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

Hean (meau) oCBOCHUS AUCIUTUIMHBL: ()OPMHUPOBAHNE 3HAHUN COBPEMEHHBIX MPUHITUIIOB, METOJ/IOB
U CPEJICTB U3MEPECHHM (PU3NIECKUX BEITUYHH, a TAK)KE OCOOCHHOCTEH MIPOBEACHUS H3MEPEHUN TIPU KOHTPOJIE
TEXHOJIOTHYECKUX IpoueccoB. OCHOBY IUCLUIUIMHBI COCTaBISIOT METOAbl NPUKIAJAHOW METPOJOTHU M
W3YYCHHE YCTPOUMCTBA PA3IMYHBIX CPEICTB U3MEPEHUM, UCIIBITAHUN U KOHTPOJIS TI0 00JIACTSIM H3MEPEHUH.

3agaun:

— YCBOWUTBH OCHOBBI aHAJIM3a U BBIOOpA MPUHLIUIIOB M METOJI0B U3MEPEHUH (PH3NUECKUX BEIHYHH,
— IpUOOPECTH YMEHUS M HaBBIKA M3MEPEHHI pa3IMYHbIX TapaMeTPOB MPOTYKIIIH;
— OBJIAJETh METOAAMHU KOHTPOJIA B chepe MPOU3BOJICTBA KAYECTBA MPOAYKIIMH HA BCEX CTAIUAX €TO0

HU3TrOTOBJICHU .

2 MecTo TUCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuunimHa OTHOCUTCS K 00S3aTeIbHBIM JUCHUIUIMHAM (MOJIYJIsIM) BapuaTHUBHOW 4acTu Omoka [
«Aucuumunel (MOTyIIN)»

[IpepexBusutel aucuuriuesl: b1.J{.b.15 @uszuka, b1.J{.b.16 ®@u3uueckue 0CHO8bI uUsMepeHUl,

b1.J1.B.3 Memponoeus

[TocTpexBu3uThl nucuurtiuubl: b1./1.B.5 Cepmughukayuonnuvle ucnsimanus u KOHMpoJib Kauecmed

3 TpeGoBanus k pe3yjabTaTaMm 00y4YeHUs M0 TUCHUILINHE

[Tpornecc n3yyeHHs TUCUUIUIMHBI HATIPABJICH Ha (JOpMUPOBAHHE CIEAYIONINX PE3yIbTaTOB 00yUCHHUS

Ko n HaumeHoBanue

Ko 1 HaumeHnoBanue

(bOpMUPYCMbIX WHIMKATOpa [Tmanupyemble pe3yabTaThl 00Y4EHUS 110 TUCIUILIHNHE,
o OCTHKCHU A XapakTepus re 3Tanbl GOPMUPOBAHUA KOMIICTCHITNN
KOMIIETEHITHA A PaKTeprsyion opmup 1
KOMIIETEHITHH
[TIK*-1 Cniocoben [IK*-1-B-6 Vcnone3yer |3HATh:
OCYIIIECTBISTh CpeICTBa U3MEPEHUN — OCHOBHBIE MOHATHUS U TEPMUHBI B 00JIACTH METOJIOB U

KOHTPOJTb KauecTBa
MPOAYKITUH Ha BCEX
cragusax
MIPOU3BOJICTBEHHOTO
nporiecca

TUTSL TIPOBEICHUS
KOHTPOJIS
XapaKTEPUCTHK
MOCTYMAOLINX
MaTepHaoB, CHIPHS,
noiy(habpuKaToB u
KOMIUIEKTYOIITIX

1531 (S5 051

[1IK*-1-B-9 Odopmiser
JOKYMEHTAIHIO 110
pe3yabpTaTaM KOHTPOJIS U
UCTIBITAaHUN, 00pabOTKH
TAHHBIX, TOJTY4EeHHBIX
MIPU UCTIBITAHUSAX

CPENCTB U3MEPEHUM, UCIIBITAHUI 1 KOHTPOJIS;

— 3akoHonarenscTBo PP mo Bompocam obecnedeHus
€IMHCTBA U3MEPEHHUI;

— TOpPUHIUNBI  U3MEPEeHUN  (U3NYECKUX  BEIUYMH,
CTPYKTYpHBIE  ((PYHKIIMOHAJIbHBIE,  MEXaHUYECKHE,
OTNITUYECKHUE U T. ]I.);

— Ha3HaueHue, KOHCTPYKUUIO M MPHUHIMI AEHCTBUS
TUIIOBBIX CPEACTB U3MEPEHUN.

Ymersn:

— MPUMEHATh (PU3NKO-MAaTEMAaTUYECKHE METOJbl s
pelIeHns NPaKTHYECKUX 3ajad B 00JacTH METOJIOB U
CPEICTB U3MEPEHUN U KOHTPOJIS,;

— IPUMEHATh BEPOSATHOCTHO-CTATUCTUYECKUH MOAXOA K
OLIEHKE TOYHOCTH U3MEPEHUH, UCTIBITAHUM W KOHTPOJIS,
— TMpaBWIbHO BBIOMPATh M HCIOJIB30BAaTh CPEACTBA
U3MEpPEHUN ISl NIPOBEIEHUS KOHTPOJIS XapaKTEPUCTUK
MOCTYHAIOUINX MaTepUaioB, ChIPbs, MOIyPadpUKaTOB U
KOMIUIEKTYIOINX U3AETUH.

Baajgers:

— HaBbIKAMU TPUMEHEHHUS OCHOBHBIX (DU3UYECKUX
3aKOHOB B MPAKTHYECKUX 3a/ladax NpodeccrHOHAIbHON
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Kox 1 HanmenoBanue
bopMHupyeMBIX
KOMIIETEHIINH

Kox u HaumenoBanue
WHJMKaTopa
JIOCTHOKECHMUS

KOMIICTCHIINU

[Tnanupyemble pe3yapTaTbl 00y4eHUs 10 TUCIUILIHHE,
XapakTepu3yroIue 3Tanbl GOPMUPOBAHUS KOMIIETCHIIUN

NESTeTbHOCTH CBSI3aHHBIX C TPUHIUIIOM JICHCTBHS
TEXHUYECKUX CPEJICTB U3MEPECHMUIA;

— MpaBHJIaMH BBIOOpPA METONIOB W CPEICTB U3MEpPEHUIA,
MpaBWwIaMd 0Opa0OTKH PpEe3yJbTaTOB HW3MEPEHUH U
OLICHUBAHMS TIOTPEIIHOCTEH € YY4EeTOM OCHOBHBIX
TpeboBaHMI HHPOPMAIIMOHHOW 0€30IIaCHOCTH;

— HaBBIKAMH Pa3pa0O0TKHU JIOKAIBHBIX TTOBEPOYHBIX CXEM,
MPOBEJICHUSI TMOBEPKH, KAIMOPOBKH, IOCTUPOBKH U
PEMOHTA CPEJCTB U3MEPCHHUIA;

- HaBbIKaMU O(i)OpMJIeHI/ISI JOKYMCHTAallUU 10
pe3yabTaraM KOHTPOJII M HUCHBITAaHUW, 00pabOTKH
JAaHHBIX, IMOJIYYCHHBIX ITPpU HUCIIBITAHUSX

— HaBBIKAMHU B 00JIACTH METPOJIOTUYECKOTO 00eCTIeUeHUS
Ha NPEINPUITUU.

[TIK*-3 Cnocoben
OCYILIECTBIISATH PabOThI
I10 YIIPaBJICHUIO
KauyecTBOM IIPOLIECCOB
IIPOU3BOJICTBA
MPOIYKIUH U
OKa3aHMs yCIyr

[1K*-3-B-5 IIpumensier
METO/bI U CPE/ICTBA
WU3MEpPEHMH, UCTIBITAHUI
Y KOHTPOJIA

3HaTh:

— KJaccU(UKAIUI0 U3MEPEHUN TI0 BHJIAM U3MEPECHUM,
METO/bl U3MEPEHUH, UCIIBITAHUNA U KOHTPOJIS;

— KJIacCU(PUKAIIUIO CPEJICTB U3MEPEHHM, UCTIBITAHUN U
KOHTpOJIS 10 12 0051aCcTAM U3MEPEHUI.

— OCHOBHBbIE cTaHaaptel 1 HJ/l Ha MeToasl U cpeacrTaa
HU3MEPEHUI;

— MeTposiornueckue xapakrepuctuku (MX) cpencts
HU3MEpEHU,

— OCHOBBI TEOpUU NOTPELIHOCTH H3MEPEHHUH, BUJIbI
MIOTPEUIHOCTEMH, cpencTsa U3MEpPEHUI (CH),
WCIIBITAHUN U KOHTPOJIS;

— OPUHUUIBI  JIEUCTBUS  TEXHUYECKUX  CPEICTB
U3MEPECHUH;

— TpaBWJIa BBIOOpPA METOJOB U CPEJCTB HM3MEpEHHI,
npaBujia 00pabOTKM PE3yJIbTATOB H3MEPEHUN U
OLICHUBAHMSI ITOTPEIIHOCTEN.

Ymern:

— paspabarbiBaTh CTaHIAPTBl MW  HOPMATHBHBIC
nokyMmeHTsl Ha CU;

— OCYLIECTBJISITH KOHTPOJb 3a IMEPUOJUYHOCTBIO H
MPaBWIBHOCTHIO  INPOBEJEHUS  IOBEPOK  CPENCTB
U3MEpEeHuH, 3a COOJIIOJICHMEM CTaHAApTOB U JIPYTOif
H/I B cdepe nzmepenuil, ucnpITaHuit 1 KOHTPOJIS.
Baajgern:

— HaBBIKAMM aHaJlIM3a HOPMATHBHOM JIOKYMEHTAllUU B
obnacti npoeccuOHaTbHON 1eATeNbHOCTH, TOATOTOBKU
MIPOU3BOJICTBA, MPOAYKUMU M OKa3blBAEMbIX YCIYT K
cepTU(UKAIMY, YIOPaBICHHUS KadeCTBOM MPOAYKLUUU HU
YCIIYT Yepe3 CpeCcTBa U3MEPEHUI U KOHTPOJIS;

— HaBbIKAMU TIPUMEHEHHUS METOAOB U  CPEICTB
W3MEpEeHUl, UCHBITAHUN W KOHTPOJS MAJI YIpPaBIIEHUS
KauecTBOM IIPOLIECCOB IPOM3BOJCTBA MNPOAYKLUU U
OKa3aHUs yCIyT.




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI

4.1 CTpyKTypa IMCHUATINHBI

OO1ast TPYA0EMKOCTh JUCITUIUIMHBI COCTABIISACT 8 3a4eTHBIX eauHumIl (288 akajieMUYECKUX YacoB).

TpynoeMKoCTb,
Bun paboTst aKaJIeMUYECKHUX YacOB
6 cemecTp 7 cemecTp BCETO
OO0masi Tpy10€MKOCTh 144 144 288
KonrakTHasi pa6ora: 15,5 15,5 31
Jlexuum (JI) 6 8 14
[Tpaxtrueckue 3ansatus (I113) 8 6 14
Koncynpranuu 1 1 2
[TpomMexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,5 0,5 1
CamocrosiTe/ibHas1 padoTa: 128,5 128,5 257
- 8bINOJIHEHUe KOHMpOoabHoU pabomsl (KonmpP); + +
- camono02omogka (npopabomrxa u nogmopenue 1eKYyuoOHHO20
mMamepuana u Mamepuana y4eOHUKo8 u yueOHvlx nocoouil);
- N10020MOBKA K NPAKMUYECKUM 3AHAMUSM.
Buj uTOroBoro KOHTpoOJIs (3a4eT, IK3aMeH, IK3aMeH IK3aMeH
auddepeHUpoBaHHBIN 3a4eT)
Paznensl AMCUUIIINHBL, H3y4aeMble B 6 ceMecTpe
KomnnuecTBo yacos
Ne ayJIUTOpHAast
pasjiena HaumenoBanue pasnenos BCEro paboTa BHEay/I.
T 13 | 1P paboTta
1 OO6mue cBeaeHUS O METOJIaX, CPEACTBAX 14 1 i i 13
M3MEPEHMIl, UCTIBITAHUN U KOHTPOJIS
2 MeTo/1b1 U CcpesicTBa U3MEPEHHM 24 1 - - 23
3 MeTozbl U CpelicTBa KOHTPOJIS 24 1 - - 23
4 MeTozbl ¥ CpeICcTBA UCTIBITAHHI 24 1 - - 23
5 [TpuHIMIBI BBIOOPA CPECTB U3MEPEHUH, UCTIBITA- 24 1 i i 23
HUI 1 KOHTPOJIS
6 M3mepeHusi reoMeTpuYeCKUX BEJTUYHH 34 1 8 - 25
Wroro: 144 6 8 130
Paznensl AMCHUIUIMHEL, U3y4aeMble B 7 cemMecTpe
KonnyectBo yacoB
Ne HaunmenoBanue paszaennos ayauTopHad BHEAy/l.
paszzena BCETO abota
113 | 1P pabota
7 W3mepeHns MexaHM4eCKUX BEITUYHH 16 1 1 - 14
5 W3mepenus mapamMeTpoB MOTOKa, pacxoia, ypoBHS, 16 9 9 i 12
0o0beEMa BELIECTB
9 M3MepeHus 1aBieHus, BAKYYMHBIE U3MEPEHUs 16 1 1 - 14
10 M3mepeHnss BpeMEHU U 4acTOThI 14 - - - 14
11 Tennodusnyeckre u TeMIepaTypHble U3MEPEHHS 16 1 2 - 13
W3mepeHus MeKTPUIeCKIX U MAarHUTHBIX
12 BEJIMYMH, PaJJUOTEXHUUECKUE U 14 1 - - 13
PaJInO3JIEKTPOHHBIE U3MEPEHU




13 I/I3MvepeH1/m (bU3UKO-XMMHYECKOTO COCTaBa U 14 9 i i 12
CBOWCTB BEIIECTB
14 Onrtuxo-pu3nyecKne n3MEpPeHMs 12 - - - 12
15 M3mepeHnst akyCTUYECKUX BEIUYHH 14 - - - 14
16 H3mepeHus XxapakTepUCTUK HOHU3UPYIOIINX 12 ) i i 12
U3JTYYECHUHN U SJePHBIX KOHCTAHT
Utoro: 144 8 6 130
Bcero: 288 14 | 14 260

4.2 ConepxxaHue pa3/iesioB IUCHUINIHHBI

Pazgea 1. O0mue cBeieHnsi 0 MeTOAAaX, CPEACTBAX U3MEPEHHUI, HCIBITAHNUI U KOHTPOJIS

Bsenenue B nucuuiuvgy. Llenu u 3agaun kypea. CTpykTypa Kypca, MECTO U poJib B IIOATOTOBKE HMH-
YKEHEpa-MeTpoJIora, CBsA3b C IPYTUMHU JUCHUILIHHAM. MHOTOOOpasne u3MepuTeNNbHBIX 3a1a4d. O000meHHas
CTPYKTypHasi cxema npu uzMepeHusx. [loHsATHA cpeacTB mM3MepeHuil, ucnelTaHuii U KoHTpossa. OOmiee u
pasiuuue B MPOIeccax «U3MEPEHUEY, «UCIBITAHUE» U «KOHTPOJIbY. POJIb CpeCTB M3MEPEHHH, HCTIBITAHUN U
KOHTpOHH B ITOBBINICHUH KAQ4YE€CTBaA HpOI[yKLII/II/I, yCJIyI‘ nu HpOI/ISBOIICTBa.

Pa3nes 2. Metoabl u cpeicTBa M3MepeHMit

Mertonbl uzmepenuil. Knaccudukanus cpecTs U3MEpeHuil 0 OCHOBHBIM IPU3HAKaM: TUILY, METpPO-
JIOTMYECKOMY Ha3HA4YEHUI0, KOHCTPYKTUBHOMY MCIIOJIHEHUIO, BUJaM U ob0iacTsaM usmepeHuid. O0o01meHHast
CTPYKTypHasi cXeMma CpEeJICTB U3MEPEHUN. DIEeMEHThl CTPYKTYPHON CXEeMbl (MEphl, KOMIIapaTopbl, MEepBUY-
HbIE€ U BTOPUYHBIE Ppe0Opa3oBaTey, yCTpOUCTBA 00paObOTKH, PEICTABICHHUS U PETUCTpallMi HHPOPMALIUY,
KaHaJbl CBSI3M, BCIIOMOTATENIbHBIC AJIEMEHTHI). XapaKTepUCTHKH TpeoOpa3oBaHus sneMeHToB. Kimaccuduka-
IIUSI METPOJIOTMUYECKUX CBOMCTB cpencTB u3MepeHuil. TexHuyeckre U MEeTpoJIOTHYECKUE XapaKTe PUCTUKU
cpencTB u3MepeHuid. KomIiuieke HOpMUPYEMBIX METPOJOTHMYECKMX XAPAaKTEPUCTHUK CPEACTB H3MEPEHHM.
Mertposoruueckue XapakTepUCTUKU H3MEPUTENIbHBIX IpeoOpa3oBateneil. MeTposiornyeckue xapakTepu-
CTHKH OJHO3HAYHBIX ¥ MHOTO3HAYHBIX Mep. MEeTpoIOTHYecKre XapaKTePUCTUKU IU(PPOBBIX U3MEPUTEIb-
HBIX NPUOOPOB. MeTposIornyeckue XapakTEepUCTHKH AaHAJIOIOBBIX H3MEpUTENbHBIX mpubdopos. [lorpem-
HOCTB, HEOTIPE/ICTICHHOCTh M TOYHOCTh CPEICTB M3MepeHuid. [loBepka n kannOpoBKa CpeaCcTB U3MEPECHH.

Pa3nes 3. MeToasbl U cpeAcTBa KOHTPOJIS

CymHOoCTh ¥ Ha3HaYeHHE KOHTPOJIA. [{0omycKOBBI KOHTPOJIb KauecTBa. OCHOBHbBIE TEPMUHBI U OIIpe-
nenenus. Bunel koHTpons. IIpuemounsiit kKoHTposib. BXxoaHo! KoHTpousb. JledekThl, MpUUYMHBI UX MOsBIIE-
HUS, BIMSHUE Ha paboTocnocoOHOCTh. O0Ias XxapakTepucTHKa BUAOB Hepa3pylaromero KoHTpoist. Onru-
YECKHE METOJbI HEPa3pyILIAOIIET0 KOHTPOIsA. KOHTPOIb NPOHUKAIOIMMU BEIECTBAMUA. MaraHuTHbIE METO-
IbI KOHTPOJISl. MEeTObI BUXPETOKOBOTO KOHTPOJISL. AKYCTUYECKHE METO/BI KOHTPOJIA. PaguanonHsle MeTo-
JIbl KOHTPOJISL. DJIEKTPUUECKUA, PaIMOBOJIHOBOM, TETNIOBOW METO/IbI KOHTPOJIS.

Pa3nes 4. MeToasbl U cpeAcTBA UCNIBITAHUI

OO6umme ceneHust o0 ucnbiTaHusIX. OCHOBHBIE 3a1auM HcnblTaHuil. Kiaccudukanust vcnbITaHuil.
Bunpl u 3amaun cpencts ucneitTanuil. McneitatenbHoe 000pyaoBaHue: BUOPO — U yAapHbBIE CTEH]IBI; TEPMO-
KaMepbl U Oapokamepbl. Opranuzanus ucnbiTaHuid. CepTU(UKAIMOHHBIE UCHBITaHUS Npoaykuuu. IIpo-
rpamMmma 1 METOJMUKa HUCTIBITAHUH.

Pa3nes 5. [IpuHumnsl BbIOOpa cpeicTB U3MEPEeHH i, MCIIBITAHUI U KOHTPOJIA

[ToaroToBka K U3MEpEeHHUsIM M aHAJIN3 TTOCTAHOBKU M3MEPUTENHHON 3a/1a4i: BHIOOP MOJENN O0bEKTa
WM SIBJICHUS; CO3[JaHUE YCIOBUH JUIsl MN3BMEPEHUIM U KOHTPOJIb UX BBIIOJIHEHUS; BBIOOp CPEACTB M3MEPEHUIT
U METOJa U3MepeHHs, KOd(pUIMEHTa TOYHOCTH; MOTPEIIHOCTH METO/I0B U CPEACTB MU3MEPEHUI; YU€T CHU-
CTEMATUYECKUX IMOTPEIIHOCTEH M COCOObl X YMEHBIIEHHUS MPU PA3IUYHbIX METOAaX M3MEpEeHHUH OTarbl
paboT 1Mo BBIOOPY METOAMK U CPEIACTB M3MepeHHi. DakTopsl BIMAIONME HAa BHIOOpP CPEICTB MU3MEPEHUN U
KOHTpOJIs. BEIOOp METOIMK U CpeCTB U3MEPEHUH 110 Ha3HAUEHUIO U 00JacTu npuMeHeHus. Boibop nuana-
30Ha u3MepeHuil. [IpuHIKT BEIOOpAa METOMK U CPEACTB U3MEpeHuil o TouHocTH. [IpuHiun BeIOOpa MeTo-
JIVK U CPEJICTB U3MEPEHUI 10 ObICTPOJICHCTBUIO. YUeT yCIIOBUM poBeaeHus n3MepeHuid. [IpuHuuns! Be100-
pa cpencts usmepenuit. Bertoop CH no xoadpduumenty yrounenusi. Bertoop CU no npunnuny 6e3ommdoy-
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HOCTH KOHTpOoJisi. Ber6op CU ¢ yuerom 6€301mMO0YHOCTH KOHTPOJIS U ero crouMocTH. Beioop CU no texHu-
KO-9KOHOMUYECKHUM TIOKa3aTEeIsIM.

Pa3nen 6. U3mepeHusi reoMeTpuYeCKUX BeJTHYHH

HopmupoBanue merponormdeckux xapaktepuctuk CH reomerpuueckux BenuuuH. KoHIEBbIE U
HITPUXOBBIE Mephl JUIMHBL. Kanubpbl u ux koHTposib. HasHaueHue, KOHCTPYKLMS, IPUHIIMIT JCHCTBUS YHU-
BCPCAJIbHBIX HAKJIAAHBIX CPCIACTB I/ISMepeHI/If/'I reoOMCTPpUICCKUX BCIIMYHH, UX ITIOBCPKaA (HJTaHFGHHHCTPYMeH-
Thl, MUKPOMETPUYECKHE U PbIYaKHbIE CpeJCcTBa u3MepeHuit). CpeacTBa U3MepeHuil MIOCKOro yria, ux Io-
BepKa (YroJIbHUKH, PU3MBI, yriomepsl). CpeacTBa U3MEpeHHi JUIst KOHTPOJISE MAaKpO- U MUKPOIIPOUIIA 110-
BEPXHOCTH, UX NoBepka. CpecTBa U3MEPEHUN mapaMeTpoB pe3bObl M 3y0UaThiX KoJEC, uX moBepka. OnTu-
KO-MEXaHWYEeCKHe MPUOOpPHI U UX MmoBepka. KoopauHaTHRIE MAITMHBI M UX MTOBEPKA.

Pa3nen 7. U3mepeHust MexaHUYeCKUX BeJIHYHH

W3mepenus 1 KOHTPOJIb MEXaHHMUYECKUX (U3NYECKUX BeTUYMH. TepMUHOIOTHS B 00JaCTH N3MEPEHUIt
Mmaccbl. O030p METOZ0B M3MEpPEHUH Macchl (METOJ ABOMHOrO B3BelIMBaHUsA (MeTo] I'aycca), MeTon 3ame-
menust (Mmerox bopna), meron 3amemmenust (Mmerox MenaeneeBa)). Kinaccudukanus u KpaTkas XxapakTepu-
CTHKA CPEJICTB U3MEPEHHI Macchl (TMpb, 1a00pAaTOPHBIX BECOB, BECOB U BECOBBIX J103aTOPOB aBTOMaTHYe-
CKUX HETPEPBIBHOTO AEUCTBUS, BECOB aBTOMaTUUYECKUX JJIs1 B3BEIIMBAHMsI TPAHCIIOPTHBIX CPEJCTB B ABUXKE-
HUM ¥ U3MEPEHUS Harpy30K Ha OCH, BECOB BarOHHBIX JUISl B3BEIIMBAHUS KEJIE3HOIOPOKHBIX TPAHCHOPTHBIX
CpEeACTB B IBMKEeHUH). CHUCTEMBI IEpeauu €AMHULL MAacChl OT ATAIOHOB JI0 pabOYMX CPEICTB U3MEPEHUI.

dusnuecKkue 0OCHOBBI U3MepeHHsl cuilbl. [ ocynapcTBeHHble moBepouHble cxembl 1t CU cuitbl U Kpy-
Tamero MomenTa. Dtanonnsie CU cuibl, nx noBepka u kanuoOpoBka. Paboune CU cuibl, uX moBepka u Ka-
auOpoBka. Metoab! uzMepenuil TBEpaocTH. HOpMBI TOUHOCTH M MOBEpKa CPEACTB MU3MEPEHHUH TBEPJOCTH.
@du3nyeckrue OCHOBBI U3MEpPEHUN napameTpoB ABrxkeHHUs. CpeacTBa U3MEPEHHs TapaMEeTPOB JABUKEHUS, UX
MOBEpKa M KaJIMOpOBKa.

Paznen 8. U3mepenusi napaMeTpoB NOTOKA, PAcXo/ia, YpOBHsA, 00beMa BellecTB

O6mue cBenenust 00 u3mMepenuu pacxoja. ['ocymapcrsennsie moBepounsie cxeMbl 1t CU 06bEMHO-
ro 1 MaccoBoro pacxoza. Kinaccudukanus cpeacrsa uaMepenuit pacxona. Pacxomomepsl IepeMeHHOTO Iie-
peraja JaBieHUsS B CyKaromieM ycrpoiictBe. CpencTBa U3MEPeHHs pacxoja KHUIKOCTEH U ra3oB: pacxoJlo-
Mepbl OCTOSIHHOTO epenaia JaBieHul (poTaMeTpbl), pacXoIoMephl IEPEMEHHOTO YPOBHs (LIeJIeBble pac-
XOZIOMEPHI), HIEKTPOMArHUTHBIE PACXOIOMEPHI, PACXOIOMEPHI IEPEMEHHOT0 Mepernaaa TaBICHUs, KapHOIH-
COBBI PACX0JIOMEPbI, BUXPEBBIE PACXOJIOMEPHI, KOPPEISAILMOHHBIE PACXOIOMEPHI, YIIBTPAa3BYKOBBIE PAacX0/10-
MEpHI, TETIOBBIE PACcXO0IOMEPHl. DTAaJOHHBIE YCTAHOBKU ISl TIOBEPKH U KATHOPOBKU PacXx0J0MEpOB, CUET-
YHMKOB JKUJKOCTH U Taza. [loBepka u kanuOpoBKa pacxoJ0MEpOB M CUETYMKOB. ['ocynapcTBeHHast HOBEpOU-
Has cxema ansa CU oOvema m Maccel. OOmue cBefeHust o0 nu3mepeHun ypoBHs. Knaccudukanus cpencts
u3MepeHuil ypoBHs. HaznaueHue, npuHIMN ASHCTBUS, MOBEPKa BU3yalbHbIX, TMIPOCTATUYECKUX, MOTJIAB-
KOBBIX, EMKOCTHBIX, PaIMOBOJHOBBIX U aKyCTUYECKHX YPOBHEMEpOB. DHU3MUECKUE OCHOBBI U3MEPEHHS 00b-
eMa ¥ BMeCTUMOCTHU. ['ocyapcTBEeHHbIE TOBEPOUHbIE CXEMBI JUIsl CPEACTB U3MEpEeHUs] 00beMa U BMECTUMO-
cti. CTeKIssHHbIE MEpbl BMECTUMOCTH, UX MOBepKa (kanuOpoBka). Meramindyeckue Mepbl BMECTUMOCTH, MX
noBepka (kaauOpoBka). TpaHCIOPTHBIE Mephl BMECTUMOCTH, UX MOBepKa (kanuOposka). [loBepka u kammo-
POBKa pe3epByapoB.

Paznen 9. U3mepenust 1aBjeHusi, BAKYyMHbIe H3MepPeHUsI

ObecrnieueHne equHCTBA U3MepeHU naBieHus. OCHOBHBIE THUIBI MAaHOMETPOB: XHUJAKOCTHBIE MaHO-
BaKyyMMETpBI, I'PY30IOPLUIHEBBIE MAHOMETPBI, MAHOMETPHI C YIPYTMMH YyBCTBUTEIBHBIMHU JJIEMEHTaMHU.
W3mepuTtenbHble TpeoOpa3oBaTeiy, 3aJaTYNKU U KaTuOpaTopsl AaBiieHUs. MeTOIMKHU TTOBEPKU CPEICTB U3-
MepeHMH aaBiieHus. [I[puMeHeHne CTEHI0B U YyCTaHOBOK JUISl U3MEPEHUS JaBJIEHHs. JTAaJIOHHOE U MOBEPOY-
Hoe oOopynoBaHue i noBepku u KanuOpoBku CU nasnenus. ['ocynapcTBeHHas moBepoyHasl cxema s
CH naBnenus.

Paznen 10. U3mepeHusi BpeMeHH M 4YaCTOTHI

Ob6nactu HU3MEPCHHA BPEMCHHU. BeJ'II/I‘II/IHI)I, CAWHUIBI U 3TAJIOHBI BPEMCHH, CHCTEMbI N3MCEPCHHA
Bpemenu. [Ipubopsl n3mepenus Bpemenu. Kiaccudukanus metonoB usmepenus yactorsl. Kinaccupukanus
CpEeICTB U3MEPEHHUS] YaCTOTHL. DJIEKTPOHHO-CYETHBIC YaCTOTOMEpHI. Pe3oHaHCHBIE yacToTOMephl. ['erepo-



IuHHBIE YacToToMepbl. KoHaeHcaTopHble yacToTroMepbl. BuOpanroHHbie (S3bIYKOBBIE) YaCTOTOMEPHL. AHa-
JIOTOBBIE CTpeoYHbIe YacToToMephl. [Ipumenenue ocunsmiorpados.

Pa3znen 11. Tensiopusuveckne U TeMnepaTypHblie u3MepeHust

OCHOBBI TEPMOMETPUHU: TEMIIEPATYPA, TEIUIOBOM I'PaiuEHT; NEPEHOC TEINIOBOW SHEPIUU: KOJINYECTBO
TEIUIOTHI, TEIUIOBOM MOTOK, K03 (PHUIIMEHT Terionepeaadn u T. I1.; TEIIOPU3NYECKUE CBOWCTBA BEUIECTB U
MaTEepHaJioB: TEIUIONPOBOAHOCTh, TEIUNIOEMKOCTh M T. I. OOmue cBeqeHus 00 M3MEPEHUH TEeMIIEpaTyphl.
Temneparypubie mkanbl. MexayHapoaHas temmnepatypHas mkana MTII-90. 'ocynapcTBeHHast moBepou-
Has cxema s CU temmeparypsl. Knaccudukanus cpencTB u3MepeHus: TeMrneparypbl. MeTo sl n3MepeHHs
Temreparyp B uHxeHepHoMm obopynoBanuu (QKCT, TepmoaiekTponpeodpazoBaTein, TEPMOMETPHI COMPO-
TUBJICHUS, BTOPUYHBIE TIPUOOpBI TepMOMETpUN). BonromeTpruueckue U AMIATOMETPUUYECKHE TEPMOMETPBI.
Haznauenue, npuHuun neiicTBus, moBepka. AHaJIOTroBble, IU(PPOBbIE TPUOOPHI U U3MEPUTENIbHbBIE TPeodpa-
30BaTeny TeMieparypsl. Temnocuerunku. HazHauenue, mpuHIMI ASHCTBUS OECKOHTAKTHBIX CPEACTBA U3MeE-
pEHUS TeMIepaTypbl. DTaJOHHOE U MOBEPOYHOE 00OpYyIOBAaHUE Ui TOBEPKH U KAIUOPOBKH CPENICTB U3Me-
penuil remrneparypsl. ['ocynapcTBenHas nosepouHas cxema 1 CU tremmeparypsl.

Pa3znen 12. U3mepeHust 3JieKTPHYECKUX U MATHUTHBIX BeJMuuH. PagnorexHuyeckue u paauo-
3JIEKTPOHHbIE H3MepPeHusl

OcHoBBI 0OecrieyeHs] ANHCTBA U3MEPEHUN SJIEKTPUUECKUX U MAarHUTHBIX BeWYHMH. ['ocyaapcTBeH-
Has cHCcTeMa OOCCIICUeHHUs CIMHCTBA HM3MEPEeHUH. METPOJIOrMYecKHe OCHOBBI TIOBEPKH M KaTHMOpPOBKHU
CPEICTB AJEKTPUUECKUX M3MepeHuil. Haznauenue, KOHCTPYKIHS, MPUHIINII ACUCTBUS aMIEPMETPOB, BOJIBT-
METPOB, BATTMETPOB, BAPMETPOB, OMMETPOB, CUETUNKOB JICKTPUUECKOM IHEPTUU, MOCTOB MOCTOSTHHOTO TO-
Ka, TOTCHIIMOMETPOB MTOCTOSTHHOTO TOKa. [ToBepka u kaaumOpoBKa MPUOOPOB MPSAMOTO JEHCTBHS U IPUOOPOB
cpaBHeHus. [loBepka n KaMOpOBKa U3MEPUTENIBHBIX MPE0Opa3oBaTeNIe U MEp JIEKTPUUESCKUX BEIIMYMH.

OcHOBBI ~ OOecrieueHHs] €AUHCTBA  PATUOTECXHHMYECCKHMX M PAJAMOIICKTPOHHBIX  H3MEPCHHM.
l'ocynapctBenHast cucrema o0OecrieueHus €AMHCTBA PATUOTEXHUUECKUX U PAJAHOIJICKTPOHHBIX U3MEPECHHI.
MeTposloTHYeCKMEe OCHOBBI IMMOBEPKHM M KAJIMOPOBKH CPEACTB  PAAMOTEXHUYECKHX  HM3MEPCHHI.
N3meputenbHble TEHEPATOPhl HMITYIBCHBIX CHUTHAJIOB, HUX TOBEpKa W KanuOpoBka. HuzkodacToTHBIC
M3MEPHUTEIIbHBIE TEHEPATOPHI, UX MOBEpKa M KanmnOpoBka. CpencTBa M3MEPEHU HANPSOKCHHH, X IOBEPKA U
KanuOpoBka. CpeacTBa U3MEPEHHI 4acTOThl, UHTEPBAJIOB BPEMEHHU, UX NOBEpKa U Kanubposka. Cpeactsa
M3MEPEHHI mapaMeTpoB (JOPMBbI CUTHAJIOB, UX TTOBEPKa U KaJIMOPOBKA.

Paznen 13. U3mepenusi pu3MKO-XMMHYECKOr0 COCTABA M CBOICTB BelleCTB

OcHOBBI (PU3UKO-XUMHUYECKOTO COCTaBa U CBOMCTB BemiecTB. Kimaccudukarus cpeacTa aHaimu3a co-
CTaBa M KOHLIEHTpAaIMi ra3oB (00ObEMHBIE XUMHUYECKHE, TEIUIOBbIE, MAarHUTHBIE, ONTHYECKUE, XEMUIIOC-
LIEHTHBIE razoaHaan3aTopbl). PU3NKO-XUMUUECKHE METOAbl aHanu3a. Kinaccudukanus METol0B U CPEACTB
M3MEepeHui (PU3NKO-XMMHUYECKOr0 cocTaBa U cBOiCTB BemiecTB. dotomerpus. CrekrpodoTromMeTpus B BU-
mumort 1 YO u UK obnactsax cnektpa. MosekyinspHas CeKTpPOCKONHs. ATOMHO-3MHUCCUOHHAS. U @TOMHO-
a0COpOLIMOHHAS CIIEKTPOMETPHsL. DIEKTPOXUMUUYECKHE METO/Ibl aHaIM3a (BCIIOMOTaTelIbHbIE U U3MEPUTEIb-
HbIE€ 3JIEKTPoJbl, pH-MEeTpbl, HOHOMEPDI, KOHAYKTOMETPBI. XpomaTorpaduueckue MeToAbl aHaiau3a. Busel
Xxpomarorpaduu: razoBas, KMJIKOCTHasi, HOHHass XxpoMmaTorpadus. ['azoBas xpomarorpadus. OCHOBEI METO-
na. O0opynoBanue, matepuaisl. O6nacTe npuMeHeHus. BoicokoappexTuBHas KUAKOCTHAS XpoMaTorpadus
(BOXKX). OcnoBbl MeTona. BOXKX- obopynoBanue. Ob6nactu npumenenus. Monnas xpomatorpadus. [o-
CTOMHCTBA U orpannyeHust Merosa. OcHoBbl MeTofa. O0IacTh MPUMEHEHUS METO/a TP aHaJln3e KaTHOHOB
U aHUOHOB. OCOOEHHOCTH MPOOOMOATOTOBKH IpPHU peaNTHU3allMid HHCTPYMEHTAJIBHBIX METOJIOB aHaIHU3a.
CpenctBa u3MepeHuil BIaXXHOCTH (TUTPOMETPBI, BIaroMephl).

Pa3nen 14. OnTnyeckue ¥ oNnTUKO-GU3NYECKHEe U3MEPEHHU S

OCHOBHBIE TOJIOKEHUS YPHEPTETHUECKOW (POTOMETPUHU U CBETOTEXHUKU. MeTO/1bl BBIITOJHEHUS U3Me-
PEHUSI OCHOBHBIX IMapaMETPOB U XapaKTEPUCTUK ONTUYECKOTO U3ITy4eHHs. MeTpoJornyeckiue U aHaluTuye-
CKHE OCHOBBI ONTHKO-(U3NYECKUX METO10B. OCOOEHHOCTH ONTUKO-(PU3NUECKUX U3MEPEHUN peaTbHbIX 00b-
€KTOB. AHAJUTHYECKHE M METPOJOTHYECKHE XapaKTEPUCTHKU CPEACTB ONTUKO-PU3NYECKUX H3MEPEHHI.
[TpuGops! 1 U3MEepeHui ONTHYECKOW MIIOTHOCTH. [IpuOOpHI JTIOMHUHECHIEHTHOTO aHalu3a, UX MOBEpKa U
KaMOpOBKa.



Pa3nen 15. Buopoakycruyeckue usmMepeHust

ObecrnieueHne eTUHCTBA B aKyCcTHKe U BHOpoakycTuke. [lIkanel n3amMepeHuii, ux BOCIPOU3BEIeHUE U
nepenavya B akyctuke u BuOpoakyctuke. [IpeoOpasoBarenu u u3mepuTeabHbIe MPUOOPHI HA UX OCHOBE. Pa-
Oouyne cpeAcTBa IS U3MEPEHUM B aKyCTHKE U BUOpOAaKycTUKe. MeTOIbl U CPeICTBA MOBEPKU U KAIUOPOBKH
CPEICTB U3MEPECHHI B aKyCTUKE W BUOpoaKkycTuke. OU3NUYECKHUE OCHOBBI TEOPHH MEXAaHUYECKHUX KOIeOaHUM.
BuGpomMeTrpsl 1 u3MepuTenbHbIe MpeoOpa3oBaren BUOpanuu u yaapa. [loBepouHble BHOpallMOHHBIE U
ylIapHble YCTaHOBKH. McmbITaTenbsHble BUOPAIIMOHHBIE M yIapHble YCTaHOBKH. [loBepka n kannOpoBKa u3-
MEpUTETBHBIX MTpeoOpa3oBareneil Bubpanuu u yaapa. [losepka u kanubposka BudbpomerpoB. ObecrieueHue
€IMHCTBA THAPOAKYCTUYECKUX M3MEpeHUid. MeTobl MOBEpKH U KaTMOPOBKU THIPOAKYCTHUECKUX W3MEpU-
TeJbHBIX MpeoOpa3oBareneii.

Pa3nen 16. U3mMepeHusi XapaKTepUCTUK HOHU3UPYIOIIMX U3IyYeHHH U sI/IEePHBIX KOHCTAHT

O0ecnieyeHne €IMHCTBA HM3MEPEHUN XapaKTEPUCTUK HOHU3UPYIOIIUX M3IYYCHUM U  SISPHBIX
KoHCTaHT. CpelcTBa M3MEPEHUIl IKCHO3UIIMOHHOM /103bI, MOLIHOCTH SKCIO3UIMOHHON J03bl U IMOTOKA
SHEPrUM PEHTIEHOBCKOTO M raMMa u3iydeHui. CpeicTBa M3MEPEHHMM MOIVIOIMIEHHON A03bl U MOIIHOCTH
MOTJIOLIEHHON 1103kl OeTa u3nmyuyeHus. CpencrtBa MU3MEPEHUN MOIIHOCTH IMOTJIOIIEHHOM 103bI (DOTOHHOTO
HMOHM3UpYIoUIero uanydeHus. CpeacrBa U3MEpEHUN aKTUBHOCTH U YJIEJIbHON aKTUBHOCTH PaIMOHYKIIUIOB.

CpenctBa u3MEpeHUN aKTHMBHOCTH HYKJIHUJIOB B aib(a-akTUBHBIX razax. CpelnctBa u3MepeHUil
aKTUBHOCTH HYKJIWJIOB B Oera-akTUBHbIX razax. CpeacrBa u3MepeHHl O0O0OBEMHOW aKTUBHOCTU
paanoakTUBHBIX asposoneil. [loBepka (kanuOpoBKa) CpPEeACTB HM3MEPEHUN HOHH3UPYIOUIMX HW3ITy4eHUH.
Pannannonnsiit koutposs (PK). Opranuzamnus PK B Poccuiickoit @enepanun. Metonnueckoe odecriedeHue
PK. Metonb! paanannonasix usmepenuit. Ocodennoctu PK B pa3nuyHbIx oTpacisx.

4.3 [lpakTHyeckue 3aHATHA (CEMUHAPDI)

Ne Koxa-Bo
Noe zansaTus Tema
pasnuena 4acoB

1 5 MeTo 16l HU3MEpPEHUs TMHEWHBIX BEJTUYHH C IPUMEHEHUEM YCTaHOB- 5
ku MCH 1

5 5 H3mepeHne reoMeTpuIecKiX BeJTMIUH MUKPOMETPUICCKIM HH- 2
CTPYMEHTOM

3 5 MeTo/1bl U3MEpPEHUs YIIIOBBIX BEJTUYHUH C IPUMEHEHUEM YCTaHOBKHU 5
MCU 5

4 5 W3mepeHuss HyTpoMepaM# WHIUKATOPHBIMHE C TICHOW JCIICHUS 5
0,01mm

5 7 00630p BECOM3MEPUTEIHHBIX TPHOOPOB JTA0OPATOPHOTO HA3HAYCHUS 1

5.6 8 MeTop1 U3MepeHus pacxo/a ¢ nomoiisto cuyérunkoB CI'K-4, 5

CI'K-1,6

6 9 MeTo1p1 U3MepeHus 1aBleHus C mpuMeHeHneM yctanosku MCU 4 1

7 11 MeTop1 H3MepeHus TeMrepaTypbl C IPUMEHEHUEM YCTaHOBKU 2
MCHU 2
Hroro: 14

4.4 KoutpoJbHas padorta (6, 7 ceMmecTpbl)

[TpumepHBIE TEMBI KOHTPOJIBHOM paboThI (6 cemecTp):

1 ®dusndeckue OCHOBBI MU3MEPEHUN T€OMETPUYECKHX BeIMYMH. [loBepouyHas cxema g CpPENCTB
n3Mepenus mHbl. [InockonapauienbHble KOHUEBBIE MEPHI JUTMHBL. Ha3HaueHune, nosepka.

2 IloBepounsle nuHelku. HazHaueHnue, moBepka.

3 llITpuxoBeie Mepbl AuHbl. HazHaueHnue, moBepka.

4 T'eomeTrpuueckue TOMYCKH (POPMBI, OPHEHTAIIMH, MECTOPACTIONOKECHHSI U OMEHUS TTOBEPXHOCTEH.
[ToBepouHas cxema it CPEACTB U3MEPEHUM OTKIOHEHUHN OT NPSAMOJIMHEUHOCTH U TIIIOCKOCTHOCTH.

5 MeToabl U cpeacTBa U3BMEPEHUN T€OMETPUUYECKUX BEJTMYMH IITAHT€HUHCTPYMEHTAMM.



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 ¢ 0TCUETHBIM yCTpoiicTBOM. HazHaueHue, MpuHIMI AeCTBUS, TOBEPKA.

9 Meronpl M cpencTBa WM3MEPEHHH TIE€OMETPUYECKMX BEJIMYMH HWHAMKATOPHBIMU CPENCTBAMHU
U3MEPECHUM.

10 MeTonbl 1 cpeacTBa U UBMEPEHUM TIIIOCKOTO yria.

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

12 TpeGoBaHHMs K MHUKPOTe€OMETpUH IMOBepXxHOCTH. [loBepouHas cxema Il CPEICTB HM3MEPEHUM
[1apaMeTPOB LIEPOXOBATOCTU. MepBhI IIEpOXOBATOCTH.

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

14 Metoas! u cpeAcTBa U3MEPEHUH IIEPOXOBATOCTH U BOJIHUCTOCTH ITOBEPXHOCTH.

[TpumepHbIe TeMBI KOHTPOJIbHOM paboThI (7 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 cpeicTBa U3MEPEHUN PATMOTEXHUYECKUX U PATMOICKTPOHHBIX BEJIMYHH.

11 Metoapl u cpencTBa U3MepeHUi (PU3UKO-XMMUIECKOTO COCTaBa M CBOMCTB BEIIECTB.

12 Metonpl M CpeACTBa M3MEPEHUM XapaKTEPUCTHK HOHH3UPYIOMIMX HU3JIYYCHUM U SASPHBIX
KOHCTaHT.

13 Metoapl u cpecTBa U3MEPEHUN aKyCTUYECKUX BEITUYMH.

14 Metoapl U cpeicTBa U3MEPEHUH ONTHKO-(U3HUYESCKUX BEIIMUHMH.

5 Y4eOHO-MeTOaAMYECKOE 00ecIeYeHHe JUCIHUIIINHBI

5.1 OcHoBHas quTEpaTypa

1 Cexanxkuii, B. C. Metoas! u cpenctBa u3MepeHuit 1 KOHTpoJs : yue6Hoe nocobue / B. C. Cekan-
kuii, 10. A. [Mukanos, H. B. Mep3nukuna ; Cubupckuii ¢enepanbubiii yausepcuteT. — Kpacnosipek : Cu-
oupckuii penepanvubiii yausepcurer (COY), 2017. — 316 c. : uin. — Pexum goctyna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=497517. — Bubauorp.: ¢. 304-305. — ISBN 978-5-7638-3612-
7.

2 Monpnabaesa, M. H. KontponbpHo-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 KOHTPoJIA : yueOHoe mocooue : [16+] / coct. . M. Tlonos ; Keme-
POBCKMI rocynapcTBeHHbIN yHuBepcuteT. — KemepoBo : KeMepoBCKuHil rocyaapCTBEHHBI YHHBEPCHUTET,
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.

10



5.2 lonmosiHUTeIbHAS JIUTEPATYPa

1 Hukutun, B. A. MeTozs! U cpeicTBa U3MEpEHHi, UCTIBITAaHUN U KOHTpoIs [ Tekcr] : y4el. 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 HuxkwutuH, B. A. JlaGopaTtopHblii TpakTUKyM MO Kypcy «MeToabpl M CpEeICTBa H3MEPCHHIA,
UCTIBITAHUN M KOHTPOJISH» [DNEKTPOHHBIN pecypc] : yueOHoe mocoOue: COOPHUK METOAMYECKHX YKa3aHUH K
1abopaToOpHBIM U MpPaKTHUYECKUM padoraM 1o obmactaM — «JIMHEHHO-YITIOBBIX W MEXaHHUYECKUX
u3mepenuit» / B. A. Hukutun; M-Bo oOpa3oBanus u Hayku Poc. ®denepanuu, ['oc. oOpazoBar. yuapexaeHue
BhICIIL. TIpod. oOpazoBanust «OpeHOypr. roc. yH-m», Kad. meTponoruu, ctanaapTi3anu 1 cepTuUKaLum. —
Y. 1. — DnektpoH. TekcToBbie AaH. (1 daiin: 8.19 M6). — Openbypr : OT'Y, 2011. — 348 c.

3 Huxwutuna, B. A. JlaGoparopHblii NpakTHKyM IO Kypcy «MeToabpl M CpeIcTBa H3MEpPEHUH,
UCTIBITAHUN U KOHTPOJIsD» [DNeKTpoHHBIN pecypc] : yueOHnoe mocobue / B. A. Hukutun; M-Bo obpa3oBanus
u Hayku Poc. @enepanun, ['oc. 06pazoBart. yupexaeHue Boicil. pod. odpazoBanust «OpeHOypr. roc. yH-T».
— Y. 2. I3mepeHne TEIUIOBBIX BEJIMYUH, U3MEPEHUE PACX0/1a, U3MEPEHNE BEIMUYUH JIaBJIECHUSA. — DIEKTPOH.
TekcToBbIe faH. (1 daiin: 9.12 M6). — Openbypr : OI'Y, 2011. — 546 c.

4 Hukutun, B. A. JlaGopaTopHblii mpakTHKyM Mo Kypcy «MeToasl M CpeAcTBa H3MEpEHUH,
HCIIBITAHUN W KOHTPOJISD» [ DIEKTPOHHBIN pecypc] : yueoHoe mocodue / B. A. Hukutun; M-Bo oOpa3oBaHus
u Hayku Poc. @enepanun, ['oc. oOpaszoBart. yupexacHue Boicl. pod. oopazoBanus «OpeHOYpT. TOC. YH-TY.
— Y. 3. M3mepeHue (HU3MKO-XUMUYECKOTO COCTaBa U CBOMCTB BEIIECTB, IJIEKTPUUYECKHMX U MAarHUTHBIX
BEJIMYUH, BPEMEHHU U YaCTOTHI. — DJIEKTPOH. TeKcToBbIe AaH. (1 daiin: 5.18 M6). — Opendypr : OI'Y, 2011. —
253 c.

5 HuBuH, A. I'. MeToapl U cpeAcTBa U3MEPEHUH, HCIIBITAHUA U KOHTPOJIA : yuyeOHOe mocodue : B 5
gactax / A. I'. lusun, C. B. Ilonomapes ; TamOoBckuii rocyJapCTBEHHBIM TEXHUYECKHUI YHUBEPCHUTET. —
Tam60B : TamboBckuii rocymapcTBeHHbId TexHuueckuii yausepcuret (TI'TY), 2011. — Yacts 1. — 104 c. :
HIL., TaoII., CXEM. — Pexum JI0CTYyTIA: 1o [IOJITUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=277964. — bubauorp. B ku. — ISBN 978-5-8265-0987-6.

6 duBuH, A. I'. MeToasl U cpeAcTBa U3MEPEHUH, UCTIBITAHUI U KOHTPOJIA : yuyeObHOoe mocodue : B 5
gactsax / A. I'. luBun, C. B. Ilonomapes, I'. B. Mosrosa ; TaMO00OBCKHii TOCYJapCTBEHHBIN TEXHHUYECKHUI
yHuBepcuteT. — TamOoB : TamOoBckuii rocynapcTBeHHbIM TexHuuyeckuit ynusepcuter (TI'TVY), 2012. —
Yactp 2. - 107 c¢. : cxem, wuil — Pexum gpocryma: mno moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=437084. — bubauorp. B ku. — ISBN 978-5-8265-1102-2.

7 Queun, A. I'. MeToasl U cpencTBa U3MEPEHUMN, UCIIBITAHUN U KOHTPOJIS : y4eOHOoe mocooue : B 5
gactsax / A. I'. luBun, C. B. IlonomapeB ; TamOOBCKHIl roCy1apCTBEHHBIH TEXHUYECKUH YHUBEPCUTET. —
Tamb6o0B : TamOoBckuii rocynapcrBeHHblii Texuuueckuii yausepcurer (TT'TY), 2013. — Yacte 3. Cpexncrsa
U3MEpPEHUST TEMIIEPATYPbI, ONTHUECKUX U PaJUallMOHHBIX BenuuuH. — 117 c. : mn. — Pexum gocryna: 1o
noanucke. — 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.

8 NusuH, A. I'. MeToapl U Cpe/IcTBa U3MEPEHUH, UCTIBITAHUNA U KOHTPOJIS : ydeOHOe mocodue : B 5
gactsax / A. I'. luBun, C. B. IlonomapeB ; TamOOBCKHMIl roCy1apCTBEHHBIH TEXHUYECKUHA YHUBEPCUTET. —
Tamb6o0B : Tam60Bckuit rocynapcTBeHHbll TexHuueckuil yuusepcuret (TI'TY), 2014. — Yacte 4. MeToasl u
CpeAcTBa U3MEpPEHHs cocTaBa U CBOWCTB BemlecTB. — 104 c. : mi., Tabin., cxeM. — Pexxum Joctyna: mo noj-
mucke. — URL: https://biblioclub.ru/index.php?page=book&id=277932. — buGmuorp.: c. 97. — ISBN 978-5-
8265-1272-2.

9 I'opGynoga, T. C. 3MepeHus, UCIIBITaHUSA U KOHTPOJIb. MeTobl U CpeacTBa : yuebHoe rnocodue /
T. C. T'opbyHoBa ; MunuctepctBo oOpasoBanusi 1 Hayku Poccum, KazaHckuil HallMOHANBHBIN HccIea0Ba-
TEJIbCKUM TEXHOJOTM4YecKnil yHuBepcuTeT. — Ka3zanb : KazaHCKHil HAydYHO-HCCIIEI0OBATEILCKUI TEXHOJIOTH-
geckuit yHuBepcuter (KHUTY), 2012. — 108 c. : wi. — Pexum npocryma: mo mnoxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=258770. — bubmuorp.: c¢. 103. — ISBN 978-5-7882-1321-7.

5.3 Ilepuoanueckue u3gaHust

— CrannapThl U KaduecTBo : kypHai // CtanaapTel 1 kauecTBo+Business excellence/ JlenoBoe corna-
menue. — M : PUA «Crannaptel u kauectBo», 2017-2021.

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

— WU3mepurenpHas TexHUKA : xKypHaI. — M. : AreHTcTBO «Pocmedarsy, 2010-2016;
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— 3aKoHO/IaTeNIbHAs ¥ MPUKIaJAHAas METPOJIOTUs : )KypHall. — M. : ArentctBo «Pocnedatsy, 2010-
2016.

5.4 UnTepHeT-pecypchbl

— aneKkTpoHHO-OMOnmoreuHas cucrema (OBC) (YHuBepcurerckas OuOnMOTEKa  OHJIANMH
https://biblioclub.ru);

— aneKTpoHHO-0nbmoTeunas cucrema (ObC) (https://znanium.com);

— 3JIEKTPOHHO-OuOMoTeuHas cucrema «M3narensctBo «Jlaub»» (http://e.lanbook.com/);

— HaIMOHAJBHBIN NU(GPOBOI pecypc «PyKOHT» — MeXOTpaciieBasi 3JIeKTpOHHas: OnOImoTeka Ha 0ase
texHonoruu Konrekcrym (http://rucont.ru/);

— Hay4yHo# 6ubmmorexku OpeHOyprekoro rocyaapcTsennoro yauepcurera (http://artlib.osu.ru);

— TlomoumHUMK mnpeanpuHUMATENnss B cdepe CTaHAAPTH3ALMU, METPOJIOTUH U cepTUdUKanuu
(http://www.pompred.ru/);

— Ceprudukanus u craHpaptuzauuss B Poccum — HeKOMMepYecKHil WH(POPMALMOHHBIA CalT
(http://www.rosstandart.ru);

— Mertpomnorus. Merposiornueckoe obecnieuenue npouspozactsa (http:// www.metrob.ru/);

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

— XKypnan «KoHTposnbHO-U3MepHTeNbHbIe TPUOOPH! U cucteMbl» (http:/www .kipis.ru/);

— Caiit ®enepanbHOrO areHTCTBA M0 TEXHUYECKOMY perynupoBanuio (http://www.gost.ru).

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIIPABOYHBbIE CUCTEMbI COBPEMEHHbIX HH(POPMANUOHHBIX TEXHOJIOTI U

1. Onepannonnas cucrema — Microsoft Windows.

2. TTaker HactonpHbIX mpuiaoxenuit — Microsoft Office (Word, Excel, PowerPoint, OneNote, Out-
look, Publisher, Access).

3. BecrmatHoe cpenctBo mpocmotpa daitnos PDF — Adobe Reader.

4. CoOojHbIi (aitnoBeiii apxuBatop — 7-Zip.

5. Koncynerant [lntoc [DnexTpoHHsbIii pecypc] : cnpaBouHo-TipaBoBas cucreMa / Kommnanus Kon-
cynbtanT [lmroc. — DnektpoH. naH. — Mocksa, [1992-2021]. — Pexum noctyna: B jokaneHou cetn OI'Y
\\fileserverI\!CONSULT\cons.exe.

6. apanT [DnekTpoHHBIN pecypce] : cipaBouHO-TipaBoBast cucrema / HIIIT I"apanTt-CepBuc. — Dniek-
TpoH. naH. — Mockga, [1990-2021].— Pexxum moctyma: \\fileserverl\GarantClient\garant.exe B JOKalbHOIA
ceru OI'Y.

7. 3akoHoarenbcTBO Poccuu [DnekTpoHHBIN pecypc] : nHpOpMalMOHHO-TIpaBoBas cuctema. — Pe-
*KuM goctyna: http://pravo.fso.gov.ru/ips/, B nokanbHoi cetu OI'Y.

8. ScienceDirect [DnexTpoHHbIN pecypc]: nHPpopmanmonHas miatpopma Elsevier. — Pexxum nocry-
na: https://www.sciencedirect.com.

9. SCOPUS [OnektpoHHbIN pecypc] : pedepatuBHas 6a3a aaHHbIX / kommanus Elsevier. — Pexum
nocryma: https://www.scopus.com/, B jokanbHoM cetu OI'Y.

10. Springer [DnexkTpoHHBIN pecypc] : 6a3a JaHHBIX HAYYHBIX KHMT, )KYPHAJOB, CIIPAaBOYHBIX MaTe-
puainos / kommanus Springer Customer Service Center GmbH. — Pexxum noctyma: https://link.springer.com/,
B JI0KanbHOM cetn OI'Y.

11. Web of Science [DnexktpoHHblil pecypc|: pedepatuBHas 0aza naHHbIx / kommanus Clarivate
Analytics. — Pexxum nocryma: http://apps.webofknowledge.com/, B nokansHoii cetu OI'Y.

12. baza ganneix ['OCT [DaekTpoHHBIA pecypc]: 0a3a JgaHHBIX. — Pexum jocryma:
https://docplan.ru, B nokanbHoit cetn OI'Y.

13. ELIBRARY.RU [Dnekrponnsiii pecypc]: Hayunas snekrponHas 6ubmmoreka (HOB) — Pe-
*uM noctyna: https://elibrary.ru/defaultx.asp?.

6 MaTepuajibHO-TeXHUYECKOe olecnedeHne JUCIUNINHBI

VYueOHbIe AyJUTOPHUHU IJId ITPOBCACHU A 3aHATHH JICKOIUOHHOI'O TUIla, CCMHUHAPCKOI'0 TUIIA, JJIS IIPOBC-
ACHUA TPYIIIOBBIX U HHAWBHUAYAJIbHBIX KOHCy.TII)TaI_[I/II\/'I, TEKYHIETro KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCcTanuu.
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http://e.lanbook.com/

AyIUTOpUN OCHAIIEHBI KOMIUIEKTAaMH y4E€HUYEeCKOU MeOenH, TEXHHYECKUMH CPeJACTBAMU O0yUYeHus,
CITYXaIIUMU JIJIsl TIPEJCTaBIeHUs yueOHOM MH(pOpManuu OOJBIION ayIuTOPHH (MYJIbTUMEIUHHBIA TIPOCK-
TOp, AOCKA, IKPaH).

[Tomerenne 11l caMOCTOSATEIBLHON PaOOTHI OO0YYAIONIMXCS OCHAIEHBI KOMMBIOTEPHOW TEXHUKOU
noakimouéHHoO K cetn «MHTepHeT» U oOecredeHWeM JOCTyla B DIIGKTPOHHYIO HH(POPMAIIMOHHO-
oOpazoBarenbHyto cpeny OI'Y.

Jlaboparopus TEXHUUECKUX U3MEPEHUH 000py10BaHA CTEHIaMU U YCTaHOBKaMHU:

MCH 1 — MeToabl U3MepEHHs JIMHEHHBIX BEJITUYNH;

MCH 2 — MeToapl u3MepeHus YIrilIoBbIX BEIUUNH;

MCH 3 — MeToabl U3MEPEHHUS ANEKTPUUECKUX BEITUYHUH;

MCH 4 — MeToapl n3MepeHus 1aBJICHUs;

MCH 5 — MeToabl U3MEPEHUS TEMIIEPATYPHI;

MCH 6 — MeTopl U3MEpEHUs 4aCTOTHI.
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