Muno6pHayku Poccun

®denepanbHOE rOCyIapCTBEHHOE OI0JKETHOE 00pPa30BaTEIbHOE YUPEKICHUE

BBICITIETO 00pa3oBaHUs
«OpeHn0yprckmuii rocyiapcTBeHHBIH YHHBEPCUTET»

Kadenpa merponoruu, cranaapTu3auuu 1 cepTuUKaIIH

PABOYAS ITPOT'PAMMA
JIACHTUTUIMHBI

«b1.J1.B.9 Memoovl u cpedcmeaa usmepenuil, UCNbIMAHUL U KOHMPOI»

YpoBeHb BhICIIEro 00pa3zoBaHus
BAKAJIABPUAT

HanpaBneHHe IIOArOTOBKH

27.03.02 Ynpasrenue kauecmseom
(KOl 1 HAMMEHOBAHHUE HAIIPABJICHHUS [TOJIrOTOBKH )

Ynpasnenue kauecmeom 6 coyuanbHblx u I’IDOLBGOOCWZGQHHO'me)CHOJZOZI/lLIGCKHX cucmemax

(HaMMeHOBaHKE HAMPABICHHOCTH (PO IIs) 00pa30BaTEILHON MPOrPAMMBbI)

KBanudukamus
baxanasp

dopma o0yueHus
Qunas

I'ong Habopa 2024

2166652



PaGouass nporpamma mucuuiummesl «b1./[B.9 Memoovr u cpeocmea usmepexui, ucnelmauuu u
KOHMPpOS» PacCCMOTPEHA M yTBEPIKJIeHA Ha 3acelaHuH Kadeapbl

Kadeapa METpOJIOrHH, CTaHAAPTH3AMH 1 cepTu(hUKAIIUU
HaumeHosarue kageopul

npotokon Ne 07 ot "19" ghespans 2024 1.

3aBeayrommit kadeapoit %/
Kadeapa MeTpoIoriny, CTaHAapTU3aNK U cepTUGUKALIUH 14 JL.H. Tpetbsik
HaumeHosanue kagheopvl Yoonuce pacuugposxa noonucu
Henonnumenu:
JloneHT A.C. BonbHoB
00/1HCHOCMb onuch pacwugposka noonucu
00NHCHOCMb noonucs pacuugposka noonucu
COI''TACOBAHO:
Hpe)ICCIIaTCJ]b MeTOIIPI‘-ICCKOﬁ KOMHUCCHH 10 HAITPABJICHUIO IOATOTOBK
27.03.02 YnpaBieHue Ka4yecTBOM : , JL.H. Tpetbsix
KOO HaumeHosaHue UYHAS NOONUCH pacwugposka noonucu

3aBeayromuii otaenom popmupoBanus poHIa U HaydHOH 00pabo YMEHTOB

H.H. buranuesa
nudHasn pacuughposxa noonucu
V0JIHOMOYEHHBIH 110 KauecTBY (hakysibTera //
P.X. XacaHoB

ﬂwaﬂ noonucs pacuugposka noonucu

Ne perucrpanuun

© BomabnaoB A.C., 2024
©0rvy, 2024



1 Ilean u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Ilesan (mem) OCBOCHUS JAUCIUILIMHBL (DOPMUPOBAHHUE 3HAHHH COBPEMEHHBIX MPUHIUIIOB, METOIOB
U CPEJICTB U3MEPEHUI (PU3MUECKUX BEIHUYUH, & TAK)KE OCOOCHHOCTEH MPOBEICHUS H3MEPEHHIA TTPU KOHTPOJIC
TEXHOJIOTUYECKUX TporieccoB. OCHOBY TUCIMILIMHBI COCTABJISIIOT METOJbI MPHUKIATHOW METPOJIOTHU U
W3yUYEHHE YCTPONCTBA PA3IMYHBIX CPEJCTB U3MEPEHUM, HCITBITAHUI U KOHTPOJIS IO 00J1aCcTsIM U3MEPEHHIA.

3amaun:

— YCBOUTH OCHOBBI aHaJIM3a M BHIOOpA MPUHITUIIOB W METOJIOB MU3MEPEHUH, KOHTPOJIS U UCIIBITAHHUIA
(U3HYECKUX BEIUYNH;

— NMPUOOPECTH yMEHUS W HABBIKM H3MEPEHHA, KOHTPOJS W HCIBITAHUH Pa3IMYHBIX TapamMeTpOB
TPOTYKITHH;

— OBJAJETh METOJaMU HM3MEPEHHI, KOHTPOJS W HCIBITaHWH B cdepe MPOHM3BOJCTBA KadyecTBa

MPOAYKIIMHU Ha BCCX CTAAUAX €0 U3TrOTOBJICHHA.

2 MecTo JTUCUMILIIMHBI B CTPYKTYpPe 00pa30BaTe/IbHO NPOrpaMMbl

JucuuriauHa OTHOCUTCS K 00s3aTeNbHBIM JUCHUILIMHAM (MOJYJISIM) BapuaTUBHOW YacTu Ojoka /|
«lucuumivHel (MOIYIIN)»

[IpepexBusuthl nucturuiunbl: b1./[.b.14 @uszuxa, B1.J[.b.19 @usuueckue 0CHOBbI u3MepeHut u
smanonvl, 51./].B.6 Keanumempus, 51./[.B.8 Memponocus

[ToctpexBu3uThl qucuutuinHbl: b1./].B. 10 Cepmugpurayuonnvie ucnvimanus u KOHMpoJib Ka4ecmasd

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs M0 TUCHUIINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH HaA (I)OpMI/IpOBaHI/IC CJICAYIOIIUX PE3YJIbTAaTOB O6y‘IeHI/I${

Kox u Kox u HaumenoBanue
HauMEHOBaHUE WHIUKAaTOpa [Inanupyembie pe3ynbTaThl 00YUSHUS IO TUCIUILIAHE,
dbopMupyeMbIX JIOCTVKEHMS XapakTepu3yoIne Tamnbl GOPMUPOBAHUS KOMITETEHITHIHA
KOMIIETEHIIUH KOMIIETEHI[NHA
IIK*-1 Criocoben [IK*-1-B-4 3Harn:
OCYUIECTBIISATh Hcnonb3yeT cpeAcTBa (— OCHOBHBIC TOHSTHS M TEPMHHBI B 00JIaCTH METOAOB U

KOHTPOJIb Ka4€CTBa
MMPpOAYKIIMH HA BCCX
cragusax
MMPONU3BOJACTBECHHOT'O
mponecca

W3MEpPEHUN ISt
MIPOBEACHUS
KOHTPOJIS
XapaKTePUCTHK
MOCTYMAOLINX
MaTepHaloB, CHIPHS,
noiy(habpuKaToB U
KOMIUIEKTYOIITIX
u3aenni

CPENCTB U3MEPEHUN, UCIIBITAHUN U KOHTPOJIS;
— 3akoHojarenbcTBO P® 1o BompocaM oOecreueHHs
€AMHCTBA U3MEPEHUH;

—  TPUHIUMOBL  HU3MEpEeHUH  (QU3NYECKHMX  BEIUYHH,
CTPYKTypHBIE (pyHKIIMOHATBHBIE, MeXaHHYECKHE,
ONTHUYECKHUE U T. [1.);

— Ha3HaueHWE, KOHCTPYKUHIO U TPHUHIMI ACHCTBUS
TUTIOBBIX CPEACTB H3MEPECHUH.

Ymern:

— TMPUMEHATh  (PU3UKO-MATEMATHYECKHE METONBI  JUIS

peleHuss MPaKTUYeCKHX 3a7ad B 00JacTH METOJIOB U
CPEICTB U3MEPEHUI U KOHTPOJIS;

— IPUMEHATH BEPOATHOCTHO-CTATUCTUYECKUN IOAXOL K
OIIEHKE TOYHOCTH U3MEPEHMM, UCTIBITAHUN U KOHTPOJIS;

— TpaBUJIBHO BbIOMpAaTh W  HUCHOJB30BATH CPEJCTBA
U3MEPEHUM U1l TPOBEIEHHS KOHTPOJI XapaKTEPHUCTHK
MOCTYMAIONIMX MaTepHalloB, ChIpbs, MONy(hadpUKaToB u
KOMIUIEKTYIOIINX U3JIETUH.

Baanersb:
— HAaBBIKaMH HpI/IMeHeHI/IH OCHOBHBIX (1)I/ISI/ILIeCKI/IX 3aKOHOB B
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Koxn
HAaMCHOBaHHUE
bopMHupyeMBIX
KOMIICTCHITUH

Kon n HaumeHoBanue
WHJIUKaTOpa
JIOCTHKCHHUS

KOMIICTCHIINN

[Tnanupyemble pe3yabTaTbl 00yUeHHs 110 TUCIHUILUIMHE,
XapakTepu3yroIue 3Tanbl GOPMUPOBAHUS KOMIIETCHIIUN

NPAaKTUYECKUX 3a/adax Npo(ecCHOHANBHON IesaTelnbHOCTH
CBA3aHHBIX C IPHUHLMIIOM JAECUCTBUS TEXHUYECKUX CPE/ICTB
W3MEPEHHI;

— IHpaBUJaMH BbIOOpa METOAOB M CPEACTB W3MEPEHHUH,
npaBuiIaMd  oOpabOTKM — PE3ylbTaTOB  H3MEPEHUH |
OLICHMBAHMSI IOIPEUIHOCTEN C yUETOM OCHOBHBIX TPeOOBaHUM
nH(popMaIrMoOHHOM 0€3011aCHOCTH;

— HaBBIKAMH DPa3pabOTKU JIOKAIBHBIX IOBEPOYHBIX CXEM,
IIPOBE/ICHUS MOBEPKU, KaIMOPOBKH, IOCTUPOBKU U PEMOHTA
CPENCTB U3MEPEHUM;

— HaBbIKaMU O(OpPMIJIEHUS JOKYMEHTALMH [0 pe3yjbTaTam
KOHTPOJISI U MCIBITaHUH, 00paOOTKM NAHHBIX, MOJYYEHHBIX
IIPYU UCIIBITAHUSAX,

— HaBBIKAMHU B OOJIACTH METPOJIOTMYECKOr0 OOecreyeHus: Ha
IIPEIITPHUATHH.

ITK*-3 Crocoben
OCYIIECTBIIATh
paboTHI IO
YIIPABJICHUIO
KauyeCTBOM
IIPOIIECCOB
MIPOM3BOJICTBA
POIYKIUHU U
OKa3aHHs yCIyT

[1K*-3-B-4
[Ipumensier MeToIbI U
CpelcTBa U3MEPEHUN,
HUCIBITAaHUN U
KOHTPOJIA

3HaTh:

— KIaccu(UKALUI0 H3MEpPEeHHH 10 BHUAAM H3MEPEHHUH,
METO/BI U3MEPEHUM, UCTIBITAHUN U KOHTPOJIS;

— KJIacCU(HKALMIO CPEICTB H3MEPEHUH, UCHBITAaHUH U
KOHTPOJIS 110 12 001acTsM U3MepeHHiA.

— ocHoBHble craHnaptel u HJ[ Ha meTomsl u cpencrsa

U3MEPEHU;
— MeTposioruyeckue xapakrepuctuku (MX) cpencts
U3MEPEHU;
— OCHOBBl TEOpUU NOTPEIIHOCTH HU3MEPEHUM, BHIBI

norpenrHocte, cpencrea usmepennit (CU), ucnpitanuii u
KOHTPOJIS;

— NPUHIUIBI ICUCTBHUS TEXHUYECKUX CPEJICTB UBMEPEHUN;
— TMpaBWJa BBIOOpa METOJOB M CPEICTB HU3MEPEHHIA,

mpaBuia  oOpabOTKM  pe3yJbTaTOB  W3MEPEHUH U
OIICHUBAHMUSI TOTPEIITHOCTEH.
Ymerh:

— pas3pabarbIBaTh CTaHAAPTHI U HOPMATHUBHBIE JOKYMEHTBI
Ha CU;

— OCYLIECTBIATH KOHTPOJIb 3a IEPUOAUYHOCTBIO U
IIPaBUJILHOCTBIO MTPOBEACHUS ITOBEPOK CPEICTB U3MEPEHUN,
3a cobmofeHueM craHpaproB u apyroid HJl B cdepe
WU3MEPEHMM, UCTIBITAHUN U KOHTPOJIS.

Baajgern:

— HaBbBIKAMM AaHAJIW3a HOPMATHBHOW JOKYMEHTalud B
o0nactd MpodecCHOHANBHON 1eATENTbHOCTH, IOJATOTOBKH
IIPOU3BOJCTBA, NPOAYKIHM M OKa3bIBAEMBIX YCIYyI K
cepTU(UKALMH, YIIPABIEHUS Ka4eCTBOM MPOAYKLIUU U YCIYT
yepes3 CpesicTBa U3MEPEHNN U KOHTPOJIS;

— HaBBIKAMM IIPUMEHEHMsSI METOJOB U CPEICTB U3MEPEHH,
WCIIBITAHUN W KOHTPOJA JUIsl YHPABJICHHS KadeCTBOM
IIPOLIECCOB NPOU3BOJICTBA ITPOIYKLIUH U OKA3aHUS YCIIYT.




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI

4.1 CTpyKTypa IMCHUATINHBI

OO0mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 7 3a4E€THBIX eMHMUIL (252 akaIeMUUECKUX Yaca).

TpynoeMKoCTb,
Bun paboTst aKaJIeMUYECKHUX YacOB
5 cemecTp 6 cemecTp BCETO
OO0masi Tpy10€MKOCTh 144 108 252
KonrakTHasi pa6ora: 35,25 35,25 70,5
Jlextmu (JI) 18 18 36
[Tpaxtrueckue 3ansatus (I113) 16 16 32
Koncynpranuu 1 1 2
[TpomMexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTe/ibHas1 padoTa: 108,75 72,75 181,5
- HanucaHnue peghepama (P); + +
- camono02omogka (npopabomrxa u nogmopenue 1eKYyuoOHHO20
Mamepuana u Mamepuaia y4eoHuKo8 u y4eOHvix nocooutl,
- Uzyuenue pazoeinos Kypca 8 cucmeme 3J1eKmpOHHO20
00yueHus;
- N10020MOBKA K NPAKMUYECKUM 3AHAMUIM,
- N0020MOBKA K PYOEHCHOMY KOHMPOIO)
Buja uToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, IK3aMeH IK3aMeH
Au(ppepeHupoOBaAHHbIN 3a4eT)
Paznensl AMCUUIIINHBL, H3y4aeMbIe B 5 ceMecTpe
KomnnuectBo yacos
Ne HaunmenoBanue pasnenos ayuropHad BHEAy/l.
paszzena BCETo abota
T 13 | 1P pabota
1 OO0mIure cBeACHUS 0 METOJIaX, CPEACTBAX 14 4 i i 10
M3MEPEHMI, UCTIBITAHUN U KOHTPOJIS
2 MeTo/bI U CpeJICTBA U3MEPCHHIA 24 2 - - 22
3 MeTozbl U CpelicTBa KOHTPOJIS 24 2 - - 22
4 MeTo/1bl U CpeJICTBA UCTIBITAHUI 24 2 - - 22
5 [TpuHIMIIBI BBIOOpA CPEACTB U3MEPEHUMN, UCTIHITA- 24 4 i i 20
HUH ¥ KOHTPOJIS
6 M3MepeHnst reOMETPUYECKUX BETNYHH 34 4 |16 | - 14
Wroro: 144 18 | 16 110
Paznensl AUCHUIUIMHEL, U3y4aeMble B 6 cemecTpe
KonnyectBo yacoB
Ne HanmeHnoBanue pa3nenon ayrTopHad BHEAy/I.
paszznena BCETO abota
T 13 | 1P pabota
7 W3mepenust MexaHWn4eCKUX BEJTMYUH 12 2 4 - 6
5 W3mepenus mapamMeTpoB MOTOKA, pacXoia, ypoBHS, 12 9 4 i 6
o0beEMa BELIECTB
9 M3MmepeHus 1aBieHus, BAKYYMHBIE H3MEPEHUs 12 2 4 - 6
10 W3mepeHust BpeMeHU U 4aCTOThI 10 2 - - 8




11 Tennodusnueckne u TeMIepaTypHbIe U3MEPECHHS 12 2 4 - 6

I/I3MepeHI/I$I 3JI€KTpI/I‘-ICCKI/IX N MAariuTHBIX
12 BEIIUYMH, PATUOTEXHUUECKHUE U 10 2 - - 8
pPaIOdIIEKTPOHHBIE H3MEPEHUS

H3mepenus: Gpu3nKo-XUMHUYECKOTO COCTaBa U

13 . 10 2 - - 8
CBOWCTB BEIIECTB
14 Onrtuko-pu3nyecKne u3MEpPeHMs 10 2 - - 8
15 M3MepeHns akyCTUYECKUX BEJTMYHMH 10 1 - - 9
16 I/ISMepeHI/IU}I XapaKTEPUCTHK HOHH3HPYIOIIUX 10 1 i i 9
U3JTYYECHUHN U SJEPHBIX KOHCTAHT
Utoro: 108 18 | 16 74
Bcero: 252 36 | 32 184

4.2 ConepxxaHue pa3/iesioB AUCHUNIHHBI

Pazgea 1. O0mue cBeieHnsi 0 MeTOAaX, CPEACTBAX U3MEPEHHUI, HCTILITAHNUI U KOHTPOJISA

Benenue B nucuuiuivgy. Llenu u 3agaun kypea. CTpykTypa Kypca, MECTO U pOJib B IIOATOTOBKE HMH-
KEHepa-MeTpoJIora, CBs3b C APYTMMHU AUCUUILTHHAM. MHOroo6pasue u3mMepuTenbHbIX 3a1ad. O0o0meHHas
CTPYKTypHasi cxeMa Ipu usMmepeHusx. IIoHsITHS cpelcTB M3MepeHH, UCIBITAHUA U KOHTpousid. OOuiee u
pasinuue B MPoIeccax «U3MEPEHUEY, «UCIIBITAHUE» U «KOHTPOJIbY. POJIb CpeCcTB M3MEPEHHH, HCTIBITAHUN U
KOHTpOJI)I B ITOBBINICHUH KAQ4YCCTBA HpOI[yKIII/II/I, yCJIyF u HpOI/IBBOIICTBa.

Pa3nes 2. Metoabl u cpeicTBa M3MepeHMit

Mertonbl uzmepenuil. Knaccudukanus cpecTs U3MEpeHHl 10 OCHOBHBIM NMPU3HAKaM: TUILY, METpO-
JIOTHYECKOMY Ha3HAYEHUI0, KOHCTPYKTUBHOMY MCIIOJIHEHHUIO, BUIAM U ob0macTsaM u3meperuid. O0o0meHHast
CTPYKTypHasi CXeMa CpEJCTB U3MEpEHUMN. DIeMEeHThl CTPYKTYPHOI cXeMbl (Mepbl, KOMIIApaTOphl, EpPBUY-
HBIC ¥ BTOPUYHBIE PEOOPA30BATEIH, YCTPOHUCTBA 0OPAOOTKH, MIPEICTABICHHS U PETUCTPAIMK HHPOPMALINH,
KaHaJbl CBSI3U, BCIIOMOTaTeNIbHbIE 3JIEMEHTHI). XapaKTepUCTUKH IpeoOdpazoBaHus sneMeHToB. Kiaccuduka-
ausga MCETPOJIOTHYCCKUX CBOMCTB CpCaAcCTB 1/13MepeH1/1171. Texanueckne u MCTPOJIOTHYCCKUC XapPaKTCPHUCTUKU
cpeactB u3MepeHuil. KoMmIiekc HOPMUPYEMBIX METPOJIOTMYECKMX XapPaKTEPUCTUK CPEICTB U3MEPEHUil.
MeTtponoruueckue XapakTepUCTHUKU H3MEpPUTENbHBIX INpeoOpa3oBareneil. MeTposioruueckue xapakTepu-
CTMKHM OJHO3HAYHBIX M MHOTO3HAYHBbIX Mep. MeTpolornyeckue XapakTepUCTUKU LU(POBBIX H3MEPHUTENb-
HBIX MpHOOPOB. MeTposornueckue XapaKTepUCTHUKU aHAJIOrOBBIX H3MEpUTENbHBIX MHpubopos. Ilorpem-
HOCTb, HEOTIPE/IETIEHHOCTh M TOUHOCTh Cpe/icTB u3MepeHuid. IloBepka u kanuOpoBKa CpeICTB U3MEPEHUH.

Pa3nes 3. MeToasl U cpeACTBa KOHTPOJIS

CymHOCTh U Ha3HaYeHHE KOHTPOJIsA. JlomycKOBBIH KOHTPOJb KayecTBa. OCHOBHbBIE TEPMUHBI U OIpe-
nenenust. Bugsl konTpons. [Ipuemounslii KoHTposib. BxoaHo#t koHTposb. JledekThl, MpUUUHBI UX MOSIBIIE-
HUS, BIMSHUE Ha paboTocnocoOHOCTh. O0mas XxapakTepUCTHKa BUJOB Hepa3pyllaonero KoHTpoist. Onru-
YECKUE METOJbI Hepa3pyILarouiero KOHTposs. KoHTponas npoHukaronMmy BenecTBaMu. MaroHuTHele METO-
JbI KOHTPOJIs. MeToabl BUXPETOKOBOTO KOHTPOJISl. AKYCTHYECKHE METOBI KOHTPOJIs. PaqnannonHeie meTo-
IIbI KOHTPOJISL. DJIEKTPUUECKHUM, PaINOBOJIHOBON, TETNIOBOM METOIbI KOHTPOJIS.

Paznen 4. MeToabl M cpeicTBa HCNIBITAHUM

O6mue ceneHus 00 ucnbiTaHuax. OCHOBHBIE 337auu ucnblTaHui. Knaccudukanus ucnplTaHui.
Bunsl 1 3a1aun cpeactB ucnbeiTanuil. Mcnbitarensnoe o6opynoBaHue: BUOPO — U yAapHBIE CTEH]IbI; TEPMO-
KaMmepsl U Oapokamepbl. Opranuszanus ucnbiTaHuil. CepTuuKallMOHHBIE UCTIBITAaHUS Tpoxykuuu. IIpo-
rpaMma ¥ METOJUKA UCIIBITAHUMN.

Paznen 5. [IpuHuunbI BbIOOPa cpeicTB U3MepPEeHMil, HCIIBITAHUNA U KOHTPOJIS

[TonroroBka Kk M3MEPEHUSIM U aHAJIU3 MOCTAHOBKU U3MEPHUTENBHOM 3a/1aun: BBIOOp MOJENIN 00beKTa
WIN SIBJICHUS; CO3/1aHUE YCIOBUHN JUIS U3MEPEHUM M KOHTPOJIb UX BBIIOJHEHUS; BBIOOP CPEJCTB M3MEPEHHIt
U MEeTo/la u3MepeHus, Kod(dduirenTa TOUHOCTH; MOTPEUTHOCTH METOJIOB U CPEACTB U3MEPEHUI; YUET CHU-
CTEMaTHUYECKUX MOTPEIHOCTeHl U crnocoObl MX YMEHBUICHHS MPU Pa3InYHbIX METOJaX M3MEpPEHHH DTaribl
paboT 1o BBIOOPY METOAMK U CPEACTB M3MepeHH. DaKTOPhI BIUAIOLINE HA BBIOOP CPEICTB U3MEPEHUN U
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KOHTpOJIs. BEIOOp METOIMK U CpeCTB U3MEPEHUH 110 Ha3HAUEHUIO U 00JacTu npuMeHeHus. Boibop nuamna-
30Ha u3MepeHui. [IpuHIMT BEIOOpA METOJIMK U CPEJICTB U3MEPEHUM 110 TOUHOCTH. [IpuHIIUI BEIOOpa METO-
JIMK ¥ CPEJICTB U3MEPEHUH 10 ObICTPOJCHCTBUIO. YUET YCIOBHM NMpoBeAeHUs n3MepeHuit. [IpuHuums! Be160-
pa cpenctB u3mepenuii. Beiobop CU mo koaddunmenty yrounenus. Betoop CU mo npuniuny 6e30mmoo4-
HOCTH KOHTpOJIs. Beibop CU ¢ yueTom 6€30mmuO0YHOCTH KOHTPOJIS U €ro cTouMocTH. Beidop CU mo TexHu-
KO-?KOHOMHUYECKHUM IMOKA3aTEISIM.

Pa3nen 6. U3mepeHusi reoMeTpuYeCKUX BeJTHYHH

HopmupoBanue merponormdeckux xapakrepuctuk CH reomerpuueckux BenuuuH. KoHIEBble U
LITPUXOBBIE Mepbl JUIMHBL. KanuOpsl 1 ux KoHTposib. HazHaueHue, KOHCTPYKLUs, IPUHLUI JEHCTBUSA YHHU-
BEpCAJIbHBIX HAKJIAIHbIX CPEACTB U3MEPEHUI F€OMETPUUECKUX BEJIMYMH, UX MIOBEPKA (IUTAHT€HUHCTPYMEH-
Thl, MUKPOMETPHUYECKUE U PhIYaKHBIE Cpe/icTBA U3MepeHuit). CpencTBa U3MEPEHUH IIIOCKOIo yria, ux Io-
BepKa (YroJIbHUKH, IPU3MBI, yrioMmepsl). CpeacTBa H3MEpEHH ISt KOHTPOJISE MAaKpO- U MUKPOIIPOUIIS MO-
BEPXHOCTH, UX MoBepka. CpeacTBa U3MEPEHUH MapaMeTpoB pe3bObl U 3yOuaThiX KOJIEC, UX moBepka. OnTu-
KO-MEXaHWYeCKHe MPUOOpPHI U UX MmoBepka. KoopauHaTHRIE MAIIMHBI M UX MTOBEPKA.

Pa3nen 7. U3mepeHust MexaHUYeCKUX BeJIHYHH

W3mepeHus 1 KOHTPOJIb MEXaHHMUYECKUX (PU3NUECKUX BETMUMH. TEepMUHOIOTHS B 001aCTH H3MEPEHUIt
Mmaccbl. O030p METOZI0B M3MEpPEeHMH Macchl (METOJl ABOMHOrO B3BelIMBaHUs (MeTo[] I'aycca), MeTon 3ame-
menust (merox bopna), meron 3amemenus (Mmeron MenzeneeBa)). Kmaccupukanust 1 KpaTtkas xapakTepH-
CTHKA CPEJICTB U3MEpPEHHI Macchl (TUpb, 1a00PaTOPHBIX BECOB, BECOB U BECOBBIX J03aTOPOB aBTOMaTHYe-
CKUX HENPEpbIBHOTO AEHCTBUS, BECOB aBTOMaTUYECKUX JJIsl B3BEIIMBAHUSI TPAHCIIOPTHBIX CPEJCTB B ABUXKE-
HUM ¥ U3MEPEHUS Harpy30K Ha OCH, BECOB BarOHHbIX JUUIsl B3BELIMBAHUS JKEJIE3HOIOPOKHBIX TPAHCHOPTHBIX
CpeACTB B IBMKeHUH). CUCTEMBI Iepeauu €AMHULL MAacChl OT ATAJIOHOB JI0 pab0YMX CPEJICTB U3MEPEHUI.

dusnuecKkue 0OCHOBBI U3MepeHHsl cuilbl. [ ocynapcTBeHHble moBepouHble cxeMbl 1t CU cuitbl U Kpy-
Tamero MomenTa. Jtanonnsie CU cuibl, nx noBepka u kanuOpoBka. Paboune CU cuibl, ux moBepka u Ka-
nuOpoBka. Metoab! uzMepenuil TBEpaocTH. HOpMbl TOUHOCTH M MOBEpKa CPEACTB MU3MEPEHHUH TBEPJOCTH.
®dusnyeckrue OCHOBBI U3MEpPEHUN napameTpoB JABMkeHHs. CpeacTBa U3MEPEHMs TapaMETPOB JIBUKEHUS, UX
MOBEpKa M KaJIMOpOBKa.

Paznen 8. U3Mepenusi napaMeTpoB NOTOKA, Pacxo/a, yPoOBHs, 00beMa BellecTB

O6mue cBenenus 00 u3mMepenuu pacxona. ['ocymnapcrsennsie moBepounsie cxeMbl 1t CU 06bEMHO-
ro u MaccoBoro pacxoza. Kinaccudukanus cpeacrsa uaMepeHuit pacxona. Pacxogomepsl nepeMeHHOro Ie-
peraja JaBJeHUsS B CyKarolieM ycrpoiictBe. CpencTBa U3MEPeHHS Pacxoja XKHUIKOCTEH M ra3oB: pacxojo-
Mepbl TOCTOSIHHOTO Tepenajia JaBieHui (poTaMeTpbl), pacXxoIoMephl IEPEMEHHOT0 YPOBHs (IIeJIeBble pac-
XOZIOMEPHI), AIEKTPOMArHUTHBIE PACXOOMEPHI, PACXO0JI0OMEPHI IEPEMEHHOTO Tepernaja AaBJIeHUs, KapHOIH-
COBBI PACX0JIOMEPbI, BUXPEBBIE PACXOIOMEPHI, KOPPEISIIUOHHBIE PACX0JIOMEPHI, YIBTPa3BYKOBbIE PAacX0/10-
MEpHI, TETIOBBIE PAacX0IOMEPHl. DTAaJOHHBIE YCTAHOBKU ISl TIOBEPKH U KATHOPOBKU PacX0J0MEpOB, CUET-
YHMKOB JKUJKOCTH U Taza. [loBepka u kaanOpoBKa pacxoJ0MepOB U CYETYHKOB. ['ocynapcTBeHHast MOBEpoy-
Has cxema ansa CU oOwvema m Maccel. OOuue cBefeHust o0 u3mepeHun ypoBHs. Knaccugukanus cpencts
u3MepeHuil ypoBHs. HazHauenue, npuHIMN ASHCTBUS, MOBEPKAa BU3YyalbHbIX, TMIPOCTATUYECKUX, MOIJIAB-
KOBBIX, EMKOCTHBIX, PaJIMOBOJHOBBIX U aKyCTUYECKHX YPOBHEMEpOB. DH3MUECKHE OCHOBBI U3MEPEHUS 00b-
eMa ¥ BMeCTUMOCTHU. ['ocyapcTBEeHHbIE TOBEPOUHbIE CXEMBI JUIsl CPEACTB U3MEpEeHUsl 00beMa U BMECTUMO-
ctui. CTeKIISTHHbIE MEpbl BMECTUMOCTH, MX MOBepKa (KaauOpoBKka). MeTananueckue Mepbl BMECTUMOCTH, UX
noBepka (kanubposka). TpaHCIIOpPTHBIE MEpPbl BMECTUMOCTH, UX MOBepKa (kanuOpoBka). [loBepka u kanno-
POBKa pe3epByapoB.

Paznen 9. U3mepenust 1aBieHusi, BAKYyMHbIe H3MepeHUsI

ObecnieueHne equHCTBA M3MepeHHU naBieHus. OCHOBHBIE THIIBI MAaHOMETPOB: XHUJAKOCTHBIE MaHO-
BaKyyMMETpBI, I'PY30IOPLUIHEBBIE MAHOMETPBI, MAHOMETPHI C YIPYTMMU UYyBCTBUTEIBHBIMH JJIEMEHTAMHU.
W3mepuTtenbHble TpeoOpa3oBaTey, 3aJaTYUKU U KaTuOpaTopsl AaBiieHUs. MeTOIMKHU TTOBEPKU CPEICTB U3-
MepeHUH aaBiieHus. [I[puMeHeHne CTEHI0B U yCTaHOBOK JUISl U3MEPEHUS JaBJIEHHs. JTAaJIOHHOE U MOBEPOY-
HOoe obopynoBaHue i noBepku U KanuOpoBku CU pasnenus. ['ocynapcTBeHHas moBepoyHasl cxema st
CH naBnenus.



Pa3nen 10. U3mepeHusi BpeMeHH M YaCTOTHI

OOnactu u3MepeHHs] BpeMeHU. BenuuuHbl, €AMHUIBI M ATAJOHBI BPEMEHH, CHCTEMbl M3MEPEHMS
Bpemenu. [Ipubopsl n3mepenus Bpemenu. Kiaccudukanus metonoB usmepenus yactorsl. Kiaccudpukanms
CPEACTB U3MEPEHUsI YacCTOThl. DJIEKTPOHHO-CUETHBIE YacTOTOMEphl. Pe3oHaHCHBIE yacToTOMephl. I'erepo-
IUHHBIE YacToToMepbl. KoHnaeHcaTopHble yactoroMepsl. BuOpannonHble (S3bIYKOBBIE) YaCTOTOMEPHI. AHA-
JIOTOBBIE CTpPEJIOYHbIe YacToTOMephl. [Ipumenenune ocruuiorpagos.

Pa3nen 11. Tensiopusudeckne U TeMnepaTypHblie H3MepeHust

OCHOBBI TEPMOMETPUHU: TEMIIEPATYPA, TEIUIOBOM I'PaIMEHT; IEPEHOC TEINIOBOM SHEPTUU: KOJIUYECTBO
TEIUIOTHI, TEIUIOBOM MOTOK, K03 (PULIMEHT Terionepeaadd u T. I1.; TEIIOPU3NYECKUE CBOWCTBA BEUIECTB U
MaTepHaJioB: TEIUIONPOBOAHOCTh, TEINIOEMKOCTh U T. m. OOmuMe cBeJeHHs 00 M3MEPEHUH TEeMIIEpaTypBhl.
TemneparypHubie mkanbl. MexayHapoaHas temnepatypHas mkaia MTHI-90. ['ocynapcTBeHHast moBepou-
Has cxema s CU Temmneparypsl. Knaccudukanus cpencTB u3MepeHus: TeMreparypbl. MeTo sl u3MepeHHs
temreparyp B uHxkeHepHoMm obopyaoBanuu (QKCT, TepmoanekTponpeodpazoBaTesid, TEPMOMETPHI COMPO-
TUBJICHUS, BTOPUYHBIE TIPUOOpBI TepMOMETpUN). BomroMerpuueckne U JUIaTOMETPUUECKHE TEPMOMETPBI.
Haznauenue, npuHuun neiicTBus, moBepka. AHaJIOrOBble, IU(PPOBbIE TPUOOPHI U U3MEPUTENIbHbBIE TPeodpa-
30BaTeny TeMiepatypsl. Temnocuerunku. HazHauenue, mpuHIMI ASHCTBUS OECKOHTAKTHBIX CPEACTBA U3MeE-
pEeHUS TeMIepaTypbl. DTaJOHHOE U MOBEPOYHOE 00OpYyIOBAaHUE Ui TOBEPKH U KAIUOPOBKH CPENICTB U3Me-
peHuil remrneparypsl. ['ocynapcTBenHas nosepouHas cxema 1 CU tremmneparypsl.

Paznen 12. U3mepeHus 31eKTPHYECKUX M MATHUTHBIX BeIM4MH. Pagnorexunyeckue u paauo-
3JIeKTPOHHBbIE U3MepPeHus

OcHOBBI OOecIieueHus1 AMHCTBA U3MEPEHUH 2JIEKTPUYECKUX U MarHUTHBIX BeIMUYUH. ['ocynapcTBeH-
Hasi cucreMa oOecleyeHus €IMHCTBAa HU3MepeHui. MeTpoloruuyeckue OCHOBBI TOBEPKH M KaMOpOBKU
CPEACTB 3JIEKTPUUECKUX u3MepeHuil. Haznauenue, KOHCTPYKIMSL, IPUHLIUI JSHCTBUS aMIIEpPMETPOB, BOJIBT-
METpPOB, BATTMETPOB, BAPMETPOB, OMMETPOB, CUETUYMKOB IEKTPUUECKON S3HEPTUU, MOCTOB MOCTOSIHHOT'O TO-
Ka, IOTEHIIMOMETPOB MOCTOSIHHOI O ToKa. [loBepka u kanubpoBka npubOPOB NPSIMOro JEHCTBUS U IPUOOPOB
cpaBHeHus. [ToBepka n kanmuOpPOBKa U3MEPUTENILHBIX IIPE0Opa3oBaTeNel U MEpP ANEKTPUUECKUX BETUUYMH.

OcHOBBl ~ oOecrieyeHHs] €IUHCTBA PAJUOTEXHUYECKUX U PAJUOAICKTPOHHBIX  H3MEpPEHUil.
l'ocynapcTBeHHas cucremMa oOecreueHusl eUHCTBA PaJMOTEXHUYECKUX U PAaTUO3IEKTPOHHBIX W3MEpPEHUH.
Metponoruueckue OCHOBbI IOBEPKM M  KaIMOPOBKM CpPEACTB  PAJUOTEXHUYECKHX  HM3MEPEHHM.
W3mepuTenbHblE T€HEpAaTOpbl MMITYJIbCHBIX CUTHAJIOB, WX IIOBEepKa M KaiuOpoBka. HuzkouacToTHbIE
M3MEpUTENbHBIE TeHEePaToOphl, X MOBepKa U KannopoBka. CpeacTBa M3MEpEHUH HaNpsHKeHUH, UX TIOBepKa U
kanmuOpoBka. CpeJcTBa U3MEPEHHI 4acTOThl, MHTEPBAJIOB BPEMEHHM, UX IMOBEpka U KanuOposka. Cpeacrsa
U3MEepEeHul nmapaMeTpoB (GOpPMbI CUTHAJIOB, UX NIOBEpKa U KaTMOPOBKa.

Paznen 13. U3mepenusi Gu3MKO-XMMHYECKOI0 COCTABA M CBOICTB BelIeCTB

OcHOBBI (PU3UKO-XUMHUYECKOTO COCTaBa U CBOMCTB BemiecTB. Kimaccudukarus cpeacTa aHaimus3a co-
CTaBa M KOHLIEHTpaIMi ra3oB (0ObEMHBIE XUMHUYECKHE, TEIUIOBbIE, MAarHUTHBIC, ONTHYECKUE, XEMUIIOC-
LIEHTHBIE razoaHaan3aTopbl). PU3NKO-XUMHUUECKHE METOAbl aHanu3a. Kinaccudukanus METoI0B U CPENCTB
M3MEepeHui (PU3NKO-XMMHUYECKOI0 cocTaBa U cBoicTB BemiecTB. dotomerpus. CriekTpodoToMeTpHsi B BU-
mumort 1 YO u UK obnactsax cnektpa. MosekyinspHas CeKTpPOCKONHs. ATOMHO-3MHUCCUOHHAS. U @TOMHO-
a0COpOLIMOHHAS CIIEKTPOMETPHSL. DIEKTPOXUMUYECKHE METO/Ibl aHAIN3a (BCIIOMOTaTeNbHbIE U U3MEPHUTENb-
HbIE€ 3JIEKTpoJibl, pH-MeTpbl, HOHOMEPBI, KOHAYKTOMETPBI. XpomMaTorpadguueckre MeTobl aHanu3a. Buabl
Xxpomarorpaduu: razoBas, *KMJIKOCTHasi, HOHHass XxpoMmaTorpadus. ['azoBas xpomarorpadus. OCHOBEI METO-
na. O0opynoBanue, matepuaisl. O6nacTs npuMeHeHus. BoicokoaddexTuBHas KUIAKOCTHAS XpoMaTorpadus
(B2XKX). OcHoBbl MeTona. BOXKX- obopynoBanue. Obnactu npumeHenus. Monnas xpomatorpadus. [o-
CTOMHCTBA U orpanuyeHusi Merosia. OcHoBbl MeToAa. OOIacTh MPUMEHEHUS METOJa IPHU aHallu3e KaTHOHOB
U aHuOHOB. OCOOEHHOCTH MPOOOMOATOTOBKH MPHU pPEANTU3ALMU HHCTPYMEHTAIBHBIX METOJOB AaHaJH3a.
CpenctBa u3MepeHuil BIaxxHOCTH (TUTPOMETPHI, BIarOMeEpHI).

Pa3nen 14. OnTnyeckue u oNnTUKO-GU3NYECKHEe U3MEPEHHU S

OCHOBHBIE TTOJIOKEHUS YPHEPTeTHUECKOW (POTOMETPUHU U CBETOTEXHUKU. MeTO/1bl BBIITOJHEHHS U3Me-
PEHUSI OCHOBHBIX IMApaMETPOB U XapaKTEPUCTUK ONTUYECKOTO M3Iy4eHHs. MeTpoJornyeckie u aHaluTuye-
CKHE OCHOBBI ONTHKO-(U3NIECKUX METO10B. OCOOEHHOCTH ONTHUKO-(PU3NUECKUX U3MEPEHUN peaTbHbIX 00b-
€KTOB. AHAJUTHYECKUE M METPOJOTHYECKHE XapaKTEPUCTHKU CPEACTB ONTHKO-(PU3NYECKUX H3MEPEHHI.
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[Tpubopsl 111 U3MEPEHU ONTUYECKON TIOTHOCTH. [IprOOPHI TIOMUHECIIEHTHOTO aHaIN3a, UX MOBEPKa U
KaMOpOBKA.

Pa3nen 15. Buopoakycrudyeckune usmMepeHust

ObecnieueHne eAMHCTBA B aKyCTUKE M BUOpoakycTuke. Lllkanbsl u3MepeHuii, 1X BOCIIPOU3BEACHUE U
nepenada B akycTuke U BuOpoakycrtuke. [IpeoOpasoBarenu u u3mMepuTenbHble MPHOOPH Ha UX ocHOBE. Pa-
Ooune cpeacTBa Ui U3MEPEHUH B aKyCTUKE U BUOpOaKycTUKe. MeTo/Ibl U CpeCTBa MOBEPKU U KATMOPOBKH
CPEIICTB U3MEPEHHH B aKyCTHKE U BUOpoaKycTuke. Ou3ndyeckne OCHOBBI TEOPUH MEXaHHYECKUX KOJICOAHUH.
Bubpomerpsl u u3MepHTeNbHBIE NpeoOpa3oBarenu BuOpanuu W ynapa. I[loBepounbsie BUOpAlMOHHBIE U
yJIapHble YCTaHOBKH. VcmpiTarenbHble BUOPAMOHHbBIE U yAapHbIe ycTaHOBKH. [loBepka m xammOpoBka u3-
MEpUTENBHBIX IpeoOpa3oBaTeneil Bubpanmu u yaapa. [loepka u kanubpoBka BudpomerpoB. ObecnieueHue
eIMHCTBA THUIPOAKYCTHYECKUX M3MEpEeHHHA. MeToabl MOBEPKH U KalnOPOBKH IMIPOAKYCTUYECKUX U3MEpH-
TEJBHBIX MPeoOpazoBaTeei.

Pa3nen 16. U3mepeHusi XapakTepUCTUK HOHU3UPYIOIIMX U3IyYeHUH U S/IEPHBIX KOHCTAHT

ObecrieueHne €IUMHCTBA H3MEPEHUN XapaKTEPUCTUK HOHU3HUPYIOIIUX W3IYYCHUH U SJIEPHBIX
KoHCTaHT. CpeicTBa M3MEPEHUM 3KCIO3UIIMOHHON J103bl, MOIIHOCTHA 3KCHO3WIMOHHOM J03bI M TMOTOKA
SHEPTUM PEHTTEHOBCKOIO0 M ramma usiaydyeHuid. CpeacTBa M3MEPEHHI MOTJIOIIEHHOW 103bl U MOIIHOCTH
MOTJIOLIEHHON 1103l OeTa u3nydeHus. CpencrBa MU3MEPEHUH MOIIHOCTH IOIVIOIIEHHOM /103b1 (POTOHHOTO
HMOHU3HpYOLIEro uiydeHus. CpeacTBa U3BMEPEHU aKTUBHOCTH U YJEJIbHOM aKTUBHOCTHU PAIUOHYKIUIOB.

CpenctBa W3MEpEeHHUN AaKTHBHOCTH HYKJIHIOB B aib(a-akTUBHBIX raszax. CpenctBa W3MepeHUit
aKTUBHOCTH HYKJIMJIOB B OerTa-akTUBHbIX Trazax. CpeactBa u3MepeHHl 00BEMHONW aKTUBHOCTHU
paJMOaKTUBHEIX a’posoneir. [loBepka (kKanmmOpoOBKa) CPEACTB HM3MEPEHUU HOHH3UPYIONIMX H3ITydeHUH.
Pannanmonnsiit koutpoisb (PK). Opranuzamnus PK B Poccuiickoit @enepanun. MeTonuueckoe odecriedeHue
PK. Metonbl paanannoHasix usmepenuii. Ocodennoctu PK B pa3nuyHbIX oTpacisx.

4.3 lIpakTUyeckue 3aHATHS (CEMUHAPBHI)

Ne 3anaTus Ne Tema Koxr-so
paznena 4acoB
19 6 MeTopl H3MEpEeHUs TMHEHHBIX BEJIMYHH C TPUMEHEHUEM YCTaHOBKH 4
' MCH 1
3,4 6 W3mepeHue reoMeTpu4eCcKUX BETMYUH MUKPOMETPUUYECKUM UHCTPY- 4
MEHTOM
5 6 6 Mertobl U3MepeHHUs YIIIOBBIX BETMUUH C IPUMEHEHUEM YCTaHOBKHU 4
; MCHU 5
7,8 6 M3mepeHust HyTpoMepaMy HHIUMKATOPHBIMHU ¢ 1ieHoU aeseHus 0,01 MM 4
9,10 7 0030p BeCOM3MEPUTENBHBIX TPHOOPOB JTa0OPATOPHOTO HA3HAYCHUS 4
11 12 8 Mertoabl u3mMepeHus pacxoza ¢ nomolursto cuérunkoB CI'K-4, 4
' CI'K-1,6
13, 14 9 MeTobl U3MepeHus 1aBlieHus C mpuMeHeHneM yctaHoBku MCU 4 4
15, 16 11 MeTo bl n3MepeHNs TeMIIepaTypsl C npuMeHeHueM yctaHoBku MCH 2 4
Hroro: 32

4.4 Tipumepusbie TeMbl pedepata (5, 6 cemecTpb)

[Tpumepnbie Tembl pedepata (5 cemectp):

1 ®usnueckue OCHOBBI M3MEPEHMI reoMeTpuueckux BenuuuH. [loBepouHas cxema A CpencTB
n3MepeHus JmHbL. [nockonapamiensHble KOHIEBBIE MepHI JUIMHBL. HazHaueHne, moBepka.

2 IloBepounsle nnHeliku. HazHaueHue, nosepka.

3 llITpuxoBeie Mephl ainHbL. HazHaueHne, noBepka.

4 T'eomerpuueckue JOMYCKU (POPMBI, OpHEHTAIMH, MECTOPACIIONOKEHHUS U OMEHUS! MOBEPXHOCTEH.
[ToBepouHas cxema Juis CpeICTB U3MEPEHUHN OTKIIOHEHUI OT MPSAMOJIUHEHHOCTH U INIOCKOCTHOCTH.

5 Merozsl U cpeacTBa U3MEPEHUN T€OMETPUYECKUX BEJIMYUH IITAHTEHUHCTPYMEHTAMM.



6 MeToapl M cpeicTBa M3MEPEHUIl FeOMETPUYECKUX BEJIMYMH MUKPOMETPUYECKUMHU CPEACTBAMHU
W3MEpPEHHI.

7 lloBepoyHast cxeMa Ui CPEACTB HM3MEPEHMS YINIOB. Mephl IUIOCKOrO yria MpU3MaTHYECKUe.
Hasznauenue, noBepka.

8 CkoObI ¢ OTCYETHBIM yCTpoiicTBOM. HazHaueHue, NpuHIHUI JeicTBUS, TOBEPKA.

9 Meronpl M cpencTBa M3MEPEHHH TIE€OMETPUYECKMX BEINYMH HWHAMKATOPHBIMU CpPEACTBAMMU
U3MEPECHUM.

10 MeTonbl 1 cpeacTBa U UBMEPEHUM TIIIOCKOTO yria.

11 MeToasl ¥ cpecTBa U3MEPEHHI T€OMETPHUECKUX TApaMETPOB 3y0UaThIX KOJIEC, UX TMOBEPKA.

12 TpeGoBaHHMs K MHUKPOT€OMETpUU IOBepXHOCTHU. [loBepouHas cxema JyIsi CPEICTB HM3MEPEHUM
[1apaMeTpOB IEPOXOBATOCTU. MepBhI IIEpOXOBATOCTH.

13 MeTobl ¥ cpesicTBa U3MEPEHUH T€OMETPUUECKUX TapaMeTPOB Pe3bObl, UX MOBEPKA.

14 Metoas! u cpeacTBa U3MEPEHUI IEPOXOBATOCTU M BOJHUCTOCTH IOBEPXHOCTH.

[Tpumepnbie Tembl pedepata (6 cemectp):

1 MeToapl U cpe/icTBa UBMEPEHUI JTaBJICHUS.

2 Metojsl U cpeACTBa U3MEPEHUN PacXo/ia BEUIECTB.

3 Metoabl U CpeicTBa U3MEPEHU YPOBHS U 00beMa BEIIECTB.

4 MeToibl ¥ CPEJICTBA U3MEPEHHI TEMIIEPATYPHI.

5 MeTobl U cpeacTBa U3BMEPEHUN MACCHI.

6 MeTtozpl U CpeICTBAa U3MEPEHUN CHJIBI.

7 MeTobl U cpeacTBa U3MEPEHUH TBEPIOCTH.

8 MeToapl U cpecTBa U3MEPEHUN BPEMEHU U YaCTOTHI.

9 MeToibl U CpeacTBa UBMEPEHUHN AIIEKTPUUYECKUX U MATHUTHBIX BEJIMYHH.

10 Metoapl u cpencTBa U3MEPEHUN PATMOTEXHUYECKUX U PATUOICKTPOHHBIX BEIMYHH.
11 Metoapl u cpencTBa U3MepeHUi (PU3UKO-XMMHUYECKOTO COCTaBa M CBOMCTB BEIIECTB.

12 Meroabl U CpeacTBAa M3MEPEHUN XapaKTEPUCTUK HOHU3ZMPYIOIIMX H3JIYYEHUH U SJIEPHBIX
KOHCTAHT.

13 Metoasl U cpeAcTBa U3MEPEHUN aKyCTUYECKUX BEJIUYMH.
14 Metozsl U cpeAcTBa U3MEPEHUN ONTUKO-(U3UUECKUX BEIUYHH.

5 Y4yeOHO-MeTOAMYECKOEe 00ecIeueHue JUCHUIIINHbI

5.1 OcHoBHas quTEpaTypa

1 Cexanxkuii, B. C. Metoas! u cpenctBa u3MepeHuit 1 KOHTpoJs : yue6Hoe nocobue / B. C. Cekan-
kuii, FO. A. Iluxanos, H. B. Mep3nukuna ; Cubupckuii ¢penepanbubiii yausepcuteT. — Kpacnosipck : Cu-
oupckuii penepanvubiii yausepcurer (COY), 2017. — 316 c. : mi. — Pexum goctyna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=497517. — Bubauorp.: ¢. 304-305. — ISBN 978-5-7638-3612-
7.

2 MonpnabaeBa, M. H. KontponpHo-n3MepuTenbHbie TpUOOphl 1 OCHOBBI aBTOMATHKU : y4eOHOE IMOo-
cobue : [16+] / M. H. Monna6aeBa. — Mocksa ; Bonoraa : Undpa-Umxkenepus, 2019. — 333 c. : un., Tadm.,
cxeM. — Pexxum moctyna: mo noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=564226. —
bubmuorp.: c. 327. — ISBN 978-5-9729-0327-6.

3 TexHuueckue cpeacTBa yueTa U KOHTpoJIs : yueOHoe nocodue : [16+] / coct. [. M. ITonos ; Keme-
POBCKHUI TrocynapcTBeHHbIH yHUBepcuteT. — KemepoBo : KemepoBckuili rocynapCTBEHHBIH YHUBEPCUTET,
2018. - 128 ¢ : wmm, cxem., Tabn. — Pexmm gocryma: mo moammcke. — URL:
https://biblioclub.ru/index.php?page=book&id=574110. — bubauorp. B ku. — ISBN 978-5-8353-2336-4.
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5.2 lonmosiHUTeIbHAS JIUTEPATYPa

1 Hukutun, B. A. MeTozs! U cpeicTBa u3MepeHuid, ucnsitanuii 1 koutposis [Teker] : yue6. mocobue
st By30B / B. A. Hukutun, C. B. boiiko. — 2-¢ u3a., nepepad. u gom. — Openodypr : OI'Y, 2007. — 464 c. —
bubmumorp.: c. 436-437. — ISBN 978-5-7410-0724-2.

2 JluuH, A. I'. MeToasl U cpeAcTBa U3MEPEHUN, UCTIBITAHUN M KOHTPOJIS : ydeOHOe mocobue : B 5
gactsax / A. I'. luBun, C. B. IlonomapeB ; TamMOOBCKHII TOCYAapCTBEHHBI TEXHUYECKUI YHUBEPCUTET. —
Tam6oB : TamOoBckuit rocynapcTBeHHblid Texauueckui yauBepcuter (TI'TY), 2011. — Yacts 1. — 104 c. :
Wi, TaoII., CcXEeM. — Pexum JOCTyTIA: 1o MOJITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=277964. — bubauorp. B ku. — ISBN 978-5-8265-0987-6.

3 HusuH, A. I'. MeToasl U cpeacTBa U3MEPEHUN, UCTIBITAHUI U KOHTPOJIA : yueOHOe mocodue : B 5
gactax / A. I'. JluBun, C. B. Ilonomapes, I'. B. Mo3srosa ; TamMOOBCKHI TOCYyIapCTBEHHBI TEXHUYECKHM
yauBepcuteT. — Tam60B : TamOoBckuii rocynapctBeHHbl TexHuueckuit yausepcurer (TI'TY), 2012. —
Yactp 2. - 107 ¢ : «cxem., wi — Pexum pocryma: mo mommucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=437084. — bubauorp. B ku. — ISBN 978-5-8265-1102-2.

4 JluuH, A. I'. Metoasl U cpeicTBa U3MEPEHUN, UCTIBITAHUN M KOHTPOJIS : ydeOHOoe mocooue : B 5
gactsax / A. I'. luBun, C. B. IlonomapeB ; TamMOOBCKHMII TOCYAapCTBEHHBI TEXHUYECKUN YHUBEPCHTET. —
Tam6oB : Tamb6oBckuii rocynapcTBeHHblid Texuudeckuid yauBepcuteT (TTTY), 2013. — Yacts 3. Cpencrsa
U3MEpEHUs] TEMIIEPATypbl, ONTHUUECKUX U PaJUaAllMOHHBIX BenuuuH. — 117 c. : mi. — Pexum gocryna: 1o
noxnucke. — URL: https://biblioclub.ru/index.php?page=book&id=277647. — bubmuorp.: c. 114. — ISBN
978-5-8265-1215-9(u. 3). — ISBN 978-5-8265-1225-8.

5 JusuH, A. I'. MeToasl U cpeacTBa U3MEPEHUMN, UCTIBITAHUN U KOHTPOJS : yueOHOe mocodue : B 5
gactsix / A. I'. luBun, C. B. IlonomapeB ; TamMOOBCKHMII TOCYIapCTBEHHBI TEXHUYECKUN YHHBEPCHTET. —
Tam0boB : TamOoBckuii TocynapcTBeHHbli Texunueckuit yausepcureT (TI'TY), 2014. — Yacts 4. Metozsl u
CpelicTBa U3MEPEHUsI COCTaBa M CBOMCTB BemiecTB. — 104 c. : wi., Tabi., cxem. — Pexum gocryna: mo moj-
mucke. — URL: https://biblioclub.ru/index.php?page=book&id=277932. — buGmuorp.: c. 97. — ISBN 978-5-
8265-1272-2.

5.3 llepuoauueckue U3IaHUA

— CranaapTsl U KadecTBo : XypHaun // Ctanmaptel 1 kauectBo+Business excellence/ [lenoBoe cormna-
menue. — M : PUA «Cranmaptel u kadectBoy, 2017-2022.

— Mertpomnorus : xxypHai. — M. : Craanaptuadopm, 2014-2015;

— M3meputenbHas TeXHUKA : )KypHaI. — M. : ArentctBo «Pocrnedarsy, 2010-2016;

— 3aKoHo/AaTeNbHAas U MPUKIaHAs METPOJIOrHs : )KypHail. — M. : ArentctBo «Pocneuatsy», 2010-
2017.

5.4 UuTepHeT-pecypcesbl

— anekTpoHHO-OMOnmoreunas cucreMa (OBC) (YHuBepcuterckas OuOIMOTEKa  OHJANWH
https://biblioclub.ru);

— Hay4HOU Oubnorekn Opendyprekoro rocyaapcrseHsoro yausepeurera (http:/artlib.osu.ru);

— Caiit denepaibHOTO areHTCTBA MO TEXHUUECKOMY perynupoBanuio (http:// www.gost.ru);

— Mertposnorusi. Metrposioruueckoe odecnieuenue npoussojactsa (http://www.metrob.ru/);

— AHO «Mexpernonanshsiii Lleatp KauectBay (http://stroyinf.ru/);

— XKypnan «KoHTposnbHO-u3MepuTenbHble mpuoopsl 1 cucteMsl» (http://www kipis.ru/).

5.5 IIporpammHoe olecmnedyeHue, NMpogecCHOHATbHBbIC 0a3bl JAHHBIX W HMHG(pOPMAIMOHHBIE
ClIpaBO4YHbLIC CHCTEMbI COBPEMEHHBIX I/IH(l)OpMaIII/IOHHI)IX TEeXHOJIOT Uil

Omnepanuonnas cucrema PEJ] OC.
[Maker opucubix npunoxenuii LibreOffice.
[IporpaMMHas cuctema Jjisi OpraHu3aluu Bujeo-koHpepeHi-ces3u Webinar.ru.
CBoOoHbIi (aitnoBelii apxuBaTop — 7-Zip.
5. TAPAHT Ilnardopma F1 [Dnextponnslii pecypc]: cnpaBouHo-TipaBoBas cucreMa. / PazpaboTunk
OOO HIIIT «I"APAHT-Cepsuc», 119992, Mocksa, BopooseBsl ropsl, MI'Y, [1990-2024]. — Pexxum mocry-
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na B cetr OI'Y ms ycranoBku cuctemsr: \fileserverl\GarantClient\garant.exe.

6. Koncynprantllmtoc [DneKTpOHHBIN pecypc]|: 3IEKTPOHHOE MEPUOANYECKOE M3aHUEe CIIPAaBOYHAS
npaBoBas cucrema. / Pazpaborunk 3A0 «Koucynbrant [Inrocy, [1992-2024]. — Pexxum octyna K cucteme
B cet OI'Y st yecranosku cuctembl: \\fileserverI\lCONSULT\cons.exe.

7. http://edu.garant.ru/garant/study/ - Uurepuer-sepcusi TAPAHT-O6pa3oBanue, Cucrema TAPAHT
JUISl CTY/ICHTOB, aCIIUPAHTOB M MPEIOIaBATEICH.

8. ScienceDirect [DnexTponHbIid pecypc]: nnpopmanunonHas miatdpopma Elsevier. — Pexxum mocry-
na: https://www.sciencedirect.com.

9. SCOPUS [DnexTponHbIl pecypc] : pedeparuBHas 6a3a manHbix / kommnanus Elsevier. — Pexum
nocryna: https://www.scopus.com/, B jokanbpHoM cetu OI'Y.

10. Springer [DnexkTpoHHBIN pecype] : 6a3a JaHHBIX HAYYHBIX KHHT, )KYPHAJIOB, CIIPABOYHBIX Marte-
puainos / komnanus Springer Customer Service Center GmbH. — Pexxum goctyma: https://link.springer.com/,
B JIoKanbHOM cetu OI'Y.

11. Web of Science [DnexTpoHHbIil pecypc]: pedepaTtuBHas 0a3za manHpix / kommanusi Clarivate
Analytics. — Pexxum nocryma: http://apps.webofknowledge.com/, B nokansHoit cetu OI'Y.

12. baza mamnpix ['OCT [DnekrpoHHBIM pecypc]: ©0a3a naHHbIX. — Pexum gocryna:
https://docplan.ru, B mokansHO#i cetn OI'Y.

13.  ELIBRARY.RU [Onexrponnsiii pecypc]: Hayunas snexrtponnas o6ubiamoreka (HOB) — Pe-
xuM goctyna: https://elibrary.ru/defaultx.asp?

6 MaTepI/laﬂbHO'TeXHI/I‘leCKOC odecrneyeHue AUCHHUIIIMHBI

Y4eOHble ayAUTOPUH /ISl IPOBECHHS 3aHATHH JIGKIIMOHHOTO TUTIA, CEMUHAPCKOTO TUTIA, JUIS ITPOBE-
JEHUS TPYNIIOBBIX U MHAUBUAYAIbHBIX KOHCYJIBTALMMI, TEKYIIETO KOHTPOJIS U IPOMEKYTOYHON aTTECTALUH.

AyIuTOpHH OCHAIEHBI KOMIUIEKTAMH YYeHHYECKOW MeOel, TEXHUUYECKUMH CPeACTBaMU 00ydeHus,
CIIy’KalllUMU IS TIpeJICTaBIeHus] yueOHOM nH(popManuu O60ibIIONH ayIuTopun (MyJIbTUMEAUMHBIA MPOEK-
TOP, IOCKa, SKpaH).

[ToMerieHust A1 caMOCTOSTENBHONU PabOThl 0Oy4arOIIMXCsl OCHALLEHBI KOMIBIOTEPHON TEXHHUKOMH,
noakimrouéHHOW K cetn  «MHTepHeT», M o0ecmeueH MJOCTyHn B DJIEKTPOHHYIO HH(GOPMAIMOHHO-
obpazoBatenbHyto cpeny OI'Y.
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