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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

- METpOJIOTMYECKoe oO0ecreueHue IPOEKTHOM, Hay4YHO-HCCIIeI0BaTeNIbCKOM,
OpTaHU3AOHHO-YTIPABICHYECKO, MOHTaKHO-HAJIa0YHOH, CepBUCHO-
OKCIUTYaTallMOHHON JIEATENIBHOCTH B OOJAaCTH KOHCTPYMPOBAaHHUS € TEXHOJIOTHUS
ANEKTPOHHBIX HH(PoKkoMMyHUKaIMOHHBIX ceTeit (MKC);

- OCBOGHHME COBPEMEHHBIX J((EKTUBHBIX METOJUK METPOJOTHYECKOM
OKCHEPTU3bI MPOEKTHON MOKYMEHTAlMHU, TOCIEIYIOIMEro KOHTPOIS M IHArHOCTUKH
HNKC, oOecneuynBaromMX BbICOKUH YpOBEHb TEXHMYECKHX U JKCIUTyaTalMOHHBIX
XapakTepucTuk U TexHoiornyHoctu MKC.

B pesynbrare u3ydeHus IUCHUIUIMHBI CTYACHT JOJDKEH IMOJYYHUTh 3HAHUS H
MPAKTUIECKUE HABBIKU:

- OpraHuM3aguu paboyumx MECT, HX OCHAILEHUS CpPEICTBaAMU KOHTPOJI,
U3MEpPEeHU M TEXHUYECKOHM JMAarHOCTUKM, pPa3MEIICHHE METPOJIOTHYECKOIo
000pya0BaHUS;

- KOHTPOJIb 32 COOJIFOJICHUEM TEXHOJIOTUYECKOW TUCIMILIHHEI;

- o0cimyxuBaHW€  HMH(POPMALMOHHO-U3MEPUTENBHOTO  O000OpYAOBaHUSA U
npubopoB;

- OpraHu3alys  METPOJOTHYECKOTO  OOECHeueHUs]  TEXHOJOTHUECKHUX
IPOLIECCOB, MCIIOJIb30BaHUE THUIIOBBIX METOJOB KOHTPOJII KauecTBa BBIITyCKAaeMOil
IPOAYKIINU;

- ydacte B paboTax MO JOBOAKE M OCBOCHHUIO TEXHOJOTUYECKHX IMPOIECCOB C
[EJBI0  METPOJIOTHYECKOTO O00eCreueHus MPOW3BOJICTBA HOBOW MPOJYKIIMH, B
COOTBETCTBUM € 3adayaMH  MOBBIIIEHUS 3(PPEKTUBHOCTH  MNPOU3BOJCTBA U
npumenenust MKC.

1.2 3apauyu u3dyyeHus JUCUMIJIMHBI

- TOJIyYeHME 3HAaHUW OCHOB METPOJIOTMM M  CTaHAapTU3aluu, IS
[IEJICHANPABJICHHOTO  aHali3a NPOOJeM U  IO3BOJSIOIIMX IMPOBOJAUTH  ITOUCK
PENICHHIA 110 00ECTICYCHHIO JKU3HEHHOTO ITUKJIA AJICKTPOHHBIX CPE/ICTB

- (opMHpoBaHHE YMEHHII M HaBBIKOB MPUMEHSTH MOJIYYCHHBIC 3HAHUS MPU
OCYIIIECTBJICHUM KOHTPOJISl, HM3MEPEHUs, JIUAarHOCTUKU B HCCIIEIOBATEIbCKON U
MIPOU3BOJICTBEHHON NESITENIbHOCTH HarpaBieHHo Ha co3ganne WMKC paznuuHoro
(YHKIIMOHATLHOTO Ha3HAYCHUS,

- OBJQJICHUE COBPEMEHHBIMU METOJaMU  TIOJy4YeHHUsS HM  00paboTKHU
uHpopmaruu s obecrieueHus xu3neHHoro nukia MKC.

1.3 IlepeueHb IUIAaHHPYEMBIX Ppe3yJdbTATOB O0OYYEeHHUS MO AUCHMILIHHE
(MOay/110), COOTHECEHHBIX € IJIAHMPYEeMbIMH Ppe3yJabTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOI MPOrpaMMbl

Koa n HanmeHoBaHue MHOUKaTopa 3aI'IJ'IaHVIDOBaHHbIe pe3ynbTtaTthbl o6yquV|s| no ancuuniunHe
OOCTUXEHNA KoMneTeHunmn

OIIK-2: CniocoGeH caMOCTOATEJIBbHO NPOBOANTH IKCIIEPHMEHTAIbHBIC HCCJICOBAHUSA
M MCTO0JIb30BATH OCHOBHBIE MPHEMBbI 00Pa0OTKH H NMPeICTABIEHUS MOJTYYeHHBIX
AAHHBIX

OIIK-2.1: IIpumensier JOKYMEHTAIINIO, XapaKTepHYIO [ 00IacTu
OCHOBHBIE METO/IbI U CPE/ICTBA MH(OKOMMYHUKAIIMOHHBIX TEXHOJIOTUN U CUCTEM CBSA3U
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HpOBEICHUS
IKCIEPUMEHTATEHBIX
UCCIIEI0BaHU, CUCTEMBI
CTaH/IaPTH3AUH U
cepruduxanun

MIEPCIIEKTUBBI TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH U
CTaHJIapTOB

CriocoObl OCYIIECTBICHUS TPUEMKH U OCBOCHHS
BBOJMMOI0 000pY/I0BaHUS B COOTBETCTBUU C
JNEHCTBYIOIMMU HOPMAaTuBaMU

I0JIb30BaTbCsl HOPMAaTUBHOM U NPAaBOBOU
JOKyMEHTalMeH, XapakTepHOU 11 obnactu
MH(OKOMMYHUKAIIMOHHBIX TEXHOJIOTUN U CUCTEM CBSA3H
IIPOBOAMTH NHCTPYMEHTAIbHBIE U3MEPEHMS,
HCTIOJIb3yeMBbIE B 00J1aCTH HH(POKOMMYHHKAITHOHHBIX
TEXHOJIOTUH U CUCTEM CBA3H

HaBbikamu paboThl HOpMaTUBHOM TOKyMEHTALUME
(MHCTpPYKIMEH) MO 3KCIUTyaTallMOHHO-TEXHUYECKOMY
00CITy>)KMBaHUIO COOPY>KEHUM, ceTel U 000pyT0BaHMS
CBSI3H

HaBbikamu paboThl HOpPMaTUBHOM TOKyMEHTaLUEN
(MHCTpYKIMEH) o mporpaMMaM UCTIbITaHUH
HaBBIKaMU pabOTHI CPEICTB U3MEPEHUI

OIIK-2.2: BeiOupaet criocoOsl 1
CpEICTBA UBMEPEHUN U
IPOBOJUT HKCIEPUMEHTATBHBIC
UCCJIETOBAHUS

HOpMaruBHbIE IIpaBoOBbIE akThl Pocculickon Penepanun
TEXHUYECKNE PETJIAMEHTHI

MEXyHapOIHbIE U HALlMOHATbHBIE CTAHAAPTHI
HCIIOJIb30BaTh U HAXOUTh TEXHUYECKUE PELICHUS Ha
0a3e MepCrleKTUBHBIX TeJIEKOMMYHUKAITMOHHBIX
TEXHOJIOTUN U CTaHJApTOB

HCII0JIb30BaTh JEHCTBYIOINE HOPMATUBBI JJIS
OCYILIECTBIICHUS IPUEMKH U OCBOEHUS BBOJIUMOTO
00opyIoBaHHS

HaBpIlkamu pueMKH U OCBOEHUS BBOJAUMOTO
000pYyI0BaHHS B COOTBETCTBHH C I€HCTBYIOIIMMU
HOPMaTHBaMU

HaBbikamu BHEIpEHUS NEPCIEKTUBHBIX
TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTUN U CTAHIapTOB
HaBBIKAMU MPUOIMKEHHBIX BHIYMCICHUI




OIIK-2.3: O6pabarbIBaeT 1
NPEJICTABIISET IMOTyIeHHBIE
JTaHHBIE U OLICHUBAET
HOTPELIHOCTH PE3yIbTaToB
U3MEPEHUN

pexomMeHaanu MexayHapoIHOTO CO03a dJIEKTPOCBA3H
BU/Ibl HHCTPYMEHTATbHBIX U3MEPEHUH, UCTIOIb3YEMBIX B
o0acT NTHPOKOMMYHHUKALMOHHBIX TEXHOJIOTUH U
CHUCTEM CBSI3U

MareMaTH4ecKue MOJEH 3aKOHOB pacIipeleIeHUs
BEPOATHOCTH

COCTaBJISITh HOPMAaTUBHYIO JOKYMEHTALNIO
(MHCTPYKIMH) IO 3KCILTyaTallMOHHO-TEXHUYECKOMY
00CITy’)KHBaHUIO COOPYKEHHH, ceTelt 1 000py0BaHUS
CBSI3H, a TAKXKE IO NMpOorpaMMaM UCTbITaHUN
OPraHU30BBIBATH U MPOBOJAUTH 3KCIIEPUMEHTATbHbIE
WCIIBITaHMSI C LEIbI0 OLIEHKH COOTBETCTBUS
TpeOOBaHUSAM TEXHUUECKUX PETJIAMEHTOB,
MEXYHapOIHBIX U HAMOHAIbHBIX CTAHIAPTOB U MHBIX
HOpPMAaTUBHBIX JOKYMEHTOB

MeTtoamu IPOBEEHUS U OpraHu3aliuu
9KCHEPUMEHTAIBHBIX UCIBITAHUH C LEJIBIO OLIEHKU
COOTBETCTBHS TPEOOBAHUSIM TEXHUUECKUX PETJIAMEHTOB,

MEXIYHapOIHBIX U HALUOHAIBHBIX CTAHAAPTOB U MHBIX
HOPMAaruBHBIX JIOKYMEHTOB

HaBpikamMu MHOTOKpaTHBIX H3MEPEHUIN

Brecenue nonpasok B ITOKa3aHUs CPEICTB U3MEPEHUI

1.4 Oco0eHHOCTH peaiM3alMu IUCIUILTHHBI

S3pIK peann3auuu JUCUUILIMHBL: PyccKkuu.

Jucuuruinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTtHas padora ¢ 2(72)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 0,5 (18)
naboparopHbie paboTh 0,5 (18)
CamocrosiTesqbHas padora 1.36)
obyuarommxes:
KypCOBO€ IPOEKTHPOBAHNE
(KTT) Her
KypcoBas padora (KP) Ha




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenibl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JCKLMOHHOTO
A Cemunaps! n/wn | JlaGoparopHsle paboTa, aK. yac.
[IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B tom B tom
Bceero yncrne B | Bceero yncrne B | Bcero | uucne B Bcero YHCIIE B
anocC anocC 3N0C 3UO0C

1. I/ICT()pl/lﬂ METPOJOIriv, OCHOBHBIC ITOHATHN, CUCTECMbI ¢IHHHUIL (l)I/I3I/I'-IeCKI/IX BCJIMYHUH




1. OTHOLIIEHHE MEXTYy METPOJIOTHEN U APYTUMH HAyKAMH.
Wundopmarus kak cBoiicTBo Marepuu. Posb meTposoruu,
CTaH/IapTU3aLNUN U U3MEPUTEIIBHON TEXHUKHU B PEIICHUN
po0JIeMbl MOBBIIICHUS YPPEKTUBHOCTH IPOU3BOJICTBA U
ynpaBieHus kaaecTBoM. OOITHOCT MPOLEAYp MOITyUESHUS
U3MEPUTENIbHON HHPOPMAIIMHM U OCOOCHHOCTH €€
WCITOJIB30BAHMS 115 LIEJIel U3MEpEHUs, KOHTPOJIS,
UCIBITAaHUH, AMATHOCTUPOBaHUs, yrpasiaeHus. [locTynarsl
METPOJIOTUH.

Hcxoanplie NOHATHSI METPOJIOTHM: U3MEPEHHUE,
MOTPEIIHOCTh U3MEPEHMSI, U3MEPsieMas BEIIMYNHA,
u3MepuTenbHas uHpopmarys. [IoHaTHs HCTUHHOTO U
JIEUCTBUTEIBHOTO, U3MEPEHHOTO 3HAYEHUS U3MEPAEMO
(U3MUECKOil BEIMYMHBI; CPEICTBA U3MEPEHUS;
METPOJIOTUYECKOT0 0OecTieyeH s MPOU3BOJICTBA.
W3mepurenbHble MIKaTbl. AGCOTIOTHBIE U TIOPSIIKOBBIE
IIKaJIbI, IIKAJTbl HAMMEHOBAHUI, UHTEPBAJIOB, OTHOIIICHUH,
pPa3HOCTEH U JIp.

VYpasaenue nzmepenus. ObecriedeHre eTMHCTBA
uzmepenuil. Ennnuna gusnueckoii Benuuunbl. CUCTEMBI
eauHuIl. MexTyHapoHas CUcTeMa eIMHUL (PU3UYECKUX
BeWYUH. [[puHIMIBEI U CpeaCcTBa BOCTIPOU3BEACHMSI €IUHUL]
(bu3NYECKUX BETUYHH.

Knaccuduxkanus usmepeHuii: npsiMble, KOCBEHHBIE,
COBMECTHbIE, COBOKYIHbIE. CTaTHUECKHE U JUHAMUYECKHE
u3Mepenus. I3aMepeHus ¢ 0JHOKPAaTHBIMU HaOJIIOICHUSMU U
MHOTOKparHbIMHA. MeTO/1bl N3MEPEHNN: HEOCPEACTBEHHOM
OLICHKH, CPaBHEHUSI.




2. N3mepuTtenbHbie MIKATH. AOCOTIOTHBIE U TIOPSIKOBBIS
LIKAIbI, [IKAJIbl HAMMEHOBAHUW, UHTEPBAJIOB, OTHOILICHU,
pa3HOCTEM U Jp.

YpaBuenue nzmepenus. OdecrneueHne eTMHCTBA
n3Mepennii. Enqununna ¢usznueckoid BenunauHbl. CUCTEMBI
eanHUIl. MexXTyHapoHas CUCTeMa eIUHULL (PU3HUECKUX
Benu4uH. [[puHIMIBI M cpecTBa BOCIPOU3BEACHUS €UHUIL
(U3NUECKUX BETHUYHH.

Knaccudukanuys usmepeHuii: npsimbie, KOCBEHHBIE,
COBMECTHbBIE, COBOKYIHbIE. CTaTHUeCKUE U TUHAMUYECKUE
u3Mepenusi. I3smepeHus ¢ 0JHOKpaTHBIMU HAOJIIOICHUSIMU 1
MHOT'OKparHbIMUA. MeTOIbl U3MEPEHUM: HEIOCPEACTBEHHOM
OLICHKH, CPABHEHHUSI

3. I/ICTOpI/IH MCTPOJIOTHH, OCHOBHBIC ITOHATHUA, CUCTCMBIL
CAUHUIL (1)I/ISI/I‘ICCKI/IX BCJIIMYHH
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2. OcHOBBI TE€OPHUH NMOrPelTHoCTel




1. Knaccudukarust COCTaBISIONIMX MOTPEITHOCTH
M3MEPEHMS: METOANYECKAs U UHCTPYMEHTaIbHas,
aIIUTUBHASA U MYJIbTUILUINKAaTUBHASA, OCHOBHAS U
JIOTIOJTHUTEbHASI, CTaTUYECKast U TUHAMUYECKasl,
CHUCTEMaTHYECKast M ClTydaiiHas cocTaBistronue. [ pyonie
MOTPEIIHOCTU U TTpoMaxu. [IpuHIIUITBI HOPMUPOBAHUS U
OLICHUBAHM MOKAa3areei TOUHOCTH CPEJICTB U3MEPEHMS;
IIPEJICTABIEHUS PE3yJIbTATOB U3MEPEHUSI.

CityyaitHasi COCTaBIISIFOLIAs TOTPEUTHOCTH U3MEPEHUS.
BeposTHOCTHAs MOJ€b CIly4aliHOM IIOTPEIHOCTH
m3mepenus. [IpaBuiia cyMmMUpoBaHus CITy4YailHbIX
COCTaBJIAIOIINX MOIPEIIHOCTH. OLIEHKH XapakTePUCTHK
pacnpeneneHus clly4aiHOW NOrpenIHOCTH Ha OCHOBE
BBIOOpPKU. MeTO/Ibl BBISIBJICHUS TPYOBIX MOTPEIIHOCTEH 1
IIPOMAXOB.

HopmanbHble ycioBus IpOBEICHNS U3MEPEHUN.
Cucremarnyeckasi COCTaBJISIONIas MOTPEITHOCTH
uzMepenusi. CiocoObl OOHapY>KEHUs U yueTa
CHUCTEeMaTu4ecKux norpemuyocteil. [IpaBuna cymmupoBanus
CUCTEMATHYECKUX COCTABJIAIOIINX ITOIPEIIHOCTH.
Hewunckmrouennas cOCTaBIIAIONIAs CUCTEMATUUECKOU
MOTPELIHOCTH U3MepeHHus. JloBepUTeNbHas IPaHNLIA
HEHUCKJIIOUEHHON CUCTEMAaTUYECKON MOTPENTHOCTH
pe3yJibTara U3MEPEHUSI.

2. Ciy4aiiHas COCTaBIISAIOIAsl TOTPEILIHOCTH U3MEPEHUS.
BeposiTHOCTHas MOAENb CITy4ailHON MOTPEIIHOCTH
u3Mepenus. [IpaBuna cyMMUpOBaHUs CIy4aiHbIX
COCTaBJIAIOIINX MOIPEIIHOCTH. OLIEHKH XapaKTEPUCTHK
pacnpenencHus CiIy4aiHo! MOrPeIHOCTH Ha OCHOBE
BbIOOpPKU. MeTO/Ibl BBISIBJIEHHS IPYOBIX MOTPEIIHOCTEN U
IIPOMAxXOB
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3. [Ipsimble U3MEpeHHsi ¢ MHOTOKPATHBIMU HaOJII0IEHUSMHU.

Metoab! 00paboTKH pe3ynbTaToB HAOIIOACHUI

4. OCcHOBBI TEOPUHU NOTPEUTHOCTEN
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3. MeTposioruieckue XapaKTepUCTHKHU CPeJICTB H3MePeHU i

1. Cpencra nusmepenusi. Knaccudukanus cpeacts
U3MEpEHMs: MEephl, U3MEPUTENIbHBIE TPEoOpazoBaTe,
U3MEPUTENbHBIE TPUOOPHI, U3MEPUTENbHBIE YCTAaHOBKH,
U3MEPHUTENbHBIE CUCTEMBI, U3MEPHUTEIHHO-
BBIUNCIIUTEIbHbIE KOMIUIEKCHI.

Enunbie npaBuina u ¢opMbl IpeACTaBICHUS PE3YIHTAaTOB
MU3MEPEHHUN U XapaKTEPUCTHUK MOTPEIIHOCTEH. MeTobl
00paboTKH pe3ynbTaroB HAOTIOICHUN TTPH MPSIMBIX,
KOCBEHHBIX 1 COBMECTHO-COBOKYITHBIX U3MEPEHHUSIX,
3JIEMEHTBI TEOPUU JUHAMUYECKUX N3MEPEHHII.

EnurCTBO M3MepeHwmii 1 eIMHOO0Opa3He CPesICTB
u3MepeHuil. MeTponornyeckie XapakTepUCTHKU CPECTB
u3Mepenus. HopmupoBanue METpoIornueckux
XapakTepUCTHK cpeAcTB u3mepenuit. [lonstue o
METPOJIOTUYECKON HA/IE)KHOCTH.

[{enTpannu3oBaHHOE U JICLEHTPA-TU30BaHHOE
BOCIIPOM3BEICHUE €IUHUIL. DTATOHBI SAMHUL] (PU3NUECKUX
BennunH. Kimaccudukanus stanonos. [lepenaua
UHPOPMAIMH O pasMepax eIWHUI] OT STATOHOB CPEICTBAM
u3MepeHusi. MeTo/ibl U CpeliCTBa Iepeiadun pazMepa
€MHMUIL; TOCY/1apCTBEHHBIE, BEJJOMCTBEHHBIE U JIOKAIbHbBIE
MOBEPOYHBIE CXEMBI.
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2. EnuHcTBO M3MepeHuii U eIMHO00pa3e CpeCTB
U3MepeHU. MeTposornyeckue XapakTepUCTUKU CPEACTB
n3Mepenus. HopMupoBanue METpOIOTHYECKUX
XapakTEPUCTUK CPeACTB usMepeHul. Ilonsatue o
METPOJIOTUYECKON HAJIE)KHOCTH.

3. KocBennsie nu3amMepeHusi. MeTo bl OlIeHUBaHUS
MOTPEIIHOCTH

4. MeTpooruueckue XapakTepUCTUKHU CPEJICTB U3MEPEHUI
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4. TexHuuyeckne M3MepeHHUs
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1. UsmepurensHbie mpeoOpazoBarenu. [lepBuyunbie u
BTOPHYHBIE U3MEPUTEINb-HbBIE IPEOOPA30BATEIIH.
Krnaccudukanuys u3MepuTebHBIX MPeoOpazoBaTeeH.
[TapameTpuueckre U3MepUTEIbHBIE PEOOPA3OBATEIH.
['eneparopHblie U3MEpUTENbHbBIE TPE0OPa30BaTEIH.
Bropuunble n3MepuTenbHbIE TPeodpa3o-BaTeIn: aHaIoTo-
b poBbie MpeoOpa3oBaren, U3MEPUTENbHbBIE YCUIUTENH,
aTTEHI0ATOPbl, CEJIEKTOPHI U TIP.

CpencrtBa 00pabOTKH U3MEPUTETHLHON HHPOPMAITUH.
[Iporpammusrii komiuieke LabView. AnmnaparHsie cpenctBa
u TexHojoruu National Instruments. M3mepenue
JIEKTPUYECKOTrO TOKa U HapspkeHus. Mzmepenue
[1apaMETPOB JIEMEHTOB JICKTPUUECKUX LIETIEH.
Hsmepurenbusie MOCTBL. M3MepeHue napaMeTpos
3JICKTPOMAarHUTHBIX KosieOaHuil. MizmMepurtenpHbIe
reneparopsl. Yactoromep. M3mepenue hazoBoro capura.
N3mepenne napameTpoB JIEKTPOMAarHUTHOM
COBMECTUMOCTH. VI3MepeHne HanpssKeHHOCTH MOJIS.
W3MepeHre MOIIHOCTH paliorioMeX.

DNEeKTPUYECKHE N3MEPEHUS HEDJIEKTPUUECKUX BEIIMUMNH.
CtpyKTypHas cxema 3JeKTPHUUECKUX MpUOOpOB JIst
M3MEPEHMS HEDJIEKTPUUECKUX BeIMYuH. V3Mepenue
MEeXaHMYECKHX IapaMeTpoB U XapakTepucTuk. Mzmepenue
TFeOMETPUUYECKUX pasMepoB. CpescTBa U METOIBI
u3MepeHus yrioB. 3mepenust GopMbl U paciosioKeHuUs
nosepxHoctel. dotorpammerpus. Ckanepsl. M3mMepenue
IIEPOXOBATOCTH MOBEPXHOCTH. OCOOEHHOCTH H3MEPEHUS
TEOMETPUUYECKUX Pa3MEPOB B U3ACIUAX PAIUOIIEKTPOHHOU
Y 3JIEKTPOHHOM TEXHUKU. DJUTUIICOMETPHSI.
Pednexkromerpust. MeToabl U3MepeHUs: TEMIIEPATyPhl U
TEIUIOBBIX MOJIEH B U3AENUAX SJIEKTPOHHOU TEXHUKH.
[Tupometpsl nznyuenus. [lapannenbHpie U3MEPEHNS.
HNHuTpockonus. MyJbTHCEHCOPBI, TEMIIOBU30PHI U T.1I.
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2. Cpencta 00pabOTKU U3MEPHUTEIBHON WH(OPMAIIUH.
[Iporpammuslii komruieke LabView. AnmnaparHsie cpencTa
u TexHojoruu National Instruments. 3mepenue
JIEKTPUYECKOTO TOKa U HapspkeHus. Mzmepenue
[IapaMETPOB AJEMEHTOB JIEKTPUUECKUX LIETIEH.
N3mepurenbasie MOCTBL. M3MepeHue napaMeTpos
3JICKTPOMAarHUTHBIX KosieOaHuii. MizmMepuTenbHbIe
reneparopsl. Yactoromep. M3mepenue hazoBoro capura.
N3mepenne napameTpoB JIEKTPOMAarHUTHOM
COBMECTUMOCTH. VI3MepeHne HanpssKeHHOCTH MOJIS.
W3mepeHrie MOIHOCTH PaioIIOMEX.

3. CoBMecCTHBIE U3MEpEeHUsA. MeTO1bl OIIEHUBAHUS
MOTPEIIHOCTH

5. IloBepka U aTTEeCTALIMS CPEICTB H3MEPEHMSI
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1. Ilepenavya naopmanum 0 pazMepax €IUHUIL OT STATOHOB
CpeacTBaM U3MEpEeHHs. MeTOoIbl U CpEeCTBA Nepeadn
pasmepa eIuHUILL; TOCyAapCTBEHHbIE, BEIOMCTBEHHBIE U
JIOKAJIBbHBIC TTOBCPOYHBIC CXCMBbI. BBICOKOCTa6I/IJIbHBIC

KBAaHTOBBIE 3(PPEKTHI U UX MAKPOCKOMUYECKHE MPOSIBICHUSI.

3HaueHNe BHICOKOCTAOMIIbHBIX KBAHTOBBIX SIBICHUH [T
MeTpoJioruu. Bocniponsseaenue equHuLl GU3NIECKUX
BEJIMYHMH Ha OCHOBE (DyHIaMEHTATbHBIX (PU3NUECKUX
KOHCTAHT M BBICOKOCTAOMJIbHBIX KBAaHTOBBIX SIBJICHUH.
JleuenTpanu3anus BOCIIPOU3BEACHUS eIMHUI (PU3NIECKIX
BEJIMYUH.

DeMEHTBI TEOPUH TUHAMUYECKUX U3MEPEHUN.
JvHaMuueckas norpemHocTs. J{unamuueckue
XapakTEepUCTUKH CpeAcTB u3mepenus. Koppekuus
JUHAMUYECKUX MOTPEIHOCTEN. McnbITarenbHble CUTHATIBL.
Buapl nuHaMUYeCcKUX XapaKTEPUCTUK CPEACTB U3MEPEHUN
U CBSI3b MeX 1y HUMH. V3MepeHue cirydailHbIX BETUYHH,
[apaMeTpOB CITy4YalHBIX MPOLIECCOB U MOJEH.

6. OCHOBBI KBAJIMMETPHHU

1. CucTemMHBII TOIXO] K TIPpoOIIeMe 00eCTieUeHUsT KaueCcTBa
Ha Pa3JIMYHBIX dTarax pa3pabOTKH, U3TOTOBIICHUS U
SKCILTyaTalr 3JICKTPOHHBIX CPCACTB PasjInMdIHOro
HaszHaueHus. [loustus u onpenenenus. [lokazarenu
KayecTBa. MeTo/bl ONpeIeSICHHs TOKA3aTeIen KayecTBa.
OO6pazoBanue U arTecTalus SKCIEePTHBIX KOMUCCUH.
CriocoOsbI MOTy4eHHS SKCIIEPTHBIX OIleHOK. O0paboTka
JTAHHBIX YKCIEPTHHIX OIICHOK.

BI/II[BI CUCTEMHBIX I/I3MepeHI/II>'I IIPpU UCIIBITAHUAX, KOHTPOJIC
U IUarHOCTUKE. «MsITKue» U3MEpeHusl, «MIATKUE» TaTdYUKU.
Pacrio3naBanue 06pa3oB. OcoOOEHHOCTH METPOJIOTHUECKOTO
o0ecrnevyeHns «MSITKOT0» U3MEepEHUsl.
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2. Buzibl CUCTEMHBIX U3MEPEHMI TPU UCTIBITAHUSX,
KOHTPOJIC U TUArHOCTUKE. «MSITKHE» H3MEPEHUS, «MSITKHE)
naruuku. Paco3naBanue 06pazoB. OcoOeHHOCTH
METPOJIOTHYECKOTO 00ECTICUEHUS «MATKOTOY» U3MEPECHHUS.

3. Omnpezenenrie KOMIUIEKCHOTO MOKa3aress KauecTBa
CPEIICTB U3MEPECHHUS

4. OCHOBBI KBUTUMETPUU

7. MeTpoJioruyeckoe obecrneyeHue mNpou3BoacTBa

1. I'ocynapcTBeHHas cuicTeMa METPOJIOTUYECKOTO
obecrieueHnst X03IMCTBEHHOU JieaTenbHOCTH. OCHOBHBIE
3JIEMEHTHI U COAEPIKaHUE AESITEIIBHOCTHU 10
METPOJIOTUYECKOMY 00€CIIEUEHUIO Ha PA3TUYHBIX dTarax
MIPOU3BOACTBA. MeTposornueckas 3KkcrepTu3a
KOHCTPYKTOPCKOM Y TEXHOJIOTMYECKON JOKYMEHTAUH.
CTpyKTypa MeTposiorudeckoi ciyx0sl B Poccun.
MeTtobl 1 hOpMBI 0OECTICUCHHUS B3aNMO3aMEHIEMOCTH.
[TapameTpuueckue psiibl IpOAyKUIUHU. JlOMyCKH U MOCAIKH.
KanuOps1. Opranu3zanysi TEXHUUECKOro KOHTPOJIS IPU
npousBoactee MKC.

2. Metonpbl 1 popMbl 0OeCTIeYeHHs B3aMMO3aMEHEMOCTH.
[TapameTpuueckue psiibl IPOAYKINU. JIOIyCKH U ITOCAIKH.
Kanmu6pel. Opranuzanust TEXHU4eCKOT0 KOHTPOJIS IPU
npoussozactee MKC.

8. OcHOBBI CTAHIAPTU3ALMH
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1. Kareropuu u Buabl cTanaapToB. OCHOBHBIE MPUHITUTIBI
cranaptuzauuu. Opranuzamnus crtanaaprusanuu [Hopsaok
pa3paboTku cTanaapToB. OOIACTH pacIPOCTPAHECHHS
MEXIYyHAPOIHBIX, TOCYAAPCTBEHHBIX, OTPACIIEBBIX
CTaHJapTOB U TEXHUYECKUX yclI0BUil. COMOAYNHEHHOCTD U
CPOK JEHCTBUSI HOPMAaTUBHO-TEXHUUYECKON JOKYMEHTALUN
1o crangapTuzanuu. Oprassl U Ci1yObl CTaHIapTU3AINH B
Poccuu. ITpaBoBbIe OCHOBBI U 33/1a4M CTaHAAPTU3AINH,
MapkupoBka IpOAYKIMH 3HAKOM COOTBETCTBHUS
rocyapcTBeHHoro cranaapta. Obmiepoccuiickue
KJ1acCU(UKATOPHI

TocynapcTBennas cuctema cranaaptusauu. Cucrema
CTaHJapTOB Ha OOLIETEXHUYECKUE HOPMbI, TEPMUHBI U
omnpenenenus. Opranu3zanus ciry>x0sl HH(popManuu o
craggaprax. ['ocy1apcTBEeHHbBIN HA30p U BEIOMCTBEHHbIN
KOHTPOJIb 33 CTAHJapTaMH U CPEJICTBAMHU U3MEPEHUM.
[TpaBoBBIE, 5KOHOMUYECKHE U COLIMATBHBIE BOIIPOCHI
CTaHJIapTU3aLUU U 3aKOHOIATEILHON METPOJIOTHH, KaK
crienMaibHbIe (PYHKIIMH YIIPABICHUS Ka4e€CTBOM
MPOIYKIIUH.

MexayHapoIHOE COTPYAHHUYECTBO B 00JIaCTH
CTaHJIapTU3aLUU, METPOJIOTUN U KOHTPOJISI Ka4eCTBa.
CrangapThl Ha CHCTEMBI 00ECTICUCHHS KaueCTBa
MpOyKIUU. MexXTyHapOoJHble OPTaHU3aH 110
cragnaptuzanuu (MCO, MOK ...). MexmyHapoanas
uH(GOpM-alMOHHAs CUCTeMa. PerrnoHanbHble OpraHu3aiim
MO CTaHJapTU3AIIH.
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2. I'ocygapcTBeHHas cucrema cranaaptuzanuu. Cucrema
CTaHJapTOB Ha OOIIETEXHUYECKUE HOPMBI, TEPMHUHBI U
onpeneneHus. Opranu3anusi ciryk0b1 HHGOpPMAIUK O
cragaaprax. ['ocy1apcTBeHHbIN HAA30p U BEIOMCTBEHHBIN
KOHTPOJIb 3a CTAaHAAPTaMH U CPEJICTBAMU U3MEPEHUI.
[IpaBoBbI€, JKOHOMUYECKHE U COLIMATTbHBIE BOIIPOCHI
CTaHJapTU3aLUHU U 3aKOHOIATEeNIbHON METPOJIOTHH, KaK
crieruatbHble GYHKIUH YIIPABICHUS KA9eCTBOM

MIPOTYKITHH.

9. CepTuduxkanusi npoayKunuu

1. O6s3arenbHast U JOOPOBOJIbHAS CEPTH(HUKAITHSI.
CBHIETEIBCTBA O COOTBETCTBUY CTAH/IAPTaM WJTH JIPYTOMY
HOPMAaTHBHO-TEXHUYECKOMY NOKyMeHTy. [IpaBuiia n
MOPSTIOK TpoBeieHus cepTuduraruu. CUCTEMBI
cepTuduKanuy. THIIOBas CTPYKTYpa CUCTEMBI
cepruduxanuu. CepruduKamOHHBIE OPTaHbl, OCHOBHBIE
(GYHKIINU ¥ CTaTyc.

[IpaBoBbie ocHOBBI cepTuduKauu. CXxeMbl CepTHPHUKAIUH.

3Haku cooTBeTcTBUS. [IpakTika cepTuukany Ha
HaIMOHATTFHOM ypoBHe. CepTH(uKarus Ha
MEKTyHApOTHOM U PETHOHATHHOM YPOBHSIX.
Ceptudukanus cucteM 00eCTIeUeHUs Ka4eCTBa.
Okonoruyeckas ceprudukanys. CepTuduKaus yciyr.
BsaumoneiictBue cepTu(UKaAMOHHBIX OPraHOB, CITYKOBI
CTaHJApPTU3ALUH U METPOJIOTUIECKON CITYKOBI.
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2. IIpaBoBbie 0cHOBHI cepTuduKamu. CXeMbl
ceprudukanuu. 3Haku coorBeTcTBUs. [IpakTuka
cepTudUKay Ha HATHOHATLHOM ypoBHE. CepTuduKanus
Ha MEXXIYHApOIHOM U PETHOHATHLHOM YPOBHIX.

2
Cepruduxarus cucteM oOecrieueHrs KayecTBa.
Okonoruveckas ceprudukanust. Ceprudukanus yciyr.
B3anmopeiictBrue cepTu(UKaIMOHHBIX OPTaHOB, CITYKOBI
CTaH/IAPTHU3ALUHN U METPOJIOTUYECKOMN CITY>KOBI
Bcero 36 18 18 36
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4 YyeOHO-MeTOAMYECKOEe O0ecmeYeHHue TUCIHHUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aHUA:

L. Anekceea H. A., Konosckuii FO. B. M3mepenus u morpemHocTu: y4eo.
nocobue(Kpacnosipck: UIIL KI'TY).

2. Konosckuii 0. B. MeTponorusi, craniapTu3anus 1 TEXHUYECKUE U3MEPEHUS:
yueOHuK 1 cryaeHToB By30B(KpacHosipck: UTTK COY).

3. Tapraxosckuii /. @., fActpeboB A. C. MeTposnorusi, cTaHaapTH3aUs |
TEXHUUYECKHE CpEeCTBA U3MEpEeHUi: yueOHuK /Uit By30B(MockBa: Beicias
IKOJ1a).

4. benkun . M. CpencrBa INHEWMHO-YITIOBBIX U3MEPEHUM: CIIPABOYHHUK
(MockBa: MalmHOCTpOCHHE).

5. Xpomoit b. II. Metposorusi, ctangapTusaiys 1 U3MEPEHUS B TEXHUKE CBA3U
(Mocksa: Panuo u cBs3b).

6. Ucaenko JI. C., Konosckuii 0. B., Canomaros FO. I1. Metposnorus,

CTaHAapTU3aMs U cepTuUKarmst. METOIMKYN BHITTOTHEHHS H3MEPEHHIA:
VYyebnoe nocooue(Kpacnosipek: UIIL[ KITY).

7. Konogsckuit 0. B. Metponorus, ctanapTusanysi 1 TEXHUYECKUE U3MEPEHUS:
y4eOHO-MeToauYeCKuii KomIuieke quctiurinHbl (Ne 134-2007)(KpacHosipck:
CoV).

4.2 JIMueH3UOHHOe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe
obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IIPOrpaMMHoOe
obecneyeHune, HA KOTOPOe YHMBEPCUTET MMeeT JIUIEH3HI0, a TAK:Ke CBOOOTHO
DACNDOCTDaHsieMOe IDOrDAMMHOe o0ecreyeHmne):

1. Cuctemsl npoektupoBanusi LabVIEW; MahtCAD; MahtLab; Kommac-3D.

2. CrnenuanbHble BHIYUCIUTENIBHBIE U JJOTUYECKHE KOMITBIOTEPHBIEC MPOTPAMMBI,
AIEKTPOHHBIA Y4eOHO-METOUYECKUI KOMIUIEKC TUCIUTIINHBI, BUPTYIbHBIN
(ceTeBOM, AMCTAHIIMOHHBIH JIADOPATOPHBII MPAKTUKYM) U T.I1., CO3/ITaHHbBIE
COTPYIHUKAMH U TIPENOAABATEIISIMU BY3a.

4.3 NUurepHeT-pecypchl, BK/IO4Yasi npodeccuoHaIbHbIe 0a3bl JaHHBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBbI:

1.  CobGoammnsblii octyn B ceTh MIHTEpHET, B T.4. K 3JIEKTPOHHBIM pedepaTuBHBIM
0a3zaM JaHHBIX, BKJIIOYAIOIINM HAYyYHBIC )KYPHAIbI, TATEHTHI, MaTePUAITBI
Hay4YHBIX KOH(QepeHINH, NHPOPMALHIO [T0 HUTHUPYEMOCTH cTareil ( B ToM
YHCIIe U U1 POCCUIICKUX aBTOPOB);

2. JHoctyn k Freedom Collection usnarensctsa Elsevier, B KOTOpyto BXOJAT
3JIEKTPOHHBIE HAay4HbIE TOJIHOTEKCTOBBIE KYPHAIBI 10 BCEM 00J1aCTAM HayKH,
TeXHUKH, MeaunuHbl. OxBar Oonee 15000 Ha3BaHuil )KypHAJOB;

3.  mpeameTtHble Kosutekuu (oxBar Oonee 1800 Ha3BaHUI KYpPHAIOB).

S ®oHa OLEHOYHBIX CPEICTB

OueHouHbIe CpeJCTBA HAXOJATCA B MPUIIOKEHUU K paboyuM Mporpammam
JUCLUTUIMH.
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6 MartepuajJbHo-TeXHHYeCKass 0a3a, HeoOXonMMasi JIsl OCYLIECTBJICHHUS
00pa30BaTEJBLHOIO MPOLECcca MO AMCHUILIHHE (MOLY.II0)

VY4eOHble ayAuTOpUH, 000PYJOBaHHbIE ANNAPATHO-IPOTPAMMHBIMU KOMILJIEKCAMU
«Marplii Ipe3eHTalMOHHBIN KOMITIEKC, «/{ocka oOparHoit mpoekimm», «CpenHuit
IIPE3ECHTALMOHHBIN KOMILJIEKC);

KOMIIBIOTEpHBII KJIACC, YKOMIIJIEKTOBAHHBIN COBPEMEHHBIMHM KOMIIbIOTEPAMHU, Ha 15
paboumx MecT ¢ BBIX00M B IHTEepHET.
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