbI, IIEPBUYHBIC U BTOPHYHBIC TpeoOpa3oBa-
TeJH, yCTPOHCTBa 00pabOTKH, NPEACTABICHUS U PErUCTPAllui HHPOPMALIUH, KaHAJIbl CBA3H, BCIIOMOIaTellb-
HBIC DJIEMEHTHI). XapaKTePUCTUKN MPpeoOpa3oBaHus IIEMEHTOB. TEXHHUECKHE W METPOJIOTUYECKHE XapaK-
TEPUCTUKHU CPEACTB U3MepeHHid. KoMmIuiekc HOpMUPYEMbIX METPOJIOTHYECKUX XapaKTEPUCTUK CPENICTB U3-
MepeHuil. [IpuMeHeHne BBIYUCIUTENbHOW TEXHUKU B CPEACTBAaX M3MepeHuil. BBoa ananorosoit unpopma-
1IUH, TPUOOPHBII nHTEpdeiic.

Pa3nea 3. O6001ménHasi CTPYKTypa MeTO10B H3MepeHH

MeToapl U3MepeHHsl U KOHTPOJIA: HEMOCPEICTBEHHbIE METOJbl U3MEPEHM; METOIbl H3MepEeHUus
CpaBHEHMsI C MEpOil; omocpeaoBaHHbIE METObl M3MepeHHit; OO0OIIEHHBIE CTPYKTYPHBIE CXEMBbI METO0B
U3MEpEeHUs MpHU NPSIMOM IMPeoOpa30BaHUM U MPU HAJTUYUU KoMIleHcauuu (auddepeHunaibHblii, HYIeBOH,
3aMEIIEHMS, COBIIAJCHUS, IPOTUBOIIOCTABIEHUS U T.1.). Y CIOBUS NIPUMEHEHNs MeTO10B. OLleHKa BO3MOX-
HOCTU METO/]IOB.

Paznen 4. IloaroroBka Kk M3MepeHHMsIM, aHAJIN3 00beKTa U3MepeHus, anaan3 MBU, Buabl nmo-
rpelHocTen

[ToaroToBKa K M3MEPEHHSIM M aHATIU3 MMOCTAHOBKH M3MEPHUTEIBHON 3a/1auu: BEIOOP MOJIETN 00BEKTa

WM SIBIICHUS; CO3[JaHUE YCIOBHUH I U3MEPEHHUI U KOHTPOJIb WX BHITIOJHEHHsI; BEIOOP CPENICTB U3MEPEHUN
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U METO/a M3MEpeHUs, Ko3(pPUIMeHTa TOYHOCTH; MOTPEIIHOCTH METOJ0OB U CPEJICTB U3MEPEHUI; TOHATHS
HEONPENEIEHHOCTH TUITAa A ¥ b 10 OTHOWIEHHIO K MOrPEIIHOCTSAM; IOrPEIIHOCTH U3MEPEHUM, BUIBI 110-
rpenrHocTel, abCONMOTHAS MOTPEIIHOCTh, OTHOCHTEIbHASI MOTPEIIHOCTh, CUCTEMATUUYECKasl MOTPEIIHOCTD,
rpy0ast OTpenIHOCTh (MpoMax); CiiydaiHas MOrpemHoCTh, ocHoBHas morpentHocts, HCII, CKO, yuér cu-
CTEMAaTUYECKUX TOTPEITHOCTEH U CIOCOOBI MX YMEHBIIEHUS MPH PA3IMYHBIX METOJaX MU3MEpPEeHHU (METOo.
3aMEIleHMs], METOJI IPOTUBOIIOCTABICHUS], METOJI KOMIIEHCALIMHU ITOIPEIIHOCTH 110 3HAKY, METOJ PaHI0MHU3a-
IIUM, METOJI CHMMETPHYHBIX HaOIIOAeHUI U T.1.); 00paboTKa pe3ylbTaTOB M3MEPEHUN U OIICHWBAaHHE I10-
IpEUIHOCTEN U3MEPEHU; U3MEPEHHS C OJTHOKPATHBIMU HAOIIOICHUSIMU, U3MEPEHUSI C MHOTOKPAaTHBIMU M3-
MEPECHHSIMH, KOCBEHHBIE METOBI 00pa0OTKH pe3ynbTaToB. Llenb pa3paboTKu U MPUMEHEHUSI METOJNKHU BBI-
nonHeHus u3mepennii (MBU). Pa3zpabotka MBU kak coctaBHas 4acTh MPOCKTUPOBAHUS M CO3/aHMS TEXHO-
JIOTHYECKOTO TMPOLIEcca, B KaUYeCTBa AIEMEHTa KOToporo ucnoib3yercss MBU. OcHoBHBIE 3Talbl pa3paboTKu
MBMU: popmupoBaHre UCXOIHBIX TAaHHBIX, BEIOOP MPUHIUIIOB M CPEICTB M3MEPEHUH, CO3/1aHHE OMBITHOM
peanuzanuu THIOBOH MBU U ee 3kcriepuMeHTaIbHOE HCCIIeIOBAaHUE, TUO0 CO3aHNe peaTu3allui HHIUBU-
nyaneHoi MBU u ee mpenBapuTtenbHOE SKCIIEpUMEHTAIBHOE HCCeA0BaHue; pa3padoTka onucanuss MBU;
pa3paboTKa mporpamMmbl IKCIEPUMEHTATBHOTO ONpEIeTICHHS MoKa3aTelel kauecTa peanu3anuu MBU; at-
tectauust MBU; odopmitenne pesynbpTaToB pazpadbotkun MBU.

Pa3znen 5. CpeacrBa n3mepeHuii, HCIIBITAHUH M KOHTPOJISI

CpenctBa usmepenuit u koHtpouss: ['CU; snemMeHTsl cpeAcTB U3MEpeHuii - (Mepbl, H3MEPUTETbHBIN
npubop, mpeodpa3oBarenpb U T.J.); TEXHUYECKHE XaPAKTEPUCTHKH AJIEMEHTOB M3MEPEHHI U X METPOJIOTH-
yeckasi, HHGOpMAIMOHHAsA, KOHCTPYKTHBHas W JKcIUTyaTtanuoHHas coBmectumoctb. ['CII; xommapatop,
MIEPBUYHBI M BTOPUYHBINA IpeoOpa3oBaTelib, METPOJOTHYCCKUE XapakTtepucTuku (MX); HOpMHUpOBaHHE
MX. Kommiiekc MX.

Pa3znen 6. U3MepeHue reoMeTpu4eCKUX BeJTHYHH

Jluneiinble cpeacTBa U3MEpEeHUN (JIMHEHKHU, IITAaHT€HUHCTPYMEHTBI, IITAHT€HPENCMachl, MUKPOMET-
pBl U MUKPOMETPHUYECKUE CKOOBbI, MHIUKATOPHBIE MHCTPYMEHTBI, U3MEPUTEIIbHbIE MUKPOCKOIIBI); YTJIOBbIE
CpeAcTBa U3MEPEHHH (YrOJBHUKHU U MPHU3MBI, IITAHT€HYTIIOMEPHI, )KUAKOCTHBIE ypoBHEMepHI); Llndeponat-
HbI€ CpEACTBAa M3MEpPEHHH (MHIUKATOPbl 4YacOBOTO Tuma); JTalloHHble cpeacTtBa uzmepenuit (IIKMJI,
[IKMY, ontumeTpsl, 4 T.1.).

Pa3nes 7. [IpuMeHeHue BHIYUCINTEILHOM TEXHUKH B CpPeICTBAX U3MepeHMit

IIpuMeHeHNnEe BBIYUCIUTENBHON TEXHUKU B CPEJICTBAX U3MEPEHUI: BBOJ] aHAJIOTOBOW U3MEPUTEIBHON
nH(popMaluK B YCTpoiicTBa LM(PPOBON BBHIUUCIUTENbHON TEXHUKH; MPUOOPHBIA MHTEpQEIic; MPpUMEHEHHE
CPEICTB HU(PPOBOI BHIYMCINUTEIBHON TEXHUKU B U3MEPUTENbHBIX TPUOOpax, yCTAaHOBKAX U CHUCTEMAaX.

Pa3nen 8. U3mepenne MexaHn4ecKUX BeJIMYHH

W3MmepeHuss U KOHTPOJIb MEXAaHUYECKHX (PU3NYECKHX BEIMYMH IO TpYIINaM: MPOCTPAHCTBEHHO-
BPEMEHHbBIC BEIIMYUHBL: AJIMHA, YTOJI, BpeMs, IUIOMIA/lb, 00beM; KHHEMATHUECKUE BEJIMYUHBL: JHUHEWHAS U
YIJIOBasi CKOPOCTh M YCKOPEHHUE, YacTOTa BPAIIEHUH U MEXaHUYECKUX KOJICOAHUN; TMHAMUYECKHE BEIIMYH-
HBI: Macca, cuiia, paboTa, MOITHOCTh, PHEPTHsI, MEXaHHUECKUe AeQopMaIliy U T. I1.; MEXaHHYECKHe CBOMCTBA
BCIICCTB U MAaTCPHAJIOB: ITJIIOTHOCTD, YILGHLHBIfI BEC, TBEPAOCTb, IPOUYHOCTD, BA3KOCTHU U T. II.; MCXaHHUKa U
(dbopMa MOBEPXHOCTH: TOJIIMHA IJICHOK U MOKPBITUH, TapaMeTphl TOMOTpaduu MOBEPXHOCTH U T. 1. J{namna-
30H, YCIIOBHS U 00JIaCTH NMPUMEHEHHsI U3MEPEHUI MeXaHn4YecKuX BelnyrH. CpeacTBa U3MEPEHU: MPUHIU-
bl JIEUCTBUS, CTPYKTYpHbIE U Jpyrue cxembl. KoMIUIEKChI HOPMUPYEMBIX METPOJIOTHYECKUX XapaKTepu-
CTHUK.

Pa3nen 9. U3mepenusi napaMeTpoB MOTOKA, Pacxoa, ypoBHsi, 00beMa BelllecTB
['pynnbel u3MepeHnii 1 OCHOBHBIE W3MEPSIEMbIE BETUUYMHBI: CPEACTBA U3MEPEHUSI YPOBHS: BU3Yallb-
HBIC YPOBHEMCPLI, IIOINNIABKOBBIC YPOBHEMCPBI, THUAPOCTATUYCCKHUEC YPOBHEMCEPEI, IIbE3OMCTPHYCCKUC
YPOBHEMEPHI, EMKOCTHBIE YPOBHEMEPHI, KOHIYKTOMETpHUECKHE (OMHUYECKHE) MPeoO0pa3oBaTer, METOJbI
OIPECACIICHUA YPOBHA IO BPEMCHU IMPOXOKIACHUA CUTHaJIa, MArHUTHBIC MOTIPY>XHBIC 30HABI JJI1 HEIIPEPBIB-
HOT'O U3MEPEHUSI YPOBHS, U3MEPEHHUE YPOBHS CHITYUYHX TEJl; CPEACTBA UBMEPEHHUSI pacxoda KUAKOCTEH U ra-
30B: PacxXxoJOMephl MOCTOSHHOTO TIEpenaaa JaBJICHUH (pPOTaMETpPhl), PacXOoJOMEpPHl MEPEMEHHOTO YPOBHS
(1IeneBble pacxoJ0MEphI), JIEKTPOMArHUTHBIE PAacXOJOMEPBI, PacX0JA0Mephl MEPEMEHHOTO Mepenaaa AaB-
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JICHUS], KapHOJIMCOBHI PACX0JIOMEPHI, BUXPEBBIE PACXOJOMEPHI, KOPPEISAIMOHHBIE PACXOIOMEPHI, YIbTPa3By-
KOBBIE PacX0J0MEPbI, TEINIOBBIE PACXOIOMEPHI.

Pa3znen 10. U3mepenusi naBjieHusi, BAKYyMHbI€ U3MepPeHM s

CpenctBa u3mepenus naBieHus. Knaccupukanus npubOpoB Uit U3MEpEHus AaBlieHus. MeTobl u
CpeICTBa M3MEPEHHS U KOHTPOJS naBieHus. JKuAKOCTHBIE MaHOMETpHI. JledopmarioHHble (TIpYKUHHBIC)
MaHOMETpBIL. ['py30MopIIHEBbIE MAHOMETPHI.

Pa3nen 11. U3MepeHusi BpeMeHH M 4YaCTOTHI

OO6sacTi U3MEpeHUsT BPEMEHU. BennuuHbl, €IMHULBI U 3TaJOHbl BPEMEHH, CUCTEMBI M3MEPEHHUS
Bpemenu. [Ipubopsr usmepenus Bpemenu. Knaccudukanus mMetooB u3mepeHus yactorsl. Knaccudukanus
CPEICTB M3MEPEHMsI YacCTOThI. DJIEKTPOHHO-CUETHBIE yacToTOMephbl. Pe3oHaHcHble yacToTomMephl. ['eTepo-
nuHHBIE YacToToMepbl. KonaeHcaTopHble yacToroMepbl. BuOpanroHHbie (S3bIYKOBBIE) YaCTOTOMEpHL. AHa-
JIOTOBBIE CTPEJIOYHbIE YacTOTOMEpHIL. [IpumMenenune ocuuiorpagos.

Paznen 12. Temuiopusuyeckne u TeMnepaTypHbie U3MepeHUst

['pynnbl U3MEpEHNI U OCHOBHBIE M3MEPSEMBIC BEJIUYHMHBI: TEPMOMETPHS: TEMIIEPATypa, TEILIOBOU
IPaJINEHT; MEPEHOC TETIOBOM SHEPTHH: KOJIWYECTBO TEIUIOTHI, TEIJIOBOM MOTOK, KOA(M(GUIIMEHT Teruionepe-
Jaudl U T. I.; TeIUIOQU3UUECKUE CBOMCTBA BEIIECTB U MaTEpUANIOB: TEIUIOIPOBOJHOCTh, TEINIOEMKOCTb U T.
1.; GU3NKO-XUMHS: TTapaMeTPbl KOHIIEHTPALUH, MOJISIPHOCTH, TIOABIKHOCTH HOHOB, TApaMETPhI BIAKHOCTH,
1oKa3aTesb KUCIOTHOCTU PAcTBOPOB M T. M. J{Mana3oH, yciaoBus U 001acTH NPUMEHEHUs] U3MEPEHUH Terio-
BbIX BenuuMH. CpencTBa MU3MEpEHUM: NPUHLMIBI JEHCTBUS, CTPYKTYpPHBIE U Apyrue cxembl. Kommiekchbl
HOPMHUPYEMBIX METPOJIOTMUECKHUX XapaKTEPUCTHUK.

Pa3nen 13. UcnbiTanus. McnbiTaTe/ibHOE 000pyA0BaHHe

AKTyaJIBHBIe HpO6JIeMI>I n HepCHeKTI/IBI)I pa3BI/ITI/I$I MCETOAO0B U CpeI[CTB I/IBMCpCHI/IH nu KOHTpOJI?I; Huc-
neITaTeNIbHOE 000pyI0BaHKE: BUOPO — U yAapHBIC CTCH/IbI; UCIBITATEILHOE 000PYA0BaHUE: TEPMOKAMEPHI U
6apokamepsl. [loHsATHE O TpOrpaMMax U METOJIUKAX.

Pa3znen 14. U3mepeHus 2JIeKTPHYECKMX M MATHUTHBIX BeJIMYMH, PAAHOTEeXHHYECKHE U PaJauo-
3JIEKTPOHHBbIE U3MEPEeHHU S

['pynmnbl u3MepeHuil U u3MepsieMble BEJIIMYUHBI: 3JEKTPUUECKHE M MAarHUTHBIE TOJIS: KOJUYECTBO
NIEKTPUYECTBA, MOBEPXHOCTHAS IIOTHOCTH 3apsiiOB, HAIPSHKEHHOCTb AJIEKTPUYECKOrO IOJISA, MarHUTHAs
MHIYKIMSL, TTOTOK ¥ MOMEHT, MarHUTOABUKYIIAsl CHJIA U T. I1.; AJIEKTPUUYECKUE LEMH: JIEKTPUUECKOE HaIps-
KEHHE, DJIEKTPOJBIKYIIAsl CUJa, CHJIa TOKA, DJIEKTpPUYECKasi EMKOCTb U CONPOTUBIIEHUE, UHAYKTUBHOCTbD,
cABUT (a3 MEXKIY MEKTPUUECKUMHU TOKaMH U HANIPSHKEHUSIMU, JIEKTpUYECKasi JHEPTHsl U MOITHOCTh, 4acTo-
Ta JIEKTPUUYECKUX KOJIEOAHUH, XapaKTepUCTUKU (OPMBI U CHEKTpa AJIEKTPUUYECKOrO CUTHANA U T. II.; pac-
IIPOCTPAHEHHUE AIEKTPOMATHUTHBIX BOJIH: MOIIHOCTB 3JIEKTPOMAarHUTHOTO MOJIs, BOJIHOBOE CONPOTUBIICHUE,
KO3 PHUIMEHTHI cTosTuel 1 Oeryieil BOJIHbI, HETMHEHHBIX HCKaXEHUH U MOAYJIALUU PaAMOCUTHAJIOB U T. I1.;
ANIEKTPUYECKUE U MAarHUTHBIE CBOWCTBA BEIIECTB U MAaTEPUAJIOB: AUAJIEKTPUUYECKAsi U MarHUTHAsI BOCIIPUKUM-
YUBOCTb, YAEIBHOE DJEKTPUUYECKOE COMPOTHBIICHUE, TUAIEKTPUUYECKHE U MarHUTHbIE notepu, TepmoI/IC,
napaMeTpbl MarHUTHOM METNIM rucTepes3nca u T. 1. /lnana3oH, ycinoBus U 00JacTH MPUMEHEHUS U3MEPEHUN
MEKTPUYECKUX U MAarHUTHBIX BelanunH. CpencTBa U3MEPEHM: IPUHLMUIIBI JEHCTBUS, CTPYKTYPHBIE U IpY-
rue cxembl. KomIiekcbl HOpMUPYEMBIX METPOJIOTUYECKUX XaPaKTEPUCTHK.

Paznen 15. U3mepenust Gu3nKo-XMMHYeCKOro COCTABa U CBOICTB BellleCTB

['pynnbl U3MepeHui U U3MepsieMble BeTUYMHBL: (PU3HUECKUEe METOJIbl aHaIHU3a: BUCKO3UMETPBHI, MO-
JSPU3ALMOHHO-ONTHYECKHE METObl aHaIN3a, pePpakTOMETPUUECKUIT METO]T aHaIN3a, CIIEKTPaJIbHbIE U3Me-
pUTEIbHBIE MPUOOPHI, ONTUKO-A0COPOLIMOHHBIA METOJI aHaIM3a ra30B, TEPMOKOHIYKTOMETPHUUECKUE Tra30-
aHaJIM3aToOPbl, TEPMOMArHUTHBIE ra30aHAIN3ATOPbI, (HOTOTEKTpUUYECKUE HedeToMeTpsl U TYpOU TUMETPHI,
METOABl U3MEPEHUsl BIAXKHOCTU: METOJABI M3MEPEHUS BIIAXKHOCTH Ia30B, METOJbl U3MEPEHHUs BIIAXKHOCTH
TBEPABIX U CHITYYUX MATEpUaoB, (PU3UKO-XUMUUECKHE METO/Ibl aHAIN3a: TEPMOXUMHUUECKHE Ta30aHaIn3a-
TOPBI, KYJOHOMETPUYECKHUE Ta30aHAIN3ATOPBI, KOHAYKTOMETPUYECKUM METOJ aHalau3a pacTBOPOB, METO.
MOTEHIIMOMETPUYECKUX NU3MEPEHUH, BOJIbTaMIIEpMETPHUs, XpoMaTorpaduuecKkuil MeTo ] aHaIu3a.



Pa3nen 16. OnrTuko-pusnyeckue u3MepeHust

['pynmsl M3MepeHnid 1 U3MepsieMble BEJTMUUHBI: (PH3UYECKasi ONTHKA: CHJIAa CBETA, CBETOBOM MOTOK H
OHEPTIUs, OCBCUHICHHOCTD, APKOCTh, MHTCHCUBHOCTb U MOIIHOCTDb U3JTYYCHUA, JJIUTCIbHOCTh UMITYJIbCA U3JTY-
YCHUsI, JHEPTrEeTHUECKAsl CHJIa U SIPKOCTh ONTHYECKOTO U3JTYYCHUS | T. 11.; KOTEPEHTHAsI U CTUHCHHAS OTITHKA!
MOIITHOCTh M CICKTpaJIbHAaA IMJIOTHOCTH MOIIHOCTH JIa3CPHOI'O H3Hy‘-IeHPII>i, JJIMHA BOJIHBI (‘-IaCTOTa) u T II.,
OINITUYECKHE CBOMCTBA BEUIECTB, MATEPHUAJIOB U CPEJI: MIOKA3aTeIb PEIOMIICHUS, KOO UITMECHTHI OTPaKEHHSI
" IOrjJIomeHus, CBECTOYYBCTBUTCIIbHOCTD, ONITUYCCKAA CHJIa JIMH3, ONTHYCCKAA INIOTHOCTh W pa3pCularoliad
CIIOCOOHOCTh MaTepUANIOB U T. 1. Jluana3oH, ycjaoBHue u 00JacTH NMPUMEHEHHUS U3MEPEHUH ONTHYECKUX Be-
anuuH. CpeacTBa U3MEPEHUI: IPUHLIUIIBI AEUCTBUSA, CTPYKTYPHBIE U Apyrue cxembl. KomIuiekcbl HopMupy-
€MBIX METPOJIOTHYECKUX XapaKTEPUCTHK.

Pa3nen 17. U3mMepeHusi akyCTHYECKHUX BeJTUYNH

['pynmbl n3MepeHni U n3MepseMble BETMUMHBL: (U3NYECKasi aKyCTHKA: MHTEHCUBHOCTD 3BYKa, IIOT-
HOCTh 3BYKOBOHW 3HEPTWH, YPOBEHb 3BYKOBOT'O JIABJICHHS W TPOMKOCTH, aMIUIUTyJa W CIIEKTpajbHAas IJIOT-
HOCTBh aMIUIMTY/]] 3BYKOBBIX (YJIBTPa3BYKOBBIX) KOJIEOAHUH U T. I1.; aKyCTUYECKUE CBOIMCTBA BEIECTB, MaTe-
pHAJIOB U CPel: CKOPOCTh pacrnpocTpaHeHust U K03 dunmeHT mornomeHus 3Byka (yiabTpa3Byka), 3ByKOBOE
naBiieHue, K03 puimeHTs! oTpaxkeHus (3aTyxaHus) 3ByKOBOW BOJHBI, aKYCTHUECKOE COIIPOTUBIICHHUE U T. II.
Jlnama3oH, yclioBUSI U OOJIaCTHM NMPHUMEHEHHUs HM3MEpEHUsl aKyCTH4ecKuX BenuuuH. CpelncTBa HM3MEpeHUui.
[IpuHUUIIBI TEHCTBUS, CTPYKTYpHBIE U Jpyrue cxembl. KOMIUIEKCBI HOPMUPYEMBIX METPOJIOTMYECKUX Xa-
PaKTEPUCTHUK.

Paznen 18. U3mepeHusi XapakTepUCTHK HOHM3HUPYIOIIMX M3JY4YeHUH M SIIEPHBIX KOHCTAHT.
Hanomerpus.

['pynnbl u3MepeHuil U U3MepsieMble BEJIUYMHBI: MOHU3UPYIOLIME H3IYy4YEHUS U PaJUOaKTHUBHOCTB:
VHTEHCHUBHOCTh W3JIy4EHHMs, IOTJIOIICHHAs [03a W3JIy4Y€HUs, MOIIHOCTb ITOIVIONICHHOW IO3bl U3JIyYEHHS,
IUIOTHOCTH IIOTOKA MOHU3MPYIOIIUX YaCTHL] MM KBAaHTOB U T. II.; CBOMCTBA aTOMOB M MOJIEKYJI: IOTEHIUAI
MOHU3ALIUH, YHEPTUS TUCCOIMALNY; (DyHIaMEeHTaIbHbIE KOHCTAHTBI: CKOPOCTh CBETA, 3apsii AJIEKTPOHA, T0-
crosiHHas [lnanka, Macca mokos 3J€KTPOHA, IPOTOHA U HEMTpoHa, nocTosHHas J[xo3edcona, yncino Papa-
nesi, nocrosiHHas bonbumana u 1. 1. /luana3on, ycnosus u o0nacTu npuMeHeHUs u3mMepenuil. Cpencrsa ns-
MEPEHMN: TPUHLIMIIBI IEHCTBUSA, CTPYKTYPHbIE U JpyTrHe cXeMbl. KOMIIJIEKCh HOPMUPYEMBIX METPOJIOTHYE-
CKHX XapaKTEPHUCTHK.

4.3 JlabopatopHbie padoThI

Ne Kon-Bo
Ne JIP HaumeHnoBaHue 1a00paToOpHBIX paboT
paszznena 4acoB
1 6 [TnockomnapasienbHble KOHIEBbIE Mepbl THHBI. [loBepka miockorna- 9
paJUIETBFHBIX KOHIIEBBIX MEP JTHHBI.
2 6 N3yuenne NMHENHO-YIJIOBBIX U3MEPEHUHN C IPUMEHEHUEM IITAHT €H- 5
mupkyns HI-1
3 5 Mertoabl n3MepeHus TMHEHHBIX BEIMYNH ¢ IPUMEHEHHEM J1labopaTop- 4
HoM yctaHOBKM MCH 1
4 6 W3mepeHue reoMeTpu4ecKiX BEIMYMH MUKPOMETPHUECKUM HUHCTPY- 4
MEHTOM
5 6 PbruaxHblii MUKpOMETP 2
6 6 MeToab! U3MepEeHHs YTIIOBBIX BETMYKH C IPUMEHEHHEM J1a00paToOpHOM 4
MCHU 5
6 W3mepenue HHINKATOPHOM CKOOOI 2
6 W3mepeHus HyTpoMepaMy HHAWKATOPHBIMU € LieHOH aenenus 0,01mm 2
9 6 CKOOBI C OTCYETHBIM YCTPOICTBOM 2
10 6 H3mepenHue mapamMeTpoB 3y04aToro Kojeca MTaHreH3yooMepoM 2




Ne Kon-Bo
Ne JIP HaumenoBanue 1ab0paTopHBIX paboT
paszzuena 9acoB
11 6 W3mepenune mapameTpoB 3y04aToro Koieca HopMajieMepoM 2
12 6 CpencTBa KOHTaKTHOTO U3MEPEHUS Pe3bObI 4
13 6 W3mepenue HHINKATOpaMu YacOBOTO TUTIA 2
14 8 N3mepenne mapaMeTpoB MIEPOXOBATOCTH IMOBEPXHOCTHU JETAICH 4
15 8 0O0630p BECOM3MEPHUTEIBHBIX TPUOOPOB JTA0OPATOPHOTO HA3ZHAYCHUS 4
16 8 N3mepenue maccsl Ha Becax BJIP-200 4
17 9 Mertoapl u3mepenust pacxona ¢ nomoinbio cuérunkos CI'K-4, CI'K-1,6 4
Mertobl H3MepeHHs JaBlieHHs C IPUMEHEHHUEM JIA00paTOPHOU ycTa-
18 10 6
HoBku MCU 4
MeToap! u3MepeHHst YacTOThI C IPUMEHEHHEM JIabOpaTOPHOU ycTa-
19 11 6
HoBk MCHU 6
MeToibl U3MEpEeHHUS TEMITePaTyphl C IPUMEHEHHEM J1a00paTOPHOIH
20 12 6
yctanoBku MCH 2
21 14 MeTo1bl U3MEPEHUS NIEKTPUICCKUX BEITUYHH C IPUMEHEHUEM Jiabopa- 4
TopHO# ycTtanoBku MCU 3
22 14 N3mepenune 3eKTpUIecKoro TOka MUKPOAMIIEPMETPOM 2
23 14 N3mepenne 3eKTpUYeCcKOro HaMpsHKEHUS BOJIBTMETPOM 2
24 15 H3mepeHune KOHIEHTpaIuid 0TpabOTaBIIIMX Ta30B IBUTATEIIS 4
BHYTPEHHETO CrOPaHUs MHOTOKOMITOHCHTHBIM T'a30aHAIN3aTOPOM
25 16 H3mepeHne OCBEIICHHOCTH Ha paboveM MECTe JIFOKCMEPOM 2
26 17 H3mepenue ypoBHs IIyMa Ha paboyeM MecTe IIyMOMEPOM 2
Hroro: 84

5 Y4yeOHO-MeTOANYECKOE 00ecredyeHHue TUCIUIIINH DI
5.1 OcHoBHas uTEpaTypa

1 Hukutun, B. A. Meroas! u cpeacTBa usmepeHuid, ucnbiTaHuil 1 koHTpos [Tekcr] : yueb. mocobue
s By3oB / B. A. Hukurtun, C. B. Boiiko.- 2-e u3a., nepepab. u gom. - Openoypr : OI'Y, 2007. - 464 c. -
bubmmorp.: c. 436-437. - ISBN 978-5-7410-0724-2.

2 T'opOynoBa, T.C. U3Mmepenus, ucnslTaHus U KOHTPOJIb. MeTobl U cpeAcTBa : yueOHOoe mocolOue
[DnexTponnsiii pecypc]/ T.C. I'opbynoBa; MunucrepctBo oOpazoBanus U Hayku Poccuu, denepanbHoe
rocyJapCcTBEeHHOE O0/DKETHOE 00pa30BaTeNIbHOE YUPEXKACHUE BBICHIETO MPO(ECcCHOHATBLHOIO 00pa30BaHuUs
«Ka3zaHCKuI HallMOHAJIBHBIN HMCCIIEN0BATEIbLCKUN TEXHOJIOTUYECKUH yHHBepcuTeT». - Kazanp : M3narens-
crBo KHUTY, 2012. - 108 c¢. — Pexxum pocrymna: http://biblioclub.ru/index.php?page=book&id=258770.

3 Jluxauesa, JI.b. MeToapl U cpencTBa M3MEpPEHHIA, UCTIBITAHUN W KOHTpOJIs. JlabopaTopHBIi mpax-
TUKYM : ydeOHoe mocobue [Dnexrponnslii pecypc]/ JI.b. Jluxauea, B.H. IllepbakoB. - Boponex : Bopo-
HEXCKHMI TOCYJAapCTBEHHBIM YHUBEPCHUTET MH)KEHEPHBIX TexHoiorui, 2011. - 64 c. — Pexum nocryna:
http://biblioclub.ru/index.php?page=book&id=141985.

5.2 lonmosiHUTe/IbHAS JIUTEPATYPa

1 Huxutun, B. A. JlaGopaTopHblii mpakTHKyM 1o Kypcy "MeToasl W CpeacTBa HM3MEpPEeHMH,
WCIIBITAHUN ¥ KOHTPOJA" [DNEKTPOHHBIN pecypc] : yaeOHOe mocoOue: COOPHUK METOIUYECKUX YKa3aHUU K
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Ja00paTOPHBIM U MPAKTHIECKUM padboTaM 1mo obmactsm - "JInHEeHHO-yTII0OBBIX U MEXaHUUECKUX U3MEPCHUI"
/ B. A. Hukutun; M-Bo o6pa3zoBanus u Hayku Poc. ®eneparuu, ['oc. oOpa3zoBar. yupexaeHue BbICII. Tpod.
obpazoBanus "OpenOypr. roc. yH-1", Kad. merpomoruu, cranmapruzaimuu u ceprudukamuu. - Y. 1. -
OnekTpoH. TekcToBbIe naH. (1 daitm: 8.19 M6). - Opendypr : OT'Y, 2011. - 348 c.

2 Hukutun, B. A. JlaGopaTopHblii mpakTuKyMm 1o Kypcy "MeTonmsl M CpencTBa H3MEpEeHUid,
HCIIBITAHUN ¥ KOHTpOJIA" [DIEKTPOHHBINA pecypc| : yueOHoe mocodue / B. A. Hukutun; M-Bo 00pazoBaHus
u Hayku Poc. ®enepannu, ['oc. 0O6pa3zoBart. yupexacHue Boicil. mpod. odpasosanus "OpeHOypr. roc. yH-T".
- Y. 2. 3mepeHue TEIIOBBIX BEJIMYMH, U3MEPEHUE PACX0]la, U3MEPEHHE BEIIMYMH JABJICHUS. - DJIEKTPOH.
TekcToBbie naH. (1 daiin: 9.12 M6). - Opendypr : OI'Y, 2011. - 546 c.

3 Huxutun, B. A. JlaGopaTopHblli NpakTHKyM MO Kypcy "MeTonabl W CpeacTBa W3MEpPEHUH,
UCTIBITAHUN U KOHTposA" [DNeKTpoHHBIH pecypc] : yuebHoe nocodue / B. A. Hukutun; M-Bo obpa3oBanus
u Hayku Poc. @enepanun, ['oc. oOpaszoBar. yupexxaeHue Boicil. mpod. oopazoBanus "OpeHOypr. roc. yH-T".
- Y. 3. Uzmepenue (PU3UKO-XMMHYECKOTO COCTaBa M CBOMCTB BEIIECTB, SJCKTPUYECKUX M MArHUTHBIX
BEJIMYMH, BPEMEHH M YaCTOTHI. - DJIEKTPOH. TeKcToBbIe NaH. (1 ¢aiin: 5.18 M0). - Openobypr : OI'Y, 2011. -
253 c.

5.3 llepuoauyeckue U3IaHUA

- Metponorus : xypHai. - M. : Crangaptuadopm, 2018;

- U3smepuTenbHast TeXHHKA : )KypHal. - M. : ArenrctBo "Pocneuars”, 2018;

- 3akoHOIaTeNbHAs ¥ IPUKJIIAJIHAS METPOJIOTHA : )KypHaIL - M. : ArenrctBo "Pocneuars", 2018;
- Crangapthl 1 KauecTBO+Business excellence/ JlenoBoe cornamenue : komriekt, 2018.

5.4 UnTepHeT-pecypcsl

- NIeKTpoHHO-0nbaHoTeunas cuctema (ObC) (Aidykc-py) (http://ibooks.ru/);

- yauBepcureTckas oudmmoteka On line (http://biblioclub.ru/);

- DIIEKTPOHHO-O0MOMoTeunas cucrema «M3narenanctBo «Jlanb»» (http://e.lanbook.com/);

- HAIIMOHAJIBHBIA IUPPOBON pecypc «PyKOHT» - MeKOTpacieBas dJIeKTpoHHast OnbaroTeka Ha 0aze
texnojoruu Konrekcrym (http://rucont.ru/);

- JJIEKTPOHHOM OmbnuoTexu PervonanbHOro mnoprana odpazoBarenbHOro coodmectsa OpeHOypKbs
(http://www.orenport.ru/);

- HaygHO# Onbmuorexn OpeHOyprekoro rocyaapcTeennoro yausepcurera (http://artlib.osu.ru) .

- «OTtkpbITOE 00pa3oBanue», Karamor kypcoB: «OCHOBBI METPOJIOTHH, CTAHAAPTU3ALUS U OIICHKA
cootBercTBus» (https://openedu.ru/course/);

- «YuauBepcapuymy», Kypcest: «@usukay (https://universarium.org/catalog);

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

- Tlomomuuk mnpeanpuHUMaTenss B cdepe CTaHAAPTU3ALUH, METPOJOTHH W  CepTU(UKAIUH
(http://www.pompred.ru/);

- ToBapoBesenue u sxcreptusa ToBapos (http://www.znaytovar.ru/);

- [epBeIit moptain o ceprudukaruu aunensuposanuu CPO (http://www.certy.ru/);

- Ceprudukanus W CTaHIapTH3alKs B PoccMM - HEKOMMEpUYECKHMH WH(POPMAIMOHHBIA CaiT
(http://www.rosstandart.ru);

- Metponorus. Merposoruueckoe obecrniedenue npousBoctaa (http://www.metrob.ru/);

- CipaBouHHK 10 cepTuduKaimu, cranaaptusanuu u merposoruu (http://tso.su/);

- AHO «Mexperuonanbhsiii Llentp Kauectray (http://stroyinf.ru/);

- Caiit o menexkMenTe kauectsa (http://quality.eup.ru/);

- Xypnan «KoHTpossHO-U3MepHTeNbHbIE TPUOOpPHI U cucteMbl» (http://www.Kipis.ru/);

- Caiit ®enepanbHOTo areHTCTBA M0 TEXHUUECKOMY peryaupoBanuio. http://www.gost.ru.

5.5 TIporpammHoe obGecnedeHue, npodeccuoHAIbHbIe 0a3bl JAHHBIX M HHGOPMAIMOHHbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX MH(OPMAITMOHHBIX TEXHOJIOT Ui

1. OnepanuonHnas cucrema - Microsoft Windows.
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2. Tlaker HactonpHBIX mpumokenuit - Microsoft Office (Word, Excel, PowerPoint, OneNote, Out-
look, Publisher, Access).

3. BecrutatHoe cpenctBo mpocMotpa daitnos PDF - Adobe Reader.

4. CBobOoaHbIH (haiioBeIii apxuBarop - 7-Zip.

5. Texnopma / JIokyMeHT [DIEKTpOHHBIH pecypc] : [cucTeMa mporpamMMHBIX MpoaykToB] / OO0
I'nocuc-Cepsuc, ®bY KB® Untepcrangapt. — Bepcus 1.11.36. — DnektpoH. aaH. u nporp. — [MockBa;
Cankr-IlerepOypr], [1999-2013]. — Pexum nocrymna: B okanbHOM cetr OI'Y.

6. KoncynpranT Ilmroc [DnekTpoHHBIA pecypc] : cupaBouHo-TipaBoBas cuctema / Kommanus Kon-
cynbtadT I[lmoc. — DnektpoH. gaH. — Mockga, [1992— 2018]. — Pexum gocryna: B nokansHOU cetu OI'Y
\\fileserverI\!CONSULT\cons.exe.

7. TapanT [DneKkTpoHHBIN pecypce] : cipaBoyHO-TipaBoBast cuctema / HIIII I'apant-CepBuc. — Dnek-
TpoH. gaH. — Mocksa, [1990-2018].— Pexum nocryma: \\fileserverl\GarantClient\garant.exe B JoKalbHOM
cetu OI'Y.

8. 3akonomarenbcTBOo Poccun [DnekTpoHHBIN pecypc] : mHGOPMAIMOHHO-TIpaBOBas cucrema. — Pe-
®uM goctyna: http://pravo.fso.gov.ru/ips/, B mokansHoii cetu OI'Y.

9. Association for Computing Machinery DigitalLibrary [DnekTpoHHbIii pecypc]: 0a3a ITaHHBIX. —
Pexxum noctyna: https://dl.acm.org/contents_dl.cfm, B mokansHo# cetn OI'Y.

10. SCOPUS [Dnextponnslii pecypc] : pedeparuBHas 6a3a nannbix / komnanus Elsevier. — Pexxum
nocryma: https://www.scopus.com/, B jokansHO cetu OI'Y.

11. Springer [OnexTpoHHBIH pecypc| : 0a3a JaHHBIX HAYYHBIX KHUT, KYPHAJIOB, CIPABOYHBIX MaTe-
puasioB / kommanus Springer Customer Service Center GmbH. — Pexxum moctyna: https://link.springer.com/,
B JIoKanbHOM cetn OI'Y.

12. Web of Science [Dnektponnslii pecypc]: pedeparuBnas 6a3a manubix / kommanus Clarivate
Analytics. — Pexxum noctyma: http://apps.webofknowledge.com/, B mokanbhoit cetu OI'Y.

6 MaTepI/laﬂbHO'TeXHI/I'IQCKOC o0ecrneyeHue AUCHHUIIIMHBI

VYuebHble ayAUTOPUM JUIsI IPOBEJCHUS 3aHATUH JIEKIIMOHHOTO TUIIA, CEMMHAPCKOI0 THIA, JJIs IpOBe-
J€HUS TPYIIIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTALUMMN, TEKYIIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalluH.

AyIuTOpUM OCHAILEHBI KOMIUIEKTaMH YYEHUUYECKONH MeOen, TEXHUUECKUMH CpeAcTBaMu 00ydeHus,
CIy>KalllUMU JUIsl IPEJCTaBIeHUs] yueOHOM MH(opManuu O0ibIIoi ayauTopuu (MyJIbTUMEIUWHBIN MPOEK-
TOp, 10CKa, SKPaH).

[Tomerienue st caMOCTOSATEIBHOM PabOTHI O0YYaIOIIUXCS OCHAIEHBI KOMIBIOTEPHON TEXHUKOU
nojkaou€HHOW K cetn "HHTepHer" u obecnedeHuMeM JOCTyHa B 3JIEKTPOHHYIO HH(GOpPMaIMOHHO-
oOpazoBarenbHyto cpeny OI'Y.

JlaGopaTopusi TEXHUYECKUX U3MEPEHUH 000py0BaHa Ja00paTOPHBIMU CTEHJIaMH U YCTAaHOBKAMHU:

MCH 1 — Meronpl u3MepeHns TMHEWHbBIX BEJTUYNH;

MCH 2 — MeTtonbl U3MEPEHNs YIIIOBBIX BEJIUYHH;

MCH 3 — Metonbl U3MEpEHUs AIEKTPUIECKUX BEITUYNH;

MCH 4 — Metonbl U3MEpEHNs JaBJICHNUS;

MCHU 5 — Metonbl u3MepeHus TeMIEpaTyphl;

MCH 6 — Metoasl u3MepeHHs 4YaCTOTHI.
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