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Paboyasi nporpamMma OuUCLMNIIMHBbI COCTaBeHa B COOTBETCTBMM C doefeparnbHbiM rocy4apCTBEHHbIM 0Opas3oBaTerbHbIM
CTaHOapTOM BbiCclero obpasoBaHust no HanpaeneHuto nogrotoBkn 29.03.03 TexHonornst nonurpacnyeckoro u
YyNaKkoBOYHOro NpoOu3BOACTBAa, YTBEPXOEHHBIM npukazoM MuHucTepcTBa obGpasoBaHus M Haykm Poccuiickon deaepauunu
0T 22.09.2017 r. Ne 960

CocraButens (n):

KaHomaaTt TeXHUYEeCKNX HayK, AOLEHT BaxtnH A.B.
OT Kadbenpbl cocTaBuTENS: CwupenbHukos B.U.
3asegytowinin kadbegpon WMHpOpPMaLMOHHO-

N3MepPUTENbHbIX TEXHOSIOMNIA N CUCTEM ynpaBneHua

OT BbInyckatoLen kadenpbl: Akum 3.J1.
3aeegytownin kadegpom

MeToaundeckun otaoen: CmunpHoBa B.I".



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

11 Uenb pucuunnuHbl: CdopmMupoBaTb KOMMETEHUMM oOyvaioweroca B obrnactm  MeTponoruu,
cTaHgapTmMsauuu, cepTtudukaumm. OOy4MTb OCHOBaM MeTposiormdeckoro obecneyeHnss eaMHCTBA W3MEPEHUA 1
OOCTWXKeHUst TpebyemMon TOYHOCTM pe3ynNbTaToB U3MEPEHUN.

1.2 3apauv AUCUUNNUHGI:

[MpakTnyeckoe OCBOEHME CTyAeHTaMW COBPEMEHHbIX METOAOB M CPeACcTB WM3MEPEHMs1 (PU3MYECKMX BENUYMH.
MprobpeTeHne HaBLIKOB WCNOMb30BaHWUS METPOSIOTMYECKMX OMnepauuin Npyu KOHTPONE napaMeTpoB TEXHOMOMMYEeCKMX
NpoLEeCccoB 1 NPOM3BOACTB, CTaHAapTM3auMM N cepTudmkaumm B NpakTMYeCKon OeATEeNbHOCTM Ha NpeanpuaTusx.

1.3 TpeboBaHMA K npegBapuUTeribHOW NMOArOTOBKEe OOy4aloLerocs:

MpenBaputensHasa noAroToBka npegnonaraeT co3faHue OCHOBbI AMS (POPMUPOBaAHUS KOMMNETEHUUN, YKa3aHHbIX
B M. 2, NpY NU3Yy4EHUN AUCLIUMNIINH:

dusuka

WHdopMaLnoHHbIe TeXHOMNornu

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNITUHDbI

OlMK-10: CnocobeH NpoBOAUTL CTaHAAPTHbIE U CepTU(PUKALMOHHbIE UCNbITaHUS nonurpaduyeckomn
NpoAYyKUUU, NPOMbILLNEHHbIX U3OEeNUA U YNaKOBKN

3HaTb: OCHOBHbLIE 3Tarnbl Pa3BUTMS METPONOrMM, MeTodbl M CpeacTBa U3MEpPeHWi, Buabl U3MEPEHWA U MEeTOAMKU
06paboTkM pe3ynbTaToB M3MEPEHWA; METPONorMyeckne U MpaBoBble OCHOBbI OGEcrneyYeHusl eauMHCTBa WU3MepeHui;
OCHOBbI CTaHAAPTU3aLMKN, OCHOBHbIE KaTeropuv u Buabl HOPMaTUBHON JOKYMEHTaLUM

YmeTb: npoBoAnUTb Kaﬂl/l6pOBKy cpencTe M3MepeHMVI n onpeaenAaTb NorpewHoCTb M3mepeHm7|; pa6OTaTb CO CTaHOapTamMmu
M NOoNnb30BaTbCA UMW, COCTaBlIATbL 3adABKY Ha nony4vyeHue CepTI/ICbI/IKaTa Ha nonmrpaqueCKyro M YyNakoBOYHYK NpoayKLUMIO

BnapeTb: HaBblkaMX NMPVMMEHEHUSI METOAOB METPONIOTMYECKUX U3MEPEHUIA MapaMeTpPoB U CBOWCTB MaTepuarnos, U3genui
M MPOLECCOB MNpU BbINYyCKE KHWM, TFas3eT, >KypHanoB, PeKMaMHOM, YNakoBOYHOW MNpOAYKUMM C  MPUMEHEHVEM
COOTBETCTBYIOLLMX TEXHOMOMMIA




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
paboTta

MHHoBaLl. dopma
dopmbl TeKyLero
3aHATUN KOHTpONS

CP

Nex. Mp. | (Yackl)
(vacel) | (4acbl)

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

Pazgen 1. BsepeHne B  MeTpOSoOruio.
CpepncTtea nsMepeHun.

Tema 1. OCHOBHble MOHATUS U onpeneneHns
METPOSIOrnn.

BeeneHue. WcTopudeckas cnpaska.
OnpepneneHus METPOSIONN.
3akoHogaTternbHble OCHOBbLI. Knaccudukaums 4 4
cpeacTB N3MEepPEHNA. CTpykTypbl
N3MEePUTESbHBIX CUCTEM.

Ko

Tema 2. Bwugbl un3MepuTENbHbIX  LUKan.
EaomHuuel BenuumH. Cuctema CU (cTpykTypa,
OCHOBHble M  MpPOU3BOAHLIE  €OUHWLbI).
OTanoHbl M paboyne cpeacTBa U3MepeHUi
(Bonpocsl peanusaumm " XpaHeHus 4 10 2
3TaNoOHOB, NepefaYv €eAuHULbBl BENUYWHbI).
[NoBepoYHbIE CXEMBI.

Pasgen 2. T[lorpelwiHocT u3MepeHun u
MeTporornyeckoe obecneyeHme.

Tema 3. [NorpeLHoCTn 3MepeHui.
Knaccudumkaums norpewHocten n copmynbl 4
ana  ux pacyeta. MeToabl  ycTpaHeHus
norpeLuHocTen n3MepeHus. MoBepka,
kanubpoBka U aTTecrauus cpeacTs 8 16 2 nn
N3MepeEHnn.

Ko

Tema 4. MeTponornyeckoe obecneveHne
npon3BoacTea.

[ocymapcTBeHHOE perynupoBaHue B obractu
METPONOruu. 3apaum " PYHKLMK
PoccranpapTta. CTpykTypbl rocygapCTBEHHOWN 4 12 6
METPOSIOrMYecKkon CnyxoObl "
METPOSOrMYecKMX Cnyxxo6 npegnpuaTui.

Pasgen 3. CtaHgapTtusauus.

Tema 5. OcHOBbI CTaHOapTU3aUUMN.

WcTtopusi passutmnsa. Lenu, npuvHUMnbl U
3apayn CTaHgapTu3aumu. TexHunyeckoe
perynvpoBaHue. [oKymeHTbl B obrnactu Ko
cTaHaapTusaumn. HaumoHanbHblii opraH PO 4 2
no cTaHAapTU3aumm.




Tema 6. CructeMbl cTaHgapTU3aALMUMN.

CTpykTypbl 1
MeXOyHapOAHbIX

FOCT, 1SO, MEC ux B3anmogenctame mexay
coBoi. MpuHLMNbI permoHansHoro 2 7 2
pacnpocTpaHeH1s CUCTEM CTaH4apTM3aLmm.

MPUHLUMMNLI  MOCTPOEHUS
cUCTEM  cTaHOapTM3aumu

Pasgen 4. Ceptndukaums.

Tema 7. CucteMbl cepTudmkalmu.

Buabl cepTudmkaumnn. O6BbeKThI
obsizatenbHon cepTudmkauun. [deknapauus
cooTBeTcTBUs. CepTudpmkaums nepcoHana. 4 2

MNeTnsa kayectBa n poaykuunn.

Tema 8. HopmartueHoe obecneyeHne

cepTndmkaumnn.
CTpyktypa

obecrneveHnss cepTudukaumun. AkkpeauTauus

opraHoB no
nenbltTaTesibHbIX

Ha 0GbEeKTbl cepTUdUKaLIMN.

HOpPpMAaTMUBHO-METOAN4YECKOro

cepTudunkaumnm n 4 6 275
nabopatopuin. CTtaHgapThbl ’

Ko

Wtoro B cemecTpe (Ha kypce ansa 3A0) 34 51 22,75
KoHcynbTaumm n npomexxyToyHas 025
aTTrectaums (3ayer) ’
Bcero koHTakTHasa pabota u CP no 8525 22 75

OUcuMnnuHe

4 KYPCOBOE NMPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM MiaHoM He NpeaycMOTPeHo

5. ®OH[l OLLEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALMA

5.1 OnucaHue nokasareneun, KPUTEPMEB U CUCTEMbI OLleHUBAHUSA pe3yNibTaToB 00y4YeHus
5.1.1 NMoka3aTtenun oueHMBaHUS

Kon HanmeHoBaHue oLeHOo4YHOoro
MokasaTenu oLeHuBaHNs pesyrbTaToB 00yYeHus
KoMneTeHunn cpeacTea
1. MNoka3blBaeT 3HAHME OCHOBHbIE KaTeropMm W BUAbl HOPMAaTUBHOM
OOKyMeHTauMnm no MeTponorvv, anroputMbl M NporpaMmbel  Ans
a3paboTkn 1 oopmMneHnss JOKYMeHTaLmMmn, OCHOBbI CTaHZapTusauum u
pasp ,(b P AoKy 4 Aap H 1. Bonpocbl YCTHOIo
cepTudmkalmu;
cobecefoBaHust
OrK-10 2. CamocToaTenbHO NpoM3BOOUT MOBEPKY M KanubpoBKy cpeacTs 2 MpakTuko-

N3MepEHUA, onpeaensieT NOrpeLLIHOCTY Pe3yrbTaToB 3MEPEHMWIA;

3. Wcnonb3yeT Ha npakTuke COBpPEMEHHble MeToAbl, BuAbl U cpeacTea
N3MEpPEHUn (PU3NYECKUX BENUYUH, METOAUKU BbIMOINHEHUS U3MepeHUii
napameTpoB NPOLLECCOB 1 NPOU3BOACTB.

OpuUeHTnpoBaHHbIe 3adaHNA

5.1.2 Cucrema un

KpUTEpUU oLleHMBaHUA

LLikana oueHnBaHuA

Kputepun oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMI

YcTHoe cobecenoBaHne MucbmeHHas paboTa

3a4yTteHo

CTyaoeHT rokasblBaeT 3HaHue
(hakTyeckoro Matepuana fno nporpame,
B TOM u4ucne: 3HaHue obsi3aTenbHon
nuTepaTypbl, COBPEMEHHbIX MyGnvKauui
no nporpammve Kypca; CTyOEHT
NOSNOXUTENBHO coan KOJIMOKBUYMbI;
YyUMTbIBAIOTCA MOrMKa, CTPYKTypa, CTUMb
OTBeTa; KynbTypa peyn, maHepa obLLeHNS;

3adaHue

YMeHVe MpuUroXuTb TEOPUID K MpakTuke W
peLwunTb npeanoxeHHoe npakTuyeckoe




FOTOBHOCTb K AVCKYCCUH,
apryMeHTUpPOBaHHOCTb OTBETa; YPOBEHb
CaMOCTOSITENBHOIO MbILLIIEHNS;
OTCYTCTBME  MPOMYCKOB  3aHATUA  NO
HeyBaXXUTENbHbLIM NpUYMHaM

OtcyTtcTBUE 3HaHuA npongeHHoro

mMaTepuana, nroxoe 3HaHue

obszarensHom nutepaTypsl;

oTpuuaTenbHbIN pesynbTaT no | HeeBo3amoXxHOCTb NPUNOXUTb  TEOPWUIO K
He 3auyteHo NMPOXOXOEHWIO  KOJNITOKBUYMOB;  CTYAEHT | NMpakTuke 7] peLwmuTb npeanoxeHHoe

AOMycKaeT CyLLEeCTBEHHble OLWWOKM Mpu | NpakTMYecKoe 3adaHue;
OTBETE Ha BOMPOCLI NpenogasaTens;
Hannume  HeyBaXWTESbHbIX  MPOMNYCKOB
3aHATUN.

5.2 TunoBble KOHTPOJbHbIE 3a4aHUA UITN UHbIEe MaTepuarnbl, HEOOXOAUMbIE AJSi OLLIeHKU 3HAHUW, YMEHUN,
HaBbIKOB U (Mnn) onbiTa AeATeNIbHOCTU
5.2.1 Nepe4vyeHb KOHTPOJSILHbLIX BONPOCOB

Ne n/n | dopmynnpoBKM BONPOCOB

Cewmectp 4

Ctpyktypa MEK u ee pyHKLMOHUPOBaHWE

Ctpyktypa ISO 1 ee pyHKUMOHUPOBaHNE

OnpepeneHne cepTudukaumm.

Buabl ceptudmkaumm. ObasaTenbHas ceptTudukaums.

MeTnsa kayecTtBa npoaykuunn.

MeToabl uamepeHui.

Knaccudukaums cpeacTts nameperuii (No BbINOMHAEMbIM OYHKLNSIM).

Cpepncrtea UsmepeHuii Temneparypbl

OO (N[O BD]|WIN|—~

CpefacTea UsMepeHuii AaBneHus

10 CpencTtBa namepeHusi pacxoga u Konnyectea

11 CpencrtBa namepeHusi YpoBHSI

12 OCHOBHbIE NOHATMA U NpeaMeT MeTpororun. ctopus n passuTtue.

13 MoHsaTue o cucteme eamHul. MexayHapogHas cuctema egunmy, CA.

14 lNoHATHE N 1 BUObl 3TanoHOB.

15 KauecTBeHHas 1 kOnMYecTBEHHas XapakTepuUCTUKN N3MepseMon BEMNNYUHBI.

16 M3mepuTenbHble WKanbl.

17 (DaKTOpr, BInnarOWne Ha pe3ynbtat usMepeHnd, CyMMapHad NnorpellHOCTb USMepeHus.

18 HopmarnbHble 1 paboyne 06nacTi 3HaYEHWUI BIUSAIOLWLMX BENNYMH.

19 OCHOBHblEe XapaKTEPUCTUKN CPEACTB U3MEPEHUIA.

20 O6paboTka pe3ynbTaTtoB O4HOKPATHLIX U3MEPEHUIA.

21 O6paboTka pe3ynbTaToB MHOMOKpaTHbIX U3MEPEHUN.

22 HopMupoBaHne MeTPOoNormyecknx XxapakTepuUcTuK CpeacTs M3MepeHnin, NOHATME Knacca TodHoctu CU.

23 Knaccudumkaums norpewHocten CU.

24 Mogenu pacnpegenenus norpewHoctn CU Boonb dyHKLMKM NpeobpasoBaHus.

25 Mepenayva pasmepa eguHUL, U3MYECKUX BEMNYMH. [[OCyLapCTBEHHbIE U. JTOKalbHbIE NMOBEPOYHbLIE CXEMbI.

26 MoHATNe 0 kKannbpoBKe N NOBEPKE CPEACTB N3MEPEHUN.

27 Poccuiickast cuctema kanmbpoBku.

28 MoaTteepxaeHne Tuna CU

29 "ocynapcTtBeHHbIn peectp CUL.

30 "ocypapcTBeHHOE ynpaBrneHue AeaTenbHOCTbIO N0 06ecneyeHno e4MHCTBA U3MEPEHUIA

31 3apauu rocyaapCTBEHHON METPOSIOrMYECKON Cry>XObl.

32 CtpykTtypa PocctaHgapTa n ee oyHKUUOHNPOBaHME.

33 BeaoMcTBEHHbIE METPONOTMYECKUE CIYXObI.

34 MexxayHapoaHas ctaHgapTusaumsi. (OCHOBHbIE HanpaBreHns 1 passuTme)




5.2.2 TunoBble TeCcTOBbIE 3a4aHUA

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3afaHUA (3aaayvm, Kemucbl)

1. Hantn cuctematuyeckyto U cCrnyvarHylo COCTaBRsioWME MNOrPELUHOCTU KOCBEHHOMO pesynbTata M3MepeHus
cunbl F no 3aBucumoctv F = m * a, rae m — macca Tena; a — YCKOpPEHMe.

2. Hantn cuctematmyeckytd U CnyyYyanHylo COCTaBfisHOLME MOrpeLlHOCTM KOCBEHHOro pesyribTata U3mMepeHusi
cunbl Toka no 3asucumocTtn | = U / R, rge U — HanpspkeHue; R — conpotueneHue.

5.3 MeTtoauyeckue matepuansbl, onpeaensiolme npouenypbl oueHUBaHUA 3HaHUW, YMEHUIN, BNafgeHun
(HaBbIKOB M (MNIM) NPAKTUYECKOro onbITa AeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka obyyvarowerocsi K NpoMeXXyToO4YHOM aTTecTaumm M Nopsanok NMMKBUAALUN akaaeMn4ecKomn
3a00MmKeHHOCTHU

lMpoBeneHNe NPOMEXYTOYHOW aTTecTauuMu pernamMeHTMpPOBaHO moKanbHbIM HOpMaTMBHbIM aktom CI6MYMNTA
«lMonoxeHne o0 npoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAaEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obyyaroLLmnxcsa»

5.3.2 ®opma npoBeAeHMA NPOMEXYTOYHOM aTTecTaumMm no gUCUmnimHe

+ +

NHasa

NMncbmeHHas

YcTHad KoMnbloTepHOe TeCcTMpoBaHme

5.3.3 Ocob6eHHOCTM NpoBeAEHUA NPOMEXKYTOYHOM aTTecTauum No AUCUMNInHe

lMpenogaBatenb NpMHUMAET 3a4eT TOSMbKO NpW Hagnexawum obpasoM OOPMIIEHHON 3a4eTHOM KHWXKKW. [pu
npoBedeHUN 3ayeTa BpeMsi, OTBOAMMOE Ha NOAroTOBKY K OTBeTy, coctaBnseT He 6onee 40 MuH. KpuTepumu oueHku

OoTBeTa CTyleHTa Ha 3a4eTe OBOOATCA npenogaBaTtersieM 0 cBeaeHUA CTyAeHTOB 4O Ha4varla 3a4eTa.

6. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECNEYEHME OAUCUUNITIUHDI
6.1 YuebHas nutepartypa

ABTOp

3arnasuve

MN3paTenbCcTBO

| log n3pgaHus |

Ccblnika

6.1.1 OcHoBHas y4yebGHasa nutepaTtypa

PagkeBny, A. M., |MeTponorus, CapaTos: BV3oBCKoe http://www.iprbooksh
CxupTtnagse, A. [T, |cTraHgaptusaums " P - By 2019 op.ru/79771.html
Jlaktnonos, b. . cepTudmkaums 06pasosaHme
A KongpalukoBa, | MeTponorus. http://www.nizrp.nar
N.B. BboHgapeHkoBa, | CTaHOgapTM3aums. M-BO Hayku 1 BbicLLErO od.ru/metod/kafinfiz
E.M. Ostnosa CepTtndukaums. obpasoBaHusa PO, BLUTS 2019 mtex/2019_04_27 0
KeanumeTtpus. MpakTnkym crieryntg. — Cre. : 1.pdf
[TekeT] yyebHo- BWTS CMe6 rynTA
MeToan4veckoe nocobme
lopanenko, B. E.,|MeTponorus, CankT-NeTtepbypr: CaHkT http://www.iprbooksh
lNopavenko, E. T, |cTtaHgaptmsaums " -MeTepbyprckumi op.ru/74337.html
HopuH, B. A., | cepTudmkaums. rocyfapCTBeHHbIN 2016
AbpocnmoBa, A. A, [ TexHunyeckne namepeHuns apXUTEKTYPHO-
HoBukos, B. n., CTPOMUTENbHBIN
TpyHoBa, E. B. yHuBepcuteT, 35C ACB
6.1.2 lononHuTenbHas yyebHasa nutepartypa
MepemutuHa, T. O. MeTtponorus, Tomck: ToMckuit http://www.iprbooksh
CcTaHgapTM3aums " rocyapCTBEHHbIN op.ru/72129.html
cepTudmKaums YHVBEPCUTET CUCTEM 2016
yrnpaBneHus u
pPafVo3NEKTPOHUKM
Wknsaposa, E. U. MeTpornorus, Mockea: MocKoBCKas http://www.iprbooksh
cTaHgapTmM3aums, - 0p.ru/65667.html
cepTudmkaums n ;S:gg;ﬁg:g;ggfo 2016
yrnpaBreHne KavyecTBOM B TpaHcnopTa
BOMNpOCax u oTBeTax
Backakos, B. C., |KoHTponbHble 3agaHua U Camana: MoBOmKeKMi http://www.iprbooksh
KocoBa, A. J1., [meTogmyeckne ykasaHua K pa: 2 op.ru/73829.html
Mpokonbes, B. U. NPaKTUYEeCKUM 3aHATUAM MO rOCYAAPCTBEHHBIN
yH/MBepcuTeT 2016
avcuunnuHe  «MeTponorus, TENEKOMMYHUKALIMEA U
CTaHJapTusaums n
cepTudmkaumay MHEHOPMATHKM




6.2 MNepeyeHb NnpocdheccrmoHanbHbIX 6a3 AaHHbIX U MHGOPMaALIMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6nbnnoTteyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTO CI1b MNYMTA [AnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru
OneKkTpoHHO-6MbnmnoTevHaa cuctema «Abyke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

6.3 NepevyeHb NULEH3NMOHHOIo U CBO6GOAHO pacnpocTpaHAEeMOro NnporpaMmMHoOro oéecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepuanbHO-TEXHUYECKOM 6a3bl, HEO6XOAMMOW ANA OCYLLEeCTBNEHUA 06pa3oBaTeNlbHOro
npouecca no AUCUMNIIMHE

AyauTopus OcHalleHue

MynbTumMeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, Jocka
JlekunoHHas ¥ A pyA 4 P A
ayguTopust

KoMnbloTepHbIn knacc

MynbTMeaniiHoe o6opyaoBaHUE, KOMMbIOTEPHAs! TEXHUKA C BO3MOXHOCTbIO MOAKIOMEHUS K
cetn  «WHTepHeT» un  obecrnedeHMem [ocTyna B 3NEKTPOHHYH  MHEOPMALMOHHO-
obpa3soBaTernbHyto cpefny

B-411

JNlabopaTopHble cTeHObl - WUCCredoBaHMe TEepPMOMETPOB 3IEKTPUYECKOro  COMPOTUBMEHUS,
MynbTUMeauiiHoe oGopyaoBaHue.




